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Abstract 
Background: Glaucoma is the leading cause of irreversible blindness world-
wide. An appreciable proportion of glaucoma patients have been found to 
have hidden psychiatric disorders that often go undetected. Anxiety and de-
pression have been found to be major contributors to these psychological is-
sues. This present study aims to compare the prevalence of anxiety and de-
pression amongst glaucoma and cataract patients and to identify risk factors 
for anxiety and depression amongst these patients. Materials and Methods: 
A comparative crossectional study was carried out among 197 Primary Open 
Angle Glaucoma (POAG) patients and 197 controls (non-POAG patients that 
have no ocular disorder other than cataract) attending Deseret Community 
Vision Institute, Ijebu Imushin, Ogun state from 1st of April to 31st May 2014. 
POAG was defined as patients with open anterior chamber angles based on 
gonioscopy, pale and cupped discs (Cup: Disc ratio ≥ 0.4), and corresponding 
visual field defects with or without an elevated intraocular pressure. Cataract 
was defined as patients with opacification of the crystalline lens in either or 
both eyes. The Hospital Anxiety and Depression Scale (HADS) was used to 
assess anxiety and depression among the participants. Data were analyzed 
using SPSS Version 20 using Chi-square, Independent student T-test and Lo-
gistic regression. Results: The mean age of glaucoma subjects was 62.24 years 
and the cataract subjects was 64.2 years. There was a male preponderance 
with a male: female ratio of 1.5:1. Anxiety as defined by the HADS was seen 
in 35.5% of glaucoma patients and 21.8% of the cataract patients but  there 
was no statistically significant difference after controlling for sociodermo-
graphic and clinical characteristics on logistic regression. The risk factors for 
anxiety among the glaucoma participants were those younger than 60 (OR 
2.9, 95% CI: 1.3 - 6.5 p = 0.009) and those with severe glaucoma (OR 9.5, 95% 
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CI: 1.7 - 54.4 p = 0.011). The risk factors for anxiety among cataract patients 
were sociodermographic factors. Those employed (OR 6.4. 95% CI: 2.1 - 20.0 
p = 0.001) and those separated and divorced (OR 10.3, 95% CI: 1.4 - 78.4 p = 
0.002). Visual status was not a risk factor amongst the cataract participants. 
Depression as defined by HADS was seen in 24.4% of glaucoma participants 
and 3.6% of cataract participants. Glaucoma participants were four times 
more likely to be depressed than the cataract participants after controlling for 
clinical and sociodermographic variables (OR 4.0, 95% CI: 1.5 - 10.8 p = 
0.007). The risk factors for depression among the glaucoma participants were 
those younger than 60 (OR 4.7, 95% CI: 1.7 - 13.5 p = 0.004), those with pri-
mary (OR 6.6, 95% CI: 1.5 - 28.4) p = 0.010) and secondary education (OR 
8.0, 95% CI: 2.1 - 29.9 p = 0.002) as compared to those with tertiary educa-
tion, those unemployed (OR 2.0, 95% CI: 1.0 - 7.2 p = 0.042) as compared to 
those employed. Those blind (OR 10.8. 95% CI: 2.8 - 42.4 p = 0.001) as com-
pared to those without visual impairment and those that had had surgery (OR 
3.7, 95% CI: 1.4 - 10.0 p = 0.011). Conclusion: Anxiety and Depression were 
found in 35.5% and 24.4% of glaucoma patients as compared to 21.8% and 
3.6% of cataract patients respectively. Glaucoma patients were 4 times more 
likely to be depressed than patients with cataracts. There was no significant 
difference in anxiety between the two groups but glaucoma patients had a 
four times higher risk of being depressed as compared to cataract patients. 
There is a need to address these psychological issues at the community level 
in order to improve the quality of life of these patients. It is also important to 
identify those at risk in order to curb this growing trend/concern. 
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1. Introduction 

Glaucoma is the leading cause of irreversible blindness worldwide and in Nigeria 
[1] [2]. Worldwide there are 66,800,000 people affected with glaucoma of which 
10% are bilaterally blind [1]. In Nigeria 147,000 individuals are visually impaired 
and blind from glaucoma and it accounts for 16.7% of blindness [2]. Being di-
agnosed to have glaucoma (the leading cause of irreversible blindness), the in-
tensive lifelong management consisting of periodic follow-up visits, investiga-
tions, use of medications and surgery has been found to elicit anxiety and de-
pression amongst glaucoma patients [3]-[10]. An appreciable proportion of 
glaucoma patients have been found to have hidden psychiatric disorders that of-
ten go undetected. Anxiety and depression have been found to be major contri-
butors to these psychological issues [3]-[10]. 

There have been mixed reports on anxiety and depression in glaucoma pa-
tients. Some show that anxiety and depression are not significantly more in 
glaucoma patients than others [3] [4] [5] while other reports have shown that 
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these psychological issues are of rising concern in glaucoma patients than non 
glaucomatous patients [6] [7] [8] [9] [10]. Weiss et al. reported that 21.1% of 
Israeli glaucoma clinic patients had depression but this was similar to the general 
Israeli population [3]. Wilson et al. also found 9.5% of glaucoma patients and 
4.8% of glaucoma suspects as compared to 21.4% of non glaucoma patients had 
depression [4]. Amongst glaucoma clinic patients attending University of Benin 
Teaching Hospital (UBTH) 10% were found to be anxious and 6% were de-
pressed and these were not different from the normal population [5]. While 
Mitsonis et al. found depression to be more prevalent amongst Greek glaucoma 
clinic patients than non glaucoma patients [6]. Akindipe et al. also reported that 
22% of glaucoma patients had depression as compared to 11% of cataract pa-
tients [7]. Okudo reported that 25.5% of glaucoma clinic patients in Abuja had 
depression as compared to 8.5% of patients without any visual impairing ocular 
disorder and 17.9% had major depression as compared to 2.8% of the non glau-
coma patients [8]. Erb et al. also reported that depression was higher in glauco-
ma patients than controls [9]. Tastan et al. also that reported 14% of Turkish pa-
tients to have depression and 57% to be anxious [11]. Zhou et al. reported 
22.92% of Chinese glaucoma clinic patients had depression and 16.4% were an-
xious [12]. 

It is of utmost importance that anxiety and depression are studied amongst 
glaucoma patients in order to identify the prevalence of these disorders amongst 
glaucoma patients. It will also help to determine if it is more prevalent amongst 
glaucoma patients than non glaucoma patients that have cataracts. This will help 
identify patients at risk of these disorders in order to plan strategies to prevent 
and manage them. Also anxiety and depression have been found to be associated 
with poor medication use [3] [13] [14] hence the risk of progression of the dis-
ease and blindness. It has also been associated with reduced quality of life [7] [8] 
[11] [12] hence managing these psychological disorders will also improve the 
quality of life. 

Anxiety and depression are two common responses to a glaucoma diagnosis 
and it is important for ophthalmologist to identify and manage these issues. 
Ophthalmologists have also been found to create anxiety and depression amongst 
their patients due to failure in adequate and appropriate communication with 
the patient [15]. They have also presumed that these are mental health issues 
that should be handled by mental health specialist since they are not primarily 
trained to do these [15]. The patient on the other hand, seeks for answers to 
these problems elsewhere and is often misguided by information from the inter-
net and the public [15]. 

