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Abstract

Purpose: The aim of this study was to characterize the quality of primary care referrals of patients

to ophthalmology at the Virgen Macarena Hospital in Seville. This will enable us to optimize ophthal-

mologic resources and to evaluate the role of the optometrist in improving referrals.

Methods: We performed a retrospective cross-sectional review of 220 ophthalmology consulta-

tions referred from primary care to the hospital from March to May 2022.

The following data were extracted: age, sex, reason for consultation, diagnosis, priority level,

whether it was an initial consultation or a follow-up visit, whether there was a secondary referral

and whether the referral was appropriate. Excel (version 2312) was used for the data analysis.

Results: The age range of the patients was from 3 years to 91 years. The patients were 41.8 %

male and 58.2 % female. The conditions found were grouped as follows: cataracts (27.27 %),

refractive errors (20.9 %), anterior segment disease (18.8 %), posterior segment disease

(14.07 %), normal examination (18.63 %) and others (0.9 %). The most common reason for consul-

tation was blurred vision or loss of vision (43.63 %). In total, 41.36 % of the consultations were
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considered inappropriate. The age group requiring the highest number of consultations was over

65 years (38.64 %).

Conclusions: With 41.36 percent of referrals deemed unnecessary, it is clear that referrals can

be improved. This would reduce strain on the ophthalmology service and improve patient care.

The importance of the optometrist in primary care is demonstrated by the fact that 20.9 % of the

diagnoses were refractive errors.

© 2024 Spanish General Council of Optometry. Published by Elsevier España, S.L.U. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nc-nd/4.0/).

Introduction

Spain’s population is aging. According to data from the Span-
ish Ministry of Health, life expectancy at birth in Spain in
2021 was 83.2 years: 80.3 in men and 86.1 in women1 As a
result, access to specialist consultations could be increas-
ingly delayed, due to the increased demand and the reduced
number of specialists available in the public health system.
According to the Spanish Ministry of Health website, oph-
thalmology is one of the specialties with the highest number
of consultations both in specialized centers and hospitals.2

It is therefore essential to study the efficiency of the
healthcare resources available and to explore ways of improv-
ing specialized care. Spain has an advanced, world-class public
health system, but even so it will not be able to meet the
demands of future healthcare needs.3 The National Health Sys-
tem is decentralized to the autonomous communities, each of
which is responsible for organizing its regional health system.
The healthcare system in the Autonomous Community of Anda-
lusia is divided into primary care and hospital care. Primary
care is organized territorially in primary care districts. Each
district is organized into basic health zones. These are the ter-
ritorial units of care. Each zone has one or more primary care
centers. There are three types of primary care centers: health
centers, local clinics and auxiliary clinics. The second level,
hospital care, treats patients requiring specialized care. This
comprises outpatient clinics in hospitals and peripheral cen-
ters. The Andalusian Health Service has 5 regional hospitals,
10 specialty hospitals, 19 community hospitals and 16 high res-
olution hospitals.4

This study was carried out at the Virgen Macarena Univer-
sity Hospital (VMUH) in Seville. This hospital is divided into
36 clinical management units. The VMUH ophthalmology
clinical management unit has 40 specialist physicians and 8
residents. as well as nurses, assistants and administrative
staff and is equipped with the latest ophthalmology technol-
ogy. In 2017, the unit performed 64,434 ophthalmological
consultations and 5914 surgical interventions.5 In 2023, the
number of consultations exceeded 92,000, of which approxi-
mately 20,000 came from Primary Care.

Few studies have evaluated the cooperation between pri-
mary care and ophthalmology.6 Through this study we con-
ducted a descriptive analysis of the referrals from primary
care centers to the ophthalmology service of VMUH in the
Seville catchment area and an assessment of the quality of
these referrals.

