
Health, 2023, 15, 1059-1069 
https://www.scirp.org/journal/health 

ISSN Online: 1949-5005 
ISSN Print: 1949-4998 

 

DOI: 10.4236/health.2023.1510072  Oct. 13, 2023 1059 Health 
 

 
 
 

New Screening Approach for  
Ocular Diseases 

Rogil José De Almeida Torres*, Andréa Luchini, Rogério João De Almeida Torres,  
Mebaliah Luchini De Almeida Torres, Lucas Antônio De Almeida Torres 

Department of Medical Clinic, Medical School, Universidade Estadual Paulista (UNESP), Botucatu, SP, Brazil  

 
 
 

Abstract 

Objective: Present a new screening approach for ocular diseases. Method: 
Transversal, retrospective, single center study that analyzed medical records 
of patients from a social project on the prevention of blindness and amblyo-
pia, which aimed at: 1) Detect the main ocular disorders such as amblyopia, 
primary angle-closure suspect (PACS); glaucoma suspect (GS); predisposing 
retinal detachment lesions (PRDL); age-related macular degeneration (AMD), 
and diabetic retinopathy (DR); 2) Perform cataract diagnosis; 3) Provide guid-
ance and treatment for allergic conjunctivitis. 4) Prescribe glasses for children 
until 14 years of age. Participants were examined by a single specialist, holder 
of a post-doctoral degree in ophthalmology, with 36 years of experience and a 
sub-specialization in retina and vitreous. All data were analyzed in 2022. Re-
sults: The examiner diagnosed 42 cases of PACS, 21 of GS, 8 of PRDL, 14 of 
AMD, 3 of DR, 40 of cataract and 31 cases of allergic conjunctivitis. Thirty- 
three participants younger than 14 were prescribed glasses. Other pathologies 
included retinal detachment, papilledema, corneal ulcer, suspected conjunc-
tival squamous cell carcinoma, retinal vasculitis, strabismus, uveitis, bilateral 
papilla paleness and lacrimal duct obstruction. Out of the 297 cases examined, 
168 participants presented some type of alteration that could compromise 
their vision. Conclusion: The examiner’s experience and knowledge were de-
cisive factors for the quick diagnosis, advice, screening and/or treatment of 
several ocular diseases. The social project results reveal that the primary care 
and/or the screening performed by a specialist are likely to reduce blindness 
cases.  
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1. Introduction 

Access to specialized ophthalmic services has been observed in several countries, 
including in developed ones [1]. In Brazil, the situation is not different, despite 
the huge effort of associated specialized clinics within the National Health Sys-
tem (Sistema Único de Saúde, SUS), the only public health system that serves a 
population of over 190 million people, with 80% of them totally reliant on the 
system for any health care support [2], and on the several projects encouraged 
and sponsored by the Brazilian Council of Ophthalmology (CBO) and other 
philanthropic entities. One research commissioned by CBO revealed that one 
third of the Brazilian population has never been to an ophthalmology clinic and 
10% had an ophthalmic exam only once [3]. At the same time, the legislation, 
which demands SUS to schedule consultations with health professionals within 
15 days [4], does not guarantee fast specialized service [5]. When low-income 
patients present ophthalmic complaints, they seek the services of a Basic Health 
Unit (Unidade Básica de Saúde, UBS), which, in turn, refers the patients to an 
Ophthalmology Reference Center. An ophthalmic evaluation may take more 
than 6 months to happen [5]. It is important to point out that those who per-
form the screening at UBSs do not have enough knowledge or equipment to 
detect ocular pathologies. Consequently, many times the patients who present 
severe eye diseases need to wait several months for a specialized service and are 
likely to experience a worsening in their condition. 

To improve the ophthalmic service deficiencies, a blindness and amblyopia 
prevention project was carried out in a population under extreme poverty, with 
the objective to diagnose some of the main pathologies responsible for visual 
impairment [6] [7]. This project, to the extent possible, aimed to address both 
the primary and secondary prevention measures of these eye diseases. It is im-
portant to point out that the ultimate objective in the prevention of diseases is to 
avoid, or at least reduce, by means of appropriate interventions, the exposure of 
individuals and the community to known and avoidable “causes”, preventing 
thus the onset of the disease (primary prevention). The other objective is to fa-
vorably modify the disease development path by detecting and treating it at an 
early pre-clinical stage, reducing the risks for the development of a clinically ad-
vanced manifestation of the disease (secondary prevention) [8].  