There are a few studies on anxiety and depression amongst glaucoma patients 
in the country. Akindipe et al. looked at depression amongst glaucoma patients 
attending Lagos University Teaching Hospital (LUTH) and compared with cat-
aract patient using the Zung Self Rating Depression scale. He found depression 
was more prevalent amongst glaucoma patients as compared to cataract patients 
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that were similarly visually impaired [7]. Dawodu et al. on the other hand looked 
at depression amongst glaucoma patients attending UBTH using the Hospital 
anxiety and depression scale and found that the prevalence of depression was 
not different from that of the normal population [5]. Okudo looked at depres-
sion in patient attending two ophthalmic centers in Abuja using the Center for 
Epidemiological Studies on Depression and compared this with patients with no 
visual impairment and found glaucoma patients to be four times more likely 
than patients without any visual impairing ocular disorder to be depressed [8]. 
Most of these studies that have been carried out were in big cities and in Univer-
sity Teaching Hospitals. This study, on the contrary, intends to determine the 
prevalence of anxiety and depression amongst glaucoma patients attending a 
community eye hospital within a rural area with a different sociodermographic 
profile from the other studies which were in urban areas. Also it is a community 
eye hospital as compared to other studies that were carried out in teaching hos-
pitals. It is important to observe if a different picture will arise in this setting in 
order to plan interventions, taking note that community eye centers do not have 
the multidisciplinary specialties seen in teaching hospitals and also to proffer 
solutions that are unique to the particular environment. The study also intends 
to compare anxiety and depression with cataract patients that are also at risk of 
being visually impaired and determine risk factors of anxiety and depression 
among glaucoma and cataract patients. 

2. Materials and Methods 

Study design: The study was a comparative crossectional study carried out 
from 1st of April to 31st May 2014. 

Study population: Glaucoma and cataract patients. 
Study location: Deseret Community Vision Institute (DCVI) Ijebu-Imushin, 

Ogun State. 
Sampling Technique: Every consecutive patient with glaucoma and equal 

number of non glaucoma patients without any ocular morbidity other than cat-
aract 

Null hypothesis: Glaucoma Patients are not more anxious and depressed 
than cataract patients. 

Ethical approval: The study adhered to the tenets of declaration of Helsinki 
[16]. Ethical approval was obtained from Federal Medical Center, Abeokuta Health 
Research Ethics Committee (Appendix 1) and Eye Foundation Hospital Research 
Ethics Committee (Appendix 2). Permission was sought from the Chief Medical 
Director. Each participant that agreed to participate read the patients participation 
sheet (Appendix 3) and signed a consent form (Appendix 4). 

Sample size calculation: 
The formula for comparison of two means used in this study [17] =  

( ) ( )
( )

2 2 2
1 1

2
1 0

u v σ σ

µ µ

+ +

−  
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where: u = standard one sided percentage point of the normal distribution cor-
responding to 100% i.e. the desired power of the study. This is 95% which cor-
responds to 1.64. 

v = percentage point of the normal distribution corresponding to the two sided 
significance level. E.g. for a significance level of 5%, v = 1.96. 

σ1 = standard deviation of the depression/anxiety scores in group 1. 
Standard deviation of depression score of glaucoma patients seen in LUTH [7] 

= 6.82. 
σ0 = standard deviation of the depression/anxiety scores in group 2. 
Standard deviation of depression score of cataract patients seen in LUTH [7] 

= 6.33. 
(μ1 − μ0) = the anticipated mean depression score difference of the two groups 

= 2.5. 
Therefore: 

( ) ( )
( )

( ) ( ) ( )( )
( )

2 2 2
1 1

2
1 0

2 2 2

2

1.64 1.96 6.82 6.33

2.5
179.53

=

u v σ σ

µ µ

+ +

−

+ +

=  
Plus 10% for attrition = 197. 
Hence 197 glaucoma and 197 cataract participants. 
Inclusion criteria for the glaucoma participants 

• POAG patients with 
o At least 18 years of age; 
o Known glaucoma patients for at least 6 months; 
o Willing to participate. 
Exclusion criteria for glaucoma participants 

• POAG patients 
o Less than 18 years; 
o Less than 6 months of diagnosis of glaucoma; 
o Any other form of optic neuropathy other than glaucoma; 
o Any other ocular morbidity other than glaucoma; 
o Known systemic co-morbidity i.e. Hypertension, Diabetes mellitus, Asthma, 

Migraine, Sickle cell disease, Arthritis, Kidney disease, Thyroid disease, Stroke/ 
cerebro-vascular accident, cardiac disease, cancer, Human Immunodeficiency 
Virus Syndrome and other major systemic problems. 

Inclusion criteria for cataract participants 
• Cataract patients attending DCVI 
o Older than 18 years of age; 
o With vertical cup to disc ratio (VCD) < 0.4; 
o Willingness to participate. 
Exclusion criteria for cataract participants 
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• Cataract patients 
o Less than 18 years of age; 
o Not willing to participate; 
o Other ocular morbidities other than cataract; 
o With vertical cup to disc ratio (VCD) > 0.4; 
o Known systemic co-morbidity i.e. Hypertension, Diabetes mellitus, Asthma, 

Migraine, Sickle cell disease, Arthritis, Kidney disease, Thyroid disease, Stro- 
ke/cerebro-vascular accident, cardiac disease, cancer, Human Immunodeficiency 
Virus Syndrome and other major systemic problems. 

2.1. Data Collection 

Patient selection: The researcher screened consecutive patients attending DCVI 
to identify patients that fit the requirements for eligible participants and con-
trols. The screening carried out involved taking a detailed history and ocular 
examination. Examination carried out include unaided and aided visual acuity 
using Snellen’s chart which was then converted to LogMAR (Appendix 5), slit 
lamp examination of anterior segment, gonioscopy, dilated fundoscopy with 78 
D assessment of the optic nerve and central visual field using the frequency 
doubling technique visual field analyzer (Swedish Interactive threshold algo-
rithm Standard 24-2 strategy). Details of the study were explained to the selected 
participants and permission was sought and a written consent was obtained. 

Information concerning their age, sex, education, employment status, occupa-
tion, marital status, religion, duration of glaucoma, family history of glaucoma 
and blindness, and the form of treatment they were receiving was obtained. 

The visual acuity, vertical cup to disc ratio, mean deviation, glaucoma severity, 
was noted (Appendix 6). Hospital Anxiety and Depression Scale (HADS) ques-
tionnaire (Appendix 6) was used to assess anxiety and depression in the study. 
It is a simple and reliable instrument for detecting states of anxiety and depres-
sion in a hospital medical outpatient clinic. It was designed by Zigmond and 
Snaith in 1983. It comprises of 14 questions, 7 questions to assess anxiety and 7 
questions to assess depression. Each question has a four point response (0 - 3), 
hence scores a range from 0 - 21 for anxiety and 0 - 21 for depression. Initially 
scores were classified as 0 - 7 normal, 8 - 10 as borderline and greater or equal to 
11 as a case of either anxiety or depression. Presently it is classified as 0 - 7 as 
normal, 8 - 10 as mild, 11 - 14 as moderate and 15 - 21 as severe (Appendix 7). 
The questionnaire takes 2 - 5 minutes to administer [18]. 

The English and Yoruba version of the questionnaire was used. The ques-
tionnaire was translated in Yoruba and back translated to English to ascertain 
that the actual meaning of the questionnaire was maintained. 

2.2. Definition of Terms 

Primary open-angle glaucoma patients in the study was defined as patients with 
gonioscopically open anterior chamber angles, glaucomatous optic nerve head 
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changes (vertical cup to disc ratio of greater than or equal to 0.4 with violation of 
the ISNT rule or disc asymmetry of greater than 0.2) and corresponding visual 
field defects in the absence of other identifiable causes. Elevation of intra-ocular 
pressure will not be considered in this definition [19] [20]. 