Understanding, evaluating and classifying these consulta-
tions will allow us to optimize the resources of the ophthal-
mology service, as well as to design new strategies for
patient care in both primary and specialized care. Knowing

which are the most common conditions will make it possible
to more efficiently allocate the material and human resour-
ces available for ophthalmologic care. This will also improve
training of personnel, investment in diagnostic and surgical
equipment and the incorporation of treatments based on
increased demand. In addition, since optician-optometrists
are not currently part of the Andalusian public health sys-
tem, their inclusion could be considered.

Methodology

Patients and methods

A retrospective cross-sectional review of 220 consultation
reports was carried out for patients referred from primary
care medical centers to the VMUH, a first-level hospital, in
Seville, Spain, from March 17, 2022 to May 1, 2022. A simple
random sample of patients from all the ophthalmology visits
was used as representative of all the ophthalmologists in the
service. A total of 2192 ophthalmology consultations were per-
formed during the study period. With a 95 % confidence level,
the selected sample size of 220 patients would give a possible
error of 0.062 in the estimation of the proportion of referrals
deemed inappropriate by the ophthalmologist. No patients
were selected on the basis of sex. The sex of the patients was
recorded only in order to disaggregate the results. The study
authors did not review the consultation records, nor did they
have contact with the patients or with those responsible for
data collection. Data collection was performed by a licensed
ophthalmologist and was anonymous to protect patient pri-
vacy. A numerical code was assigned to each patient to ensure
that the investigators had no access to the personal data from
each consultation. The study complied with the Spanish Data
Protection Act and the Declaration of Helsinki. Data were
stored in an Excel sheet for later analysis. The authors have no
personal or financial interests to declare.

The referring ophthalmologist reviewed the medical
records and classified the diagnoses into the following catego-
ries: cataracts, refractive error, normal examination, anterior
segment diseases, posterior segment diseases and others. Cat-
aracts and refractive error were not grouped due to the high
percentage of incidence compared to the rest of the diagno-
ses. The rest of the diagnoses were very varied and few in
number, so they were grouped into anterior segment diseases,
posterior segment diseases and others, the latter group includ-
ing cluster headache and post-surgical visual impairment.

The following variables were also collected: age, sex,
reason for consultation, whether there was a referral to
another specialized ophthalmology unit, whether there was
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a need for prioritization over other patients, and whether
the referral was appropriate. An appropriate referral was
understood as the correct referral of a patient from primary
care to the specialized ophthalmology service, provided
that the referral criteria were met.

Patient age was categorized into age groups for greater
significance. From 0 to 14 years, as pediatric patients; 15 to
40 years, a more stable age range in refractions and with
less incidence of disease; 41 to 65, as the beginning of pres-
byopia7 and 66 to 100 years, when diseases such as cata-
racts, glaucoma and age-related macular degeneration
(AMD) become more prominent.8-11 Sex was classified as
male or female.12 For the variable reason for consultation,
we recorded the patient’s complaint as reported by the pri-
mary care physician.

To assess the relevance and appropriateness of the refer-
rals, and in the absence of guidelines or reference criteria in
Spain, we used the criteria of the Royal Brisbane & Women’s
Hospital13 and the University Hospital of Wales.14 Two oph-
thalmologists independently evaluated each case and quali-
fied it as appropriate or inappropriate, and assessed the
priority level at referral, indicating whether it was correct.
In the event of disagreement, the cases were discussed by
both ophthalmologists and a third evaluator.

Statistical analysis

Data analysis was carried out using Excel (version 2312). The
main variables are represented by frequency tables and
graphs. The Chi-square test was used to compare the cate-
gorical values of the diagnosed disease and whether or not
the consultation was appropriate, as well as whether or not
the patient was referred for a specialized ophthalmology
consultation. It was also used to determine the possible rela-
tionship between the diagnosed disease and the age and sex
of the patient. The test was considered significant for a p-
value < 0.05.

Results

Of the total number of patients studied, 92 were male
(41.8 %) and 128 were female (58.2 %). The percentage of
patients in each of the four age groups was 0 to 14 years
(18.63 %), 15 to 40 years (11.63 %), 41 to 65 years (31.36 %)
and 66 to 100 years (39.54 %).