Hence, this study aims to, from the medical records of the social project ana-
lyzed, propose a new screening approach of patients with ocular complaints, in 
which the screener is a specialist, who will appropriately perform the basic ex-
ams of ophthalmic propedeutics, such as anterior biomicroscopy, posterior bio-
microscopy, tonometry, gonioscopy and retinal mapping.  

2. Method 

This transversal, retrospective, single center study, approved by the Ethics Com-
mission of the Hospital Angelina Caron, Campina Grande do Sul/PR, under the 
number 5.950.170, analyzed 297 medical records of patients from a social project 
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on the prevention of blindness and amblyopia. This project, involving patients in 
social vulnerability conditions, aimed to: 1) Detect the main ocular disorders 
such as amblyopia; primary angle closure suspect (PACS); glaucoma suspect 
(GS), characterized by the optical disk presenting a suggestive aspect of glauco-
matous optic neuropathy or ≥21 mmHg intra-ocular pressure; predisposing re-
tinal detachment lesions (PRDL) that include lattice degeneration, holes and 
tears of the retina; age-related macular degeneration (AMD) with monocular 
central vision loss due to advanced AMD (geographical atrophy of the choroid, 
or macular disciform scar, or active choroidal neovascular membrane and/or 
choroidal soft drusen in the foveal region; and diabetic retinopathy (DR). 2) 
Perform cataract diagnosis (+++/IV or higher). 3) Provide guidance and treat-
ment for allergic conjunctivitis. 4) Detect refractive alterations and prescribe 
optical correction whenever necessary for children until 14 years of age. This 
project was not for profit and did not receive any financial aid from third par-
ties. The screener himself covered all the costs of the services provided. The par-
ticipants were referred by the Christian Institutions Dikaion, Pequeno Cotolen-
go and Pastoral da Saúde of Curitiba’s Archdiocese and were examined between 
March 2015 and December 2019. Pregnant patients and children younger than 3 
months of age were excluded from this project. 

2.1. Procedures 

Children between 3 months and 3 years of age underwent cycloplegia, sciascopy, 
and retinal mapping. Patients between 4 and 14 years of age underwent cyclop-
legia, refraction test, anterior biomicroscopy, posterior biomicroscopy and re-
tinal mapping. An oral survey was conducted with the underaged children’s 
guardians to verify whether the children presented low school performance 
and/or any ocular itching. Adolescents older than 14 also underwent anterior 
biomicroscopy, gonioscopy and tonometry. Those who did not present PACS 
underwent pupil dilation with mydriatics eyedrops, followed by posterior bio-
microscopy and retinal mapping. During the ophthalmic evaluation patients 
were asked whether they presented ocular itching and/or diabetes mellitus. The 
participants were examined by a specialist in Ophthalmology, holder of post- 
doctoral degrees, with 36 years of experience and a sub-specialization in retina 
and vitreous.  

Patients with PACS were prescribed pilocarpine 1% and referred to public 
health service centers (PHSC), specialized in ophthalmology, to undergo YAG 
laser peripheral iridectomy. Participants with glaucoma suspect, predisposing 
retinal detachment lesions and diabetic retinopathy were also referred to PHSCs, 
specialized in ophthalmology. Those with AMD received guidance, were pre-
scribed antioxidants, and referred to PHSCs, specialized in ophthalmology, for 
treatment and/or follow-up procedures. Patients who reported ocular itching 
received guidance, were prescribed lubricant and allergy eyedrops. Patients, with 
diseases not included among the project objectives, were also informed and re-
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ferred to PHSCs, specialized in ophthalmology, for the assessment of the identi-
fied pathology. Patients until 14 years of age were prescribed glasses, when ne-
cessary. Despite the several exams performed on each patient, the referrals and 
even the prescriptions of glasses and eye drops, the approach with each patient 
was extremely fast, with objective exams and little anamnesis. 