Severity of glaucoma in the study was classified based on both structural and 
functional evidence of glaucomatous optic nerve damage. 

The structural evidence of damage was based on dilated stereoscopic optic 
nerve head examination at the slit lamp using + 78 DS lens. Mild or early glau-
comatous damage was defined as a vertical cup to disc ratio of 0.4 to 0.5 with 
violation of the ISNT rule. Moderate glaucomatous damage was defined as 0.6 to 
0.7 and severe was defined as eye with cup to disc ratio greater than or equal to 
0.8 in the worse eye [21]. 

The functional evidence of damage was classified based on Hodapp Parish and 
Anderson classification of the visual field deficit. Mild or early visual field de-
fects was defined as mean deviation of less than or equal to −6 dB of the worse 
eye, moderate visual field defects was defined as mean deviation of greater than 
−6 dB to −12 dB of the worse eye and severe was defined as mean deviation of 
greater than −12 dB of the worse eye or participants that cannot satisfactorily 
complete or carry out a visual field testing because of poor visual function due to 
glaucoma [22]. 

Cataract was defined as opacification of the crystalline lens in at least one eye. 
Blindness was defined as visual acuity of less than 3/60 or corresponding visu-

al field loss of less than 10 degrees in the better eye with best possible correction 
[23]. 

2.3. Pre Survey Activities 

Training session for the two research assistants on administering the question-
naire was held at the Deseret Community Vision Institute (DCVI) on a daily ba-
sis for a week. 

A pilot study was carried in DCVI before the main study. Participants were 
glaucoma and cataract patients attending the clinic. All participants of the study 
were exempted from the main study. The questionnaire was then adjusted based 
on findings from the study. The reliability of the instruments and the results was 
evaluated by assessing inter observer and test retest reliability of the visual acuity 
and the administration of the questionnaires. 

Data entry and statistical analysis: 
Data entry, editing and analysis were done using SPSS (Software Programme 

for Social Sciences version 20). Categorical variables like age range, sex, em-
ployment status was presented as frequencies and percentages, differences be-
tween cases and controls were compared using chi-square test. Continuous va-
riables such as the Hospital Anxiety and Depression scores were presented as 
means and standard deviation and independent student T test was used to com-
pare between cases and controls. Logistic regression was used to determine the 
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odds of having anxiety and depression amongst the glaucoma patients and to 
identify independent risk factors. 

3. Results 

Three hundred and ninety four participants were enrolled into the study com-
prising of 197 glaucoma patients and 197 cataract patients. 

Majority of the enrolled participants were males (60.4% of glaucoma and 
61.9% of the cataract participants) and above the age of 60 years (57.4% of glau-
coma and 62.9% of cataract participants). There was no statistically significant 
difference between the age and sex of both groups. The glaucoma participants 
were more educated than the cataract participants. As 21.3% of the cataract par-
ticipants had not received any formal education as compared to 12.2% of the 
glaucoma participants. 25.9% of the glaucoma participants had tertiary educa-
tion as compared 17.8% of the cataract participants. These were statistically sig-
nificant. Most of the glaucoma participants (42.1%) were retired and majority 
(45.2%) of the cataract participants were self employed. There was a statistically 
significant difference between those employed and self employed as compared to 
those not actively employed. 

Majority of the glaucoma and cataract patients were married. There was a sta-
tistically significant difference in the religion of both groups as majority of glau-
coma participants were Christians and the cataract participants were Muslims 
(Table 1). 

Sixty four percent of the cataract participants were visually impaired as com-
pared to 59.9% of glaucoma participants. Although more of the glaucoma par-
ticipants (45.7%) were blind as compared to 8.1% of the cataract participants. In 
using only visual acuity to define the visual status 22.3% of glaucoma partici-
pants were blind as compared to 8.1% of cataract participants. Almost all the 
glaucoma participants (94.4%) were on medical therapy and 84.8% were using B 
blockers. Twenty nine percent had had trabeculectomy. Twenty percent were 
aware of a family history of glaucoma. Over 3/4 of the glaucoma participants had 
severe glaucoma and less than 10% had mild glaucoma (Table 2). 

Anxiety was found to occur more in glaucoma and cataract participants than 
depression, 35.5% of glaucoma participants as compared to 21.8% of cataract 
participants were found to have anxiety. Twenty four percent of glaucoma par-
ticipants were found to have depression as compared to 3.6% of cataract partici-
pants (Table 3/Figure 1). 

Most of the variants of these psychological disorders were mild as 15.7% of 
glaucoma and 14.7% of cataract participants had mild anxiety (Table 4/Figure 
2). 12.7% of glaucoma and 3.6% of cataract participants had mild depression 
(Table 4/Figure 3). None of the cataract participants had moderate or severe 
depression. Mild, moderate and severe anxiety were more in glaucoma partici-
pants as compared to cataract participants and this was statically significant 
(Table 4/Figure 2).  
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Table 1. Sociodemographic characteristics of enrolled participants. 

Sociodemographic 
Characteristics 

Glaucoma 
participants 

Cataract participants 
All 

Participants 
p value 

Sex 

Males 

Females 

 

119 (60.4) 

78 (39.6) 

 

122 (61.9) 

75 (38.1) 

 

241 (62.2) 

153 (38.8) 

0.756 

Age 

≤40 

41 - 60 

61 - 80 

>80 

 

18 (9.1) 

66 (33.5) 

100 (50.8) 

13 (6.6) 

 

10 (5.1) 

63 (32.0) 

107 (54.3) 

17 (8.6) 

 

28 (7.1) 

129 (32.7) 

207 (52.5) 

30 (7.6) 

 

0.373 

Mean Age 62.24 ± 15.75 64.20 ± 13.42 63.22 ± 14.64 0.183 

Education 

Nil 

Primary 

Secondary 

tertiary 

 

24 (12.2) 

64 (32.5) 

58 (29.4) 

51 (25.9) 

 

42 (21.3) 

75 (38.1) 

45 (22.8) 

35 (17.8) 

 

66 (16.8) 

139 (35.3) 

103 (26.1) 

86 (21.8) 

0.015* 

Employment 

Employed 

Self employed 

Unemployed 

Retired 

student 

 

28 (14.2) 

75 (38.1) 

5 (2.5) 

83 (42.1) 

6 (3.0) 

 

33 (16.8) 

89 (45.2) 

5 (2.5) 

68 (34.5) 

2 (1.0) 

 

61 (15.5) 

164 (41.6) 

10 (2.5) 

151 (38.3) 

8 (2.0) 

0.278 

Employment 

Employed/self employed 

others 

 

103 (52.3) 

94 (47.7) 

 

124 (62.9) 

73 (37.1) 

 

227 (57.6) 

167 (42.4) 

0.032* 

Marital status 

Single 

Married 

Widowed 

Separated/divorced 

 

11 (5.6) 

134 (68.0) 

43 (21.8) 

9 (4.6) 

 

4 (2.0) 

142 (72.1) 

45 (22.8) 

69 (3.0) 

 

15 (3.8) 

276 (70.1) 

88 (22.3) 

15 (3.8) 

0.246 

Religion 

Christian 

Muslim 

others 

 

123 (62.4) 

74 (37.6) 

0 (0.0) 

 

90 (45.7) 

103 (52.3) 

4 (2.0) 

 

213 (54.1) 

177 (44.9) 

4 (1.0) 

0.001* 

Continuous variable i.e. mean age is presented as means ± standard deviations and others are categorical 
variables presented as frequency counts and (percentages). Percentages are column percentages. p value is 
based on chi square test for categorical variable and independent sample T-test for continuous variable.*p 
value < 0.05 shows a statistically significant relationship. 
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Table 2. Clinical characteristics of screened participants. 

Clinical 
characteristics 

Glaucoma 
participants 

Cataract 
participants 

All 
participants 

p value 

Visual status 

Normal 

Mild visual impairment 

Moderate Visual impairment 

Severe Visual impairment 

Blind 

 

79 (40.1) 

16 (8.1) 

8 (4.1) 

4 (2.0) 

90 (45.7) 

 

71 (36.0) 

69 (35.0) 

35 (17.8) 

6 (3.0) 

16 (8.1) 

 

150 (38.1) 

85 (21.6) 

43 (10.9) 

10 (2.5) 

106 (26.9) 

<0.001 

Medical therapy for glaucoma 

Yes 

no 

 

185 (94.4) 

11 (5.6) 

   

Glaucoma participants using 

B blockers for medical therapy 

Yes 

no 

 
 

167 (84.8) 

30 (15.2) 

   

Surgical therapy for glaucoma 

Yes 

no 

 

57 (28.9) 

140 (71.1) 

   

Family history of glaucoma 

Yes 

no 

 

39 (19.8) 

158 (80.2) 

   

Severity of glaucoma 

Mild 

Moderate 

severe 

 

18 (9.1) 

25 (12.7) 

154 (78.2) 

   

These categorical variables are presented as frequency counts and (percentages). Percentages are column 
percentages. p value is based on chi square test. *p value < 0.05 showing statistically significant relationship. 

 
Table 3. Prevalence of Anxiety and Depression amongst the Screened Participants. 

 
Glaucoma 

participants 
Cataract 

participants 
All 

participants 
p value 

Anxiety 70 (35.5) 43 (21.8) 113 (28.7) 0.001 

Depression 48 (24.4) 7 (3.6) 55 (14.0) <0.001 

These categorical variables are presented as frequency counts and (percentages). Percentages are col-
umn percentages. p value is based on chi square test. *p value < 0.05 showing statistically significant 
relationship. 
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Figure 1. Bar chart showing the prevalence of anxiety and depression among glaucoma 
and cataract participants. 

 
Table 4. Classification of anxiety and depression amongst the screened participants. 

 
Glaucoma 

participants 
Cataract 

participants 
All 

participants 
p value 

Anxiety 

Mild 

Moderate 

severe 

 

31 (15.7) 

29 (14.7) 

10 (5.1) 

 

29 (14.7) 

13 (6.6) 

1 (0.5) 

 

60 (15.2) 

42 (10.7) 

11 (2.8) 

0.001* 

Depression 

Mild 

Moderate 

severe 

 

25 (12.7) 

11 (5.6) 

12 (6.1) 

 

7 (3.6) 

0 (0.0) 

0 (0.0) 

 

32 (8.1) 

11 (2.8) 

12 (3.0) 

<0.001* 

These categorical variables are presented as frequency counts and (percentages). Percentages are column 
percentages. p value is based on chi square test. *p value < 0.05 showing statistically significant relationship. 

 

 
Figure 2. Bar chart showing the degree of severity of anxiety amongst the enrolled par-
ticipants. 

 
There was a statistically significant difference in the mean anxiety score and 

mean depression score comparing glaucoma and cataract patients (Table 5). 
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Figure 3. Bar chart showing the degree of depression amongst enrolled participants. 

 
Table 5. Mean anxiety and depression score amongst screened participants. 

 Glaucoma participants Cataract participants p value 

Anxiety score 6.21 ± 4.74 4.70 ± 3.68 <0.001 

Depression score 5.60 ± 4.66 3.05 ± 2.46 <0.001 

The mean anxiety and depression score and are presented as means ± standard deviations. p value is based 
on independent sample T-test. *p value < 0.05 showing statistically significant relationship. 

 
Risk factors among glaucoma participants found to be associated with anxiety 

were age and the severity of the disease. Glaucoma participants younger than 60 
had a 2.7 times higher risk than those older than 60 to have anxiety (OR 2.7, 95% 
CI: 1.3 - 6.3 p = 0.009). Those with severe glaucoma were 9.6 times more likely 
than those with mild glaucoma to be anxious (OR 9.6, 95% CI: 1.7 - 54.44 p = 
0.011) (Table 6). 

The risk factors found to have a significant association with anxiety amongst 
cataract participants were only sociodermographic factors. These factors are 
employment and marital status. Those employed were 6.4 times more likely 
than those not employed to have anxiety (OR 6.4, 95% CI: 2.1 - 20.0 p = 
0.001). Those separated or divorced were 10.3 times more likely to be anxious 
than those married (OR 10.3, 95% CI: 1.4 - 78.4 p = 0.024). Visual status was 
not found to be a significant risk factor for anxiety amongst cataract partici-
pants (Table 7). 

Overall, among all the participants the risk factors significantly associated with 
anxiety include visual status, sex and marital status. Blind participants were 2.4 
times more likely to be anxious than those not visually impaired (OR 2.4, 95% 
CI: 1.3 - 4.4 p = 0.007). Females were 1.8 times as likely as males to be anxious 
(OR 1.8, 95% CI: 1.1 - 3.0 p = 0.018). Those separated or divorced were 3.2 times 
more likely to be anxious than those married (OR 3.2, 95% CI: 1.1 - 10.1 p = 
0.045) (Table 8). 

Severity of disease, age and employment status were the risk factors found to 
have a significant relationship with depression among glaucoma participants. 
Those with severe glaucoma were 9.6 times more likely to have depression as  
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Table 6. Logistic regression of anxiety among glaucoma participants by sociodemographic and clinical characteristics. 

Sociodemographic and clinical characteristics 
Univariate Logistic Regression  

OR, (95% CI), p 
Multivariate Logistic Regression 

OR, (95% CI), p 

Age 
>60 
<60 

 
1 

1.671, (0.928 - 3.009), p = 0.087 

 
1 

2.922, (1.306 - 6.536), p = 0.009* 

Sex 
Male 

Female 

 
1 

1.563, (0.865 - 2.825), p = 0.139 

 
1 

2.003, (0.964 - 4.183), p = 0.063 

Education 
Tertiary 

Nil 
Primary 

Secondary 

 
1 

1.310, (0.485 - 3.539), p = 0.595 
0.895, (0.412 - 1.945), p = 0.780 
1.120, (0.513 - 2.448), p = 0.776 

 
1 

1.101, (0.320 - 3.793), p = 0.879 
1.022, (0.390 - 2.677), p = 0.965 
1.213, (0.467 - 3.152), p = 0.692 

Employment 
Others(unemployed/retired and students) 

Employed/selfemployed 

 
1 

1.081, (0.603 - 1.935), p = 0.794 

 
1 

0.718, (0.339 - 1.523), p = 0.388 

Marital status 
Married 
Single 

Widowed 
Separated/divorced 

 
1 

0.742, (0.188 - 2.932), p = 0.670 
1.424, (0.704 - 2.879), p = 0.325 
2.472, (0.633 - 9.659), p = 0.193 

 
1 

0.571, (0.098 - 3.316), p = 0.532 
1.100, (0.469 - 2.584), p = 0.826 
1.336, (0.266 - 6.698), p = 0.725 