2.2. Statistical Analysis 

The age results were described by the statistical functions of mean, standard 
deviation, median, minimum, and maximum values. Categorical variables were 
described by absolute frequency and percentage. Data were entered in the Excel® 
spreadsheet and analyzed with IBM SPSS Statistics v.20.0 program. All data were 
analyzed in 2022. 

3. Results 

Table 1 shows gender and age range of the social project participants, whereas 
Table 2 presents mean age, standard deviation, median, minimum and maxi-
mum. The analysis of 297 medical records revealed: 7 cases (2.4%) of amblyopia 
in participants over 8 years of age; 42 cases (14.1%) of PACS; 21 cases (7.1%) of 
glaucoma suspect; 8 cases (2.7%) of predisposing retinal detachment lesions 
(PRDL); 14 cases (4.7%) of AMD; 3 cases (1.0%) of diabetic retinopathy (DR); 40 
cases (13.5%) of cataract; and 31 cases (10.4%) of allergic conjunctivitis. Figure 1 
shows these results. The other found pathologies included: retinal detachment 
(RD), papilledema, corneal ulcer, a suspected conjunctival squamous cell carci-
noma, retinal vasculitis, strabismus, uveitis, bilateral papillary paleness, and ob-
struction of the tear ducts (1 case each/0.3%). Of the 297 examined cases, 168 
participants (56.5%) presented some type of alteration which could lead to vision  
 
Table 1. Gender and age range of the social project participants. 

Variable Classification n % 

Gender 
Female 189 63.6% 

Male 108 36.4% 

Age (years) 

<14 67 22.6% 

14 to 19 34 11.4% 

20 to 29 18 6.1% 

30 to 39 25 8.4% 

40 to 49 45 15.2% 

50 to 59 48 16.2% 

60 to 69 37 12.5% 

70 to 79 12 4.0% 

≥80 11 3.7% 
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Figure 1. The main ocular alterations identified in the project participants. PACS, Pri-
mary angle-closure suspect; GS, Glaucoma suspect; AMD, Age-related macular degenera-
tion; PRDL, Predisposing retinal detachment lesions; DR, Diabetic retinopathy. 
 
Table 2. Mean age, standard deviation, median, minimum and maximum values. 

 n Mean Standard Deviation Median Minimum Maximum 

Age (years) 297 37.7 22.7 41 
0.7 

(8 months) 
91 

 
impairment. Among these alterations were: PACS, GS, PRDL, AMD, DR, cata-
ract, allergic conjunctivitis, retinal detachment, papilledema, corneal ulcer, most 
likely a conjunctival squamous cell carcinoma, retinal vasculitis, uveitis, and 
bilateral papillary paleness. Thirty-one patients younger than 14 (46.2%) were 
prescribed glasses.  

4. Discussion 

The result analysis of the 297 medical records of participants in a social project 
for the prevention of blindness and amblyopia served as the basis for a new 
screening approach to ocular diseases.  

The blindness and amblyopia prevention project lasted about 5 years and in-
cluded fortnightly services to as many people as possible. Despite the great pro-
motion [9], there was poor adherence on the part of the parents and population 
in general, the total number was lower than 300, revealing a lack of interest in 
the prevention of eye diseases. Unfortunately, prevention of diseases is still far 
from becoming a normal fact in most countries, as identified in a study that 
analyzed adherence to child screening exams [10], of extreme importance for the 
well-being of the children [11]. The findings of this project also corroborate 
those of other studies which claim that the lack of culture in general, the lack of 
information about the several diseases, poverty, the absence or small number of 
trained professionals and the scarce financial resources for public health are the 
main reasons that make the population neglect their own health or refrain from 
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assessing it in an appropriate way [10] [12] [13] [14] [15].  
In Ophthalmology, the complementary exams are of utmost importance for 

the diagnosis of pathologies and should be part of the any patient’s routine as-
sessment. In the present study, the gonioscopy exam revealed primary angle-closure 
suspect in 14.1% of the patients. This condition is associated with closed angle 
glaucoma [16]. According to estimates based on epidemiologic studies, closed 
angle glaucoma represents one third of all cases of primary glaucoma in the 
world. Despite being less prevalent, the number of blind people due to closed 
angle glaucoma is similar when compared with the number of blind people due 
to open angle glaucoma (3.9 vs. 4.5 million people) [17] [18] [19]. Consequently, 
the participants who presented primary angle-closure suspect were preventively 
prescribed pilocarpine 1% and were referred to a PHSC specialized in ophthal-
mology for YAG Laser peripheral iridectomy. 