Religion 
Muslim 

Christian 

 
1 

1.565, (0.846 - 2.896), p = 0.154 

 
1 

1.329, (0.653 - 2.706), p = 0.433 

Visual status 
Normal 

Mild 
Moderate 

Severe 
blind 

 
1 

0.432, (0.089 - 2.087), p = 0.296 
1.295, (0.298 - 5.638), p = 5.638 
0.864, (0.085 - 8.783), p = 0.901 
2.321, (1.222 - 4.408), p = 0.010* 

 
1 

0.171, (0.028 - 1.027), p = 0.053 
1.031, (0.194 - 5.490), p = 0.971 
0.298, (0.023 - 6.698), p = 0.354 
1.493, (0.635 - 3.511), p = 0.358 

Severity group 
Mild 

Moderate 
severe 

 
1 

1.524, (0.247 - 9.383), p = 0.650 
5.843, (1.298 - 26.299), p = 0.021* 

 
1 

2.679, (0.384 - 18.661), p = 0.320 
9.588, (1.687 - 54.444), p = 0.011* 

Medical therapy  
No 
yes 

 
1 

2.654, (0.577 - 12.639), p = 0.220 

 
1 

4.918, (0.563 - 42.943), p = 0.150 

B blockers  
No 
yes 

1 
1.151, (0.506 - 2.618), p = 0.737 

1 
0.593, (0.171 - 2.055), p = 0.410 

Surgical therapy  
No 
yes 

 
1 

0.677, (0.349 - 1.312), p = 0.677 

 
1 

0.734, (0.336 - 1.064), p = 0.438 

Family history  
No 
yes 

 
1 

1.698, (0.834 - 3.451), p = 0.144 

 
1 

2.013, (0.832 - 4.871), p = 0.121 

*P value < 0.05 showing statistically significant relationship, OR = Odd’s Ratio; CI = Confidence Interval; p = Level of significance. 
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Table 7. Logistic regression of anxiety among cataract participants by sociodemographic and clinical characteristics. 

Sociodemographic and clinical characteristics 
Univariate Logistic Regression OR, 

(95% CI), p 
Multivariate Logistic Regression 

OR, (95% CI), p 

Age 

>60 

<60 

 

1 

1.657 (0.835 - 3.288) p = 0.149 

 

1 

0.590 (0.185 - 1.879) p = 0.372 

Sex 

Male 

female 

 

1 

2.256 (1.136 - 4.480) p = 0.020* 

 

1 

2.379 (0.975 - 5.805) p = 0.057 

Education 

Tertiary 

Nil 

Primary 

Secondary 

 

1 

0.599 (0.221 - 1.621) p = 0.313 

0.365 (0.144 - 0.927) p = 0.034* 

0.479 (0.174 - 1.316) p = 0.153 

 

1 

0.262 (0.064 - 1.074) p = 0.063 

0.301 (0.081 - 1.123) p = 0.074 

0.240 (0.065 - 0.890) p = 0.033* 

Employment 

Others (unemployed/retired and students) 

Employed/self employed 

 

1 

2.686 (1.205 - 5.988) p = 0.016* 

 

1 

6.404 (2.051 - 19.994) p = 0.001* 

Marital status 

Married 

Single 

Widowed 

Separated/divorced 

 

1 

3.733 (0.505 - 27.612) p = 0.197 

0.688 (0.279 - 1.694) p = 0.416 

7.467 (1.305 - 42.734) p = 0.024* 

 

1 

10.353 (0.835 - 128.419) p = 0.069 

0.400 (0.137 - 1.164) p = 0.093 

10.335 (1.363 - 78.354) p = 0.024* 

Visual status 

Normal 

Mild 

Moderate 

Severe 

blind 

 

1 

0.859 (0.398 - 1.8530 p = 0.698 

0.332 (0.104 - 1.062) p = 0.063 

1.368 (0.231 - 8.089) p = 0.729 

0.391 (0.081 - 1.883) p = 0.242 

 

1 

1.288 (0.379 - 4.384) p = 0.685 

0.480 (0.105 - 2.193) p = 0.343 

6.171 (0.709 - 53.715) p = 0.099 

0.465 (0.065 - 3.347) p = 0.447 

*P value < 0.05 showing statistically significant relationship, OR = Odd’s Ratio; CI = Confidence Interval; p = Level of significance. 
 

Table 8. Logistic regression of anxiety among all participants by sociodemographic and clinical characteristics. 

Sociodemographic and clinical characteristics 
Univariate Logistic Regression OR, 

(95%CI), p 
Multivariate Logistic Regression 

OR, (95%CI), p 

Cataract participants 

Glaucoma participants 

1 

2.018 (1.292 - 3.152) p = 0.002* 

1 

1.409 (0.820 - 2.421) p = 0.214 

Age 

>60 

<60 

 

1 

1.711 (1.011 - 2.659) p = 0.017* 

 

1 

1.504 (0.855 - 2.646) p = 0.156 

Sex 

Male 

female 

 

1 

1.822 (1.171 - 2.834) p = 0.008* 

 

1 

1.829 (1.110 - 3.012) p = 0.018* 
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Continued 

Education 

Tertiary 
Nil 

Primary 
Secondary 

 

1 
0.812 (0.408 - 1.614) p = 0.552 

0.581 (0.322 - 1.049) p = 0.072 
0.804 (0.436 - 1.481) p = 0.484 

 

1 
0.830 (0.362 - 1.903) p = 0.659 

0.668 (0.341 - 1.311) p = 0.241 
0.792 (0.406 - 1.544) p = 0.493 

Employment 
Others(unemployed/ retired and students) 

Employed/self employed 

 
1 

1.382 (0.884 - 2.163) p = 0.156 

 
1 

1.462 (0.855 - 2.501) p = 0.165 

Marital status 

Married 
Single 

Widowed 

Separated/divorced 

 

1 
1.340 (0.443 - 4.049) p = 0.604 

1.063 (0.624 - 1.814) p = 0.821 

4.020 (1.384 - 11.679) p = 0.011* 

 

1 
1.144 (0.330 - 3.963) p = 0.832 

0.964 (0.525 - 1.773) p = 0.907 

3.214 (1.024 - 10.082) p = 0.045* 

Visual status 
Normal 

Mild 

Moderate 
Severe 

blind 

 
1 

0.760 (0.402 - 1.433) p = 0.396 

0.477 (0.198 - 1.152) p = 0.100 
1.139 (0.281 - 4.617) p = 0.855 

1.930 (1.141 - 3.264) p = 0.014* 

 
1 

1.008 (0.489 - 2.075) p = 0.984 

0.722 (0.275 - 1.892) p = 0.507 
1.622 (0.369 - 7.126) p = 0.522 

2.358 (1.258 - 4.418) p = 0.007* 

*P value < 0.05 showing statistically significant relationship, OR = Odd’s Ratio; CI = Confidence Interval; p = Level of significance. 
 

compared to those with mild disease (OR 9.6, 95% CI: 1.7 - 54.4 p = 0.011). 
Those younger than sixty were 2.9 times more likely to have depression than 
those older than sixty (OR 2.9, 95% CI: 1.3 - 6.5 p = 0.009). Those not in active 
employment were two times more depressed than those in active employment 
(OR 2.0, 95% CI: 1.0 - 7.2 p = 0.042). Glaucoma participants on B blockers were 
5.3 times more likely to be depressed than those not on B Blockers (OR 5.3, 95% 
CI: 1.2 - 23.2 p = 0.026) but this was no longer statistically significant when so-
ciodermographic and clinical variables were controlled for (OR 3.6, 95% CI: 0.5 - 
25.8 p = 0.205) (Table 9). 

Amongst all the participants, glaucoma patients had a 3.9 times higher risk 
than cataract patients to be depressed (OR 3.9, 95% CI: 1.5 - 10.8 p = 0.007). The 
risk factors found to be associated with depression among all the participants in-
clude visual status, age, education and employment. Blind participants were 7.1 
times more likely to have depression (OR 7.1, 95% CI: 2.8 - 17.7 p < 0.001). 
Those younger than sixty were 2.6 times more likely to be depressed than those 
older than sixty (OR 2.6, 95% CI: 1.1 - 6.1 p = 0.026). Those with no formal 
education (OR7.5, 95% CI: 2.0 - 29.2 p = 0.003), those with at least primary edu-
cation (OR 3.4, 95% CI: 1.0 - 11.5 p = 0.048) and those with at least secondary 
education (OR 6.7, 95%CI 2.1 - 21.8 p = 0.002) were found to be more depressed 
than those with tertiary education. Those unemployed were 2.8 times more like-
ly to be depressed than those employed (OR 2.8, 95% CI: 1.3 - 6.2 p = 0.009) 
(Table 10). 
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Table 9. Logistic regression of depression among glaucoma participants by sociodemographic and clinical characteristics. 

Sociodemographic and clinical characteristics 
Univariate Logistic Regression OR, 

(95% CI), p 
Multivariate Logistic Regression 

OR, (95% CI), p 

Age 

>60 

<60 

 

1 

1.187 (0.617 - 2.285) p = 0.607 

 

1 

4.729 (1.654 - 13.518) p = 0.004* 

Sex 

Male 

female 

 

1 

0.620 (0.311 - 1.239) p = 0.176 

 

1 

1.152 (0.448 - 2.964) p = 0.769 

Education 

Tertiary 

Nil 

Primary 

Secondary 

 

1 

3.188 (1.058 - 13.562) p = 0.041* 

2.816 (0.948 - 8.370) p = 0.062 

5.222 (1.796 - 15.178) p = 0.002* 

 

1 

4.749 (0.993 - 22.726) p = 0.051 

6.695 (1.576 - 28.441) p = 0.010* 

7.964 (2.119 - 29.930) p = 0.002* 

Employment 

Employed/self employed 

Others (unemployed/retired and students) 

 

1 

1.408 (0.733 - 2.704) p = 0.305 

 

1 

2.027 (1.035 - 7.181) p = 0.042* 

Marital status 

Married 

Single 

Widowed 

Separated/divorced 

 

1 

0.272 (0.034 - 2.203 p = 0.223 

0.721 (0.315 - 1.649) p = 0.438 

0.778 (0.154 - 3.919) p = 0.761 

 

1 

0.140 (0.011 - 1.756) p = 0.128 

0.832 (0.271 - 2.555) p = 0.747 

0.293 (0.035 - 2.432) p = 0.256 

Visual status 

Normal 

Severe 

blind 

 

1 

3.429 (0.313 - 37.512) p = 0.313 

8.067 (3.348 - 19.439) p < 0.001* 

 

1 

3.454 (0.230 - 51.919) p = 0.370 

10.821 (2.764 - 42.356) p = 0.001* 

Severity group 

Mild 

Moderate 

severe 

 

1 

0.696 (0.089 - 5.465) p = 0.730 

3.2 (0.706 - 14.5) p = 0.131 

 

1 

0.944 (0.090 - 9.915) p = 0.962 

0.738 (0.095 - 5.748) p = 0.776 

B blockers 

No 

yes 

 

1 

5.322 (1.219 - 23.245) p = 0.026* 

 

1 

3.583 (0.497 - 25.806) p = 0.205 

Surgical therapy 

No 

yes 

 

1 

1.494 (0.747 - 2.990) p = 0.256 

 

1 

3.663 (1.352 - 9.928) p = 0.011* 

Family history 

No 

yes 

 

1 

0.915 (0.400 - 2.095) p = 0.834 

 

1 

1.896 (0.599 - 5.997) p = 0.276 

*P value < 0.05 showing statistically significant relationship, OR = Odd’s Ratio; CI = Confidence Interval; p = Level of significance. 
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Table 10. Logistic regression of depression among all participants by sociodemographic and clinical characteristics. 

Sociodemographic and clinical characteristics 
Univariate Logistic Regression OR, 

(95% CI), p 
Multivariate Logistic Regression 

OR, (95% CI), p 

Cataract participants 

Glaucoma participants 

1 

8.744 (3.845 - 19.882) p < 0.001* 

1 

3.973 (1.461 - 10.808) p = 0.007* 

Age 

>60 

<60 

 

1 

1.100 (0.617 - 1.961) p = 0.743 

 

1 

2.608 (1.120 - 6.071) p = 0.026* 

Sex 

Male 

female 

 

1 

0.969 (0.539 - 1.741) p = 0.915 

 

1 

1.259 (0.585 - 2.710) p = 0.556 

Education 

Tertiary 

Nil 

Primary 

Secondary 

 

1 

3.6 (1.2 - 10.8) p = 0.022* 

1.96 (0.686 - 5.601) p = 0.209 

4.657 (1.687 - 12.855) p = 0.003* 

 

1 

7.565 (1.960 - 29.206) p = 0.003* 

3.412 (1.008 - 11.542) p = 0.048* 

6.708 (2.067 - 21.764) p = 0.002* 

Employment 

Employed/self employed 

Others(unemployed/ retired and students) 

 

1 

2.102 (1.179 - 3.748) p = 0.012* 

 

1 

2.847 (1.302 - 6.223) p = 0.009* 

Marital status 

Married 

Single 

Widowed 

Separated/divorced 

 

1 

0.434 (0.055 - 3.395) p = 0.426 

0.868 (0.424 - 1.778) p = 0.6.99 

2.210 (0.670 - 7.289) p = 0.193 

 

1 

0.118 (0.011 - 1.288) p = 0.080 

0.853 (0.335 - 2.169) p = 0.738 

1.556 (0.315 - 7.685) p = 0.587 

Visual status 

Normal 

Mild 

Moderate 

Severe 

blind 

 

1 

0.922 (0.269 - 3.161) p = 0.897 

 

7.607 (1.650 - 35.081) p = 0.009* 

10.597 (4.701 - 23.887) p < 0.001* 

 

1 

1.228 (0.319 - 4.727) p = 0.765 

0.000 

8.825 (1.648 - 47.269) p = 0.011* 

7.084 (2.838 - 17.679) p ≤ 0.001* 

*P value < 0.05 showing statistically significant relationship, OR = Odd’s Ratio; CI = Confidence Interval; p = Level of significance. 