A suggestive aspect of glaucomatous optic neuropathy and/or intra-ocular 
pressure ≥ 21 mmHg was diagnosed in 7% of the patients. An important fact to 
be mentioned is that, in 2013, in the global context, the prevalence of glaucoma 
was 3.54%, with 64.3 million people affected, and a projected number of 111.8 
million for 2040 [20] [21]. As a preventive measure, the glaucoma suspect pa-
tients were referred for complementary exams and treatment in a PHSC.  

The indirect binocular ophthalmoscopy, which assesses the retinal periphery, 
detected PRDL (lattice degeneration, holes, and tears of the retina) in 2.6% of the 
patients. Prevalence of these alterations may vary from 1.9% to 8.7% [22] [23] 
[24] and is associated with rhegmatogenous retinal detachment [25], an impor-
tant cause of blindness [26]. It is estimated that prevalence of rhegmatogenous 
retinal detachment is approximately 0.3% in the general population, reaching 5% 
in high myopia, 2% to 3% in aphakia, and even 10% when there is vitreous loss 
(a type of surgical complication) during cataract surgery [27]. With the objective 
of preventing RD, the patients with PRDL were referred to PHSCs specialized in 
ophthalmology for a preventive photocoagulation procedure [28].  

Regarding AMD, 4.7% of the participants, who presented monocular central 
vision loss due to the progression of the disease or those who presented choroid-
al soft drusen in the foveal region, were prescribed antioxidants and were re-
ferred to a PHSC specialized in ophthalmology for the control and treatment of 
age-related macular degeneration (AMD), known to be one of the main causes 
of irreversible vision loss in the elderly [29], with a prevalence estimated to in-
crease by 40% in 2040 [30]. 

Similarly, diabetic retinopathy, also known to be among the main causes of 
irreversible vision loss in the world, is considered the major cause of blindness 
among people between 16 and 64 years of age [31]. In the present study, 1.0% of 
the patients presented DR. As important as the treatment of diabetic retinopathy 
is the information to be provided to patients about the glycemic control, blood 
pressure, lipid profile and lifestyle for the overall survival and preservation of vi-
sion. Patients who presented diabetes, and mainly those diagnosed with diabetic 
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retinopathy, received additional information about the disease and were referred 
to the PHSCs for treatment and control.  

Unlike the visual loss due to glaucoma, retinal detachment, macular degenera-
tion and diabetic retinopathy, cataract is almost always a curable disease. How-
ever, this pathology is still one of the most common visual disorders in the world 
[6]. Studies reveal that of the 36 million blind people worldwide, cataract ac-
counts for the vision loss in 12 million [6]. In the present study, 13.5% of pa-
tients presented cataract, and were referred to public health service centers spe-
cialized in ophthalmology for phacoemulsification and intra-ocular lens implant. 

A large-scale population study in the United States, between 1988 and 1994, 
revealed that 40% of the population older than 17 presented ocular allergic 
symptoms and were diagnosed with allergic conjunctivitis [32]. In the present 
study, 10.4% of the patients fit this category. It is known that repetitive and pro-
longed eye rubbing is associated with the progression of keratoconus [33]. These 
patients with ocular itching were advised and treated for allergic conjunctivitis.  

Out of the patients younger than 14, 46.2% presented refractive errors and 
were prescribed glasses. They certainly did not present any risk of blindness and 
the improvement in their visual acuity must have positively influenced their 
school performance. On the other hand, the cases identified as amblyopia were 
not subject to treatment. Patients with other eye diseases, not included in the 
project objectives, were also informed, and referred to PHSCs specialized in 
ophthalmology. 