4. Discussion 

Majority of the glaucoma participants were elderly with a mean age of 62 years. 
They were much older than participants in other similar studies in urban areas 
within the country such as glaucoma clinic patients in University of Benin, Teach-
ing Hospital (UBTH) had a mean age of 57 years [5], 59 years amongst patients 
seen in Lagos University Teaching Hospital (LUTH) [7] and 55 years among pa-
tients attending two ophthalmic centers in Abuja [8]. It was also higher than 
similar studies abroad such as seen amongst patients in Karachi who had a mean 
age of 56.1 years [24] and in various centers in the US where the mean age was 
57.5 years [25]. This is probably due to the fact that the study was in a rural area 
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and it is presumed that rural areas have more elderly population than in urban 
areas. Most of the patients were also males which is in keeping with other studies 
within the country [5] [7] [8] as males have been found to have better access to 
health care services. The employment status also differed within this rural area 
as compared to the other studies in urban areas. Those employed were more 
than patients seen attending LUTH [7] and UBTH [5] where 46% of the glau-
coma clinic patients were employed as compared to 52% in this study even 
though majority of the participants in this study were above 60 than in the other 
studies where majority were much younger. Very few were unemployed (2.5%) 
as compared to 18% in Lagos [7], 12% in Benin [5] and 13% in Abuja [8]. This 
could be due to the higher cost of living in urban regions and challenges with job 
seeking in urban areas than in this rural area where majority were self employed. 
The retirees (42%) in this study were also higher than other studies in urban 
areas such as 38% in Benin [5], 36% in Lagos [7], 25% in Abuja [8]. This is 
probably because of the more elderly population in rural areas and most retirees 
usually relocate to their villages which are usually in rural areas. The educational 
status was much lower as only 26% of glaucoma participants had tertiary educa-
tion as compared to 54% in Lagos [7], although it was higher than those seen in 
Benin [5] where only 12% had a tertiary education. Also 12% did not have a 
formal education which also differed from the 5% in Lagos [7] and 18% in Benin 
[5]. It was also noted that there was no statistically significant difference between 
the age and sex between the glaucoma and cataract participants. Although there 
were differences in their educational status as those that had tertiary education 
were more amongst the glaucoma participants than the those with cataracts and 
those without any formal education were more amongst cataract participants. 
This difference could be due to the fact that the glaucoma participants have been 
known to move around looking for solutions. Despite this differences in educa-
tional status the cataract participants were found to be more employed than 
those with glaucoma as more of the glaucoma participants were retired and this 
could be due to challenges the glaucoma participants have with their vision as 
over three quarter had severe glaucoma and almost half  were blind. There were 
also differences in the clinical characteristics between both groups as almost half 
of the glaucoma participants were blind as compared to 8.1% of those with cata-
racts, even though more of the glaucoma participants had no visual impairment. 
This is because glaucoma is a chronic irreversible disease unlike the cataract pa-
tients where vision can be restored through surgery so glaucoma patients that 
will be blind will generally be more than cataract patients seen within a period of 
time. Although these differences exist they were addressed during the analysis 
with a logistic regression which took care of confounders in other to ascertain 
the odds of anxiety and depression between the two groups and the independent 
risk factors associated with these psychological disorders. 

The clinical characteristics of the participants also differed from other studies. 
In this study almost half of the glaucoma participants were blind and over a 
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third had severe glaucoma. This is much higher than patients seen in UBTH [5], 
LUTH [7], Abuja [8] were half of the glaucoma subjects had severe disease and 
also higher than glaucoma subjects in other studies abroad [3] [4] [12]. 

Over a third of glaucoma participants were found to be anxious which shows 
that anxiety is an issue that needs to be addressed among these patients. There is 
a need for appropriate and adequate counseling. This was similar to findings 
seen in patients in Karachi [24] were 33% of the patients were anxious. Although 
a much lower value of 10%was seen amongst patients in UBTH [5]. This could 
be due to small sample size of 50 participants although only eleven of these were 
accessed for anxiety. Lower prevalence was seen in clinic patients in Shanghai, 
China (22.92%) [12], Turkey (14%) [11] and Japan (13%) [26] although these 
three centers were teaching hospitals and were located in developed countries, so 
it can be presumed that patients seen in teaching hospital are less anxious than 
those seen within this community eye hospital within a rural area. Also the chal-
lenges in developing countries could account for the higher prevalence gotten in 
studies done in Lagos [7] and Karachi [24]. 

Despite the fact that 35.5% of cases as compared to 22% of cataract partici-
pants were anxious, there was no statistically significant difference in anxiety 
between the two groups on logistic regression after controlling for sociodermo-
graphic and clinical factors. Hence glaucoma patients are not more anxious than 
cataract patients attending this center. Anxiety was also found to be higher 
among glaucoma patients as compared to controls seen amongst clinic patients 
in Japan [26] as reported by Mabuchi where 10.9% of cases were anxious as 
compared to 5.2% of controls which were also cataract patients. 

The study also showed that those younger than 60 were 2.9 times more likely 
to be anxious than those older than 60. This is probably because this age group is 
still active in their places of employment. The fear of losing their vision which 
will affect their productivity at work and their roles in the family as compared to 
those older than 60 who are more likely to be retired. Similar findings were re-
ported by Dawodu et al. amongst glaucoma clinic patients seen in UBTH [5], 
Zhou et al. amongst patients seen in Shaghai, China [12] and by Mabuchi et al. 
in Japan [27]. 

The severity of the disease was also a risk factor for anxiety. This is expected 
as the risk of blindness is higher in those with severe disease so fear of the dis-
ease affecting their quality of life. 

The risk factors for anxiety differed amongst cataract and glaucoma partici-
pants as those for the controls were mainly sociodermographic factor such as 
employment and marital status. Among all the participants females had two 
times higher risk of being anxious. Similar reports were reported by participants 
in Ankara,Turkey [11] and Shanghai, China [12]. 

Despite the difference in sociodermographic and clinical factors between the 
patients in this study and those in the other studies the prevalence of depression 
was similar, as 24.4% of the glaucoma participants had depression as compared 
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to 22% of patients in LUTH [7] and 25.5% of patients in Abuja [8]. Although a 
much lower prevalence of 6% was gotten amongst patients seen in UBTH [5] 
and this could be because of the small sample size among patients in UBTH as 
there were 50 participants but only 11 were accessed for depression. Similar 
findings were noted amongst clinic patients in Israel (21.1%) [3] but much lower 
prevalence amongst seen in California (7.4%) [4] and 10.9% seen in patients in 
the US [28] and Japan [26]. These differences could arise because the higher 
prevalence’s were seen in developing countries as compared to the others in de-
veloped countries where there is a presumed better standard of living. 

There was a significant difference between the glaucoma and cataract partici-
pants as the glaucoma participants had a four times higher risk of having de-
pression. Similar findings were reported amongst clinic patients in Abuja [8] 
even though the controls were those without visual impairment as compared 
tothis study where the comparative group are cataract patients with various 
ranges of visual status. This was also in keeping with studies amongst clinic pa-
tients in LUTH [7], Ankara Turkey [11] and Japan [26] and a population based 
study in the US [28] and differed from the studies done in Isreal [3], California 
[4] and in UBTH [5] were there was no difference with controls or the general 
population. 

The independent risk factors for depression were the presence of the disease, 
younger age, lower educational status, blindness and those that had surgery. The 
younger age group is explainable because of the impact of the disease on their 
quality of life which will affect their role at their work place and families. A di-
verse picture was seen amongst patients seen in UBTH [5] were the elderly were 
more depressed. Educational status is a measure of economic status of these in-
dividuals and those with lower educational status being more depressed could 
also be as a result of the challenges of management of this chronic blinding dis-
ease. Similar findings were seen amongst patients attending UBTH [5] and a 
different picture was seen in Carlifornia [3] were those with college education 
were 4 times more depressed than those with high school education. This dif-
ference could have arisen because of the various pressures in the lifestyle of the 
different regions. Those that were unemployed were two times more likely to be 
depressed than those not employed. This could be as a result of the challenges 
with coping with the financial challenges in their day to day activities and also 
the challenges with glaucoma and its management. Similar findings were re-
ported in clinic patients seen within cosmopolitican regions in Abuja [8] and 
Shanghai, China [12]. Patients that had surgery were four times more likely to be 
depressed. This could be due to the expectation of the patients following surgery 
hence the need for proper and adequate counseling. 

The strengths of the study include the fact that it is a comparative crossection-
al study. A logistic regression was done in comparing anxiety and depression 
between cataract and glaucoma participants so we could actually determine the 
odds of having these psychological disorders and to identify independent risk 
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factors. The limitations of the study were that the sampling was opportunistic so 
cannot be generalisable to the entire southwestern part of the country. 

5. Conclusion 

In conclusion Anxiety and Depression were found in 35.5% and 24.4% of glau-
coma patients as compared to 21.8% and 3.6% of cataract patients respectively. 
Glaucoma patients were 4 times more likely to be depressed than patients with 
cataracts. These psychological issues occur in both glaucoma and cataract pa-
tients. There was no statistically significant difference in anxiety between the two 
groups after controlling for sociodermographic and clinical variables, although 
the presence of glaucoma was an independent risk factor for depression as glau-
coma patients were four times more likely to be depressed than cataract patients. 
There is a need to address these psychological issues at the community level in 
other to improve the quality of life of these patients. It is also important to iden-
tify those at risk in other to curb the growing trend/concern. 

6. Recommendations 

1) To train some glaucoma patients as counselors for glaucoma patients with-
in the center. 

2) Advocate for the government to improve access to education and to create 
more job opportunities especially for the visually challenged. 

3) There is a need for screening of glaucoma in other to identify early cases as 
over 3/4 had severe glaucoma and almost ½ were blind. 

4) There is a need for training and equipping the community health workers 
and nurses with counseling and psychological assessment skills in other to iden-
tify those at risk and manage. 

5) There is also a need for regular and occasional psychologist and psychiatrist 
visits to the patients through seminars and glaucoma support group meetings. 
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Appendix 3: Patient Information Sheet 

Title of research project: 
A comparative analysis of anxiety and depression among glaucoma and cata-

ractous patients in southwest nigeria. 
Researcher: Dr. adaora chinwendu okudo 
You are invited to take part in a research study. Before you make a final deci-

sion to participate in the study, it is necessary for you to understand why the re-
search is being done and what it will involve. I will read the following informa-
tion to you about this study. If anything is unclear, you would like more infor-
mation, please do not hesitate to ask. 

What is the purpose of the study? 
Glaucoma and cataract are the leading causes of blindness worldwide. A lot of 

anxiety and depression has been found amongst patients with Glaucoma because 
of fear of having an irreversible disease that can lead to blindness, fear of surgery 
and using eyedrops for a long time. Hence we want to carry out a study to ob-
serve the burden of anxiety and depression amongst our glaucoma patients and 
identify patients at risk of these problems in other to plan strategies to deal with 
these issues. We are using patients that have cataract as our controls for this 
study. 

What is involved in the study? 
During the study a private one on one interview will be held between you and 

the interviewer or research assistant and you will be asked questions concerning 
these issues. You will be required to choose options that most applies to you and 
your situation. 

Please be sure to answer each question, taking as much time as you need. In 
order for this survey to improve our knowledge about anxiety and depression in 
glaucoma patients your answers must be as accurate and candid as possible. 

Please remember that all your data will be kept as strictly confidential. 
Do I have to take part in the study? 
It is up to you to decide and sign a consent form. If you do not agree, it will 

not influence your further examination and treatments. In addition you have a 
right to withdraw from the study at any time and do not need to explain the 
reason. 
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Appendix 4: Informed Consent Form 

Title of research project: 
A comparative analysis of anxiety and depression among glaucoma and cata-

ractous patients in southwest nigeria. 
Researcher: 
Dr. adaora chinwendu okudo 
1) I confirm that I have read the information sheet for the above study. I have 

had the opportunity to consider the information, ask questions and have had 
these answered satisfactorily. 

2) I understand that my participation is voluntary and that I am free to with-
draw at any time without giving any reason, without my right being affected. 

3) I understand that I can at any time ask for access to the information I pro-
vide and I can also request the destruction of that information if I wish. 

4) I understand that I will not be identified or be identifiable in any report 
subsequently produced in any report subsequently produced by the researcher. 

5) I accept that taking part in the study is voluntary. 
6) I agree to take part in the study. 
 
 
Participants name: _________________________________ 
Date: _______________________ signature: ____________ 

or Thumb print_________________ 
Researchers name: Dr. Adaora C Okudo 
Researchers Email: adaoraokafor@yahoo.com 
 

Appendix 5: Log Mar Conversion of Snellen’s Visual Acuity 

Snellen’s Visual Acuity Notation LogMAR 

6/6 0 

6/9 0.18 

6/12 0.3 

6/18 0.5 

6/24 0.6 

6/36 0.7 

6/60 1.0 

Counting fingers - 6/600 2.0 

Hand movement - 6/1200 2.3 

Light perception - 6/2400 2.6 

No light perception - 6/4800 2.9 
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Appendix 6: Questionnaire 

Sociodemographic and Clinical Characteristic Questionnaire 
 

1. Name: __________________________________ 
2. Hospital No: _____________________________ 
3. Serial No: _______________________________ 
4. Age: ___________________________________ 
5. Sex: ________male________female__________ 
6. Address: _______________________________ 
7. Education 
• Nil 
• Completed primary 
• Completed secondary 
• Completed tertiary 

8. Employment status 
• Employed 
• Unemployed 
• Self employed 
• Retired 

9. Occupation: _______________________________ 
10. Monthly Income: __________________________ 
• <10,000 
• 10,000 - 20,000 
• 20,000 - 50,000 
• 50,000 

11. Marital status: 
• Single 
• Married 
• Widowed 
• Separated/Divorced 

12. Religion: 
• Christian 
• Muslim 
• African tradition 
• Others 

13. Are you aware you have glaucoma: Yes______ No______ 
14. How long have you had glaucoma? Months______, Years______. 

b. Family history of glaucoma? Yes______ No______ 
c. Family history of blindness? Yes______ No______ 

15. Treatment you have received______ Eyedrops ______Tablets ______Surgery 
16. Names of eyedrops: ______________________________________________ 
17. No of drop________________________ 

Habitual VA RE: habitual VA LE: 
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CDR RE: CDR LE: 
MD RE: MD LE: 
VF DEFECT: ______MILD ______MODERATE______SEVERE 

 
Hospital Anxiety and Depression Questionnaire 
Please tick in the appropriate column if you have had any of these symptoms 

within the last one week: 
 

  Yes  
definately 

Yes  
sometimes 

No  
not much 

No not  
at all 

1 
I feel tense and wound up or I am more 
irritable than normal. 

    

2 I still enjoy the things I used to enjoy.     

3 
I get a sort of frightening feeling as if 
something awful is about to happen. 

    

4 I can laugh and see the funny side of things.     

5 
Worrying thoughts go through my mind/I 
am always thinking. 

    

6 I feel cheerful/happy.     

7 I can sit at ease and feel relaxed.     

8 I feel as if I am slowed down.     

9 
I get a sort of frightening feeling like butter 
flies in my stomach or as if something is 
moving in my stomach. 

    

10 
I have lost interest in my appearance life in 
general. 

    

11 I feel restless as if I have to be on the more.     

12 I look forward with enjoyment to things.     

13 I get sudden feeling of panic.     

14 
I can enjoy a good book, radio or TV 
programmed. 

    

Appendix 7: Scoring of the Hospital Anxiety and Depression 
Questionnaire 

Questions on Anxiety are questions 1, 3, 5, 7, 9, 10, 13. 
Questions on depression are questions 2, 4, 6, 8, 11, 12, 14. 
Scoring 3 for column 1, 2 for column 2, 1 for column 3, 0 for column 4. 
For question 2, 4, 6, 7, 12 and 14 is reversed. 
GRADING: 0 - 7 = Non-case 

8 - 10 = mild 
11 - 14 = moderate 
≥15 = severe 
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