Unlike the proposal of this social project, some authors oppose prevention 
and consider that preventive activities may: offer benefit to an individual in de-
triment of the group; be of an unequal value for all; mistakenly take priority over 
treatment; divert the health-related resources for those most in need and in-
crease the risk of iatrogenic damage in healthy people [34] [35]. Other studies 
suggest that the increase in the demands of the health systems for the adoption 
of preventive and therapeutic clinical interventions may be disconnected from 
the narratives of the patients’ illnesses (in the cases of prevention), consuming a 
significant amount of time of the health professionals [36] [37]. Additionally, 
several adopted preventive measures lack high standards of quality scientific 
evidence, with a potential to cause damage to both the health systems (due to the 
inappropriate use of public resources) as well as to the population’s health [34]. 

The present study aimed to approach the diagnosis of the main eye diseases 
that can potentially induce blindness or reduce vision, which contribute to a loss 
in the people’s life quality and represent a substantial increase in the public ex-
penses to meet the needs of a visually impaired patient. It was a volunteer-driven 
project, had no financial purpose and served a low-income population. Addi-
tionally, the project included the treatment or the instructions and paths to re-
ceive treatment. The exams performed are part of the basic ophthalmic semiol-
ogy that provides scientific support for the diagnosis of a large number of eye 
diseases, mainly those that formed the object of this study. Consequently, expen-
sive and/or sophisticated equipment was not used. 
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The number of the eye alterations found, which have the potential to induce 
blindness or represent an important vision limitation, was significant, and the 
results obtained inspired the authors to suggest a new screening approach to 
treat patients with ocular complaints. In the present study, the specialist per-
formed the pre-screening, and then referred the patients to a screening process, 
so they would further be referred to a health service center specialized in oph-
thalmology. The objective is for the pre-screening to be performed by a lay per-
son. Provided there is some ocular complaint, the patients are then immediately 
referred to a screener, specialized in ophthalmology, who would perform the 
primary ophthalmic exams: anterior biomicroscopy, posterior biomicroscopy, 
tonometry, gonioscopy and retinal mapping. Hence, this proposal shall not be 
viewed as an excessively demanding and costly approach, but as a basic and ne-
cessary ophthalmic assessment, which provides no ophthalmological and clinical 
risks. 

Regarding infrastructure, these exams may be performed at UBSs, only re-
quiring a small room with the necessary equipment for the ophthalmic assess-
ment, such as a chair, a slit lamp and an indirect ophthalmoscope. The applana-
tion tonometer, the Goldmann- and/or Zeiss-type lenses practically do not take 
up much space, but it might imply the hiring of a specialist to carry out the pri-
mary service. A fundamental step to evaluate the implementation of this screen-
ing approach would be to assess the economic impact of this screening approach 
for the public health system. This goal is beyond the scope of our study. We 
showed the potential of an approach to detect predisposing conditions or dis-
eases at their early stages. With the adequate treatment, many diseases that could 
achieve advanced stages would be interrupted or delayed. For example, an early 
case diabetic retinopathy treated with retinal photocoagulation and adequate 
guidance may never need any complex and costly surgery as they could without 
any preventive approach. Furthermore, the presence of a senior ophthalmologist 
as screener is very likely to increase diagnostic precision, which may cause a 
cascade of benefits not only for vision health but also from the financial stand-
point. Therefore, we also estimate there could be reduction of costs allocated to 
provide basic care for visually impaired individuals. 

Limitations of this study include the fact that the data are from one hospital in 
Brazil, and that the age structure of the analyzed population varied, resulting in a 
smaller number of people in one age group.  

Our project results revealed an important demand to see and treat low-income 
people affected by relevant eye alterations. The prevention and/or treatment of 
these alterations, besides preserving the people’s vision health and life quality, 
may also reduce public health costs. 

5. Conclusion 

The examiner’s experience and knowledge were decisive factors for the quick 
diagnosis, advice, screening and/or treatment of several ocular diseases. The ob-
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tained social project results reveal that the primary care and/or the screening 
performed by specialists may represent an impactful decrease in the cases of 
blindness.  
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