The reasons for which patients sought medical attention
and were referred to the ophthalmology service were
grouped according to the part of the eye affected: blurred

vision or loss of vision (43.64 %), anterior segment (20.91 %),
posterior segment

(10.91 %), refractive error (8.62 %), follow-up with no
symptoms (11.81 %) and others (4.09 %). The main complaint
was blurred vision or loss of vision.

The percentages of each group of conditions were calcu-
lated according to sex and age.

Table 1 shows the percentage of each diagnosis group.
The first column shows the percentage of the total sample in
each group. The following columns show the percentage of
the total for each diagnosis according to sex and age. The
most frequent disease in the referrals was cataracts with
27.3 %. This was more common in females than in males and
in the age group 66 years and older. Refractive error refer-
rals were the second most frequent category. There were no
differences between sexes, and more patients were referred
for this reason in the age range 0�14 years. Normal exami-
nation accounted for 18.6 % of the total sample and was
more common in females and in the age group 0�14 years.
Anterior segment diseases were more common in females
and in the age groups 41�65 and 66�100 years. Posterior
segment diseases, similar to those of the anterior segment,
were more common in the female population and in the
41�65 and 65�100 age groups. There were no cases in those
under 40 years of age.

Fig. 2 illustrates the percentages of each diagnosis cate-
gory in the total sample, by sex and by age group.

The number of patients who should have been prioritized by
the primary care physician to ophthalmology services due to
the severity of their ocular condition was also recorded. It was
found that 9.09 % of the patients who were referred should
have been prioritized versus 90.9 % who should not have been.
These patients should have been seen before the rest.

According to the criteria used by the referral ophthalmol-
ogist, 41.4 % of all referrals were inappropriate while 58.6 %
were appropriate. Clearly, there is considerable room for
improvement in ophthalmologic referrals. A comprehensive
study of the subject is warranted.

Fig. 3 illustrates the percentages of appropriate and inap-
propriate consultations in the total sample and in each sex
and age group. The same proportion of appropriate and
inappropriate referrals is observed both in the total sample
and in the categories sex (p-value = 0.899) and age (p-
value = 0.145), except in the 15�40 and 65�100 age groups
although the contrast is not significant. We can conclude
that age and sex do not influence the appropriateness of the
consultation.

Table 2 shows for each group of conditions whether the
consultation was appropriate or not. The criteria followed

Table 1 Grouped diagnoses. Total sample, by sex and by age. (%).

DIAGNOSIS (%)

TOTAL MALE FEMALE 0�14 15�40 41�65 66�100

CATARACTS 27.3 10 17.3 0 0 7.3 20

REFRACTIVE ERROR 20.9 10.45 10.45 10.45 3.63 4.1 2.72

NORMAL EXAMINATION 18.6 7.73 10.9 7.3 2.72 5.45 3.18

ANTERIOR SEGMENT 18.2 7.73 10.45 0.9 3.2 7.3 6.81

POSTERIOR SEGMENT 14.1 5 9.1 0 1.81 5.45 6.81

OTHERS 0.9 0.9 0 0 0 0.45 0.45
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by the referral ophthalmologist indicate whether the patient
should have remained in primary care or, conversely, should
have been referred to the ophthalmology department. We
observed a dependence between the percentage of consul-
tations that were considered to be appropriate or not and
the disease (p-value < 0.001), with a higher percentage of
consultations considered inappropriate in normal examina-
tion and in refractive error.

Table 3 shows for each group of conditions the percentage
of patients who were referred to a specialized ophthalmol-
ogy unit for treatment, termed secondary referral. The oph-
thalmology service is divided into specialized units. The
general ophthalmologist either resolves the consultation at
the first visit or refers the patient to a specialized ophthal-
mology unit for medical or surgical treatment of the disease.
An association was found between the percentage of

Fig. 1 Reasons for consultation by groups (%).

Fig. 2 Ophthalmologic diagnoses by groups.
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consultations that were not referred and those that were
referred to a different unit and the disease. (p-value <
0.001), with a higher percentage of consultations referred
to another unit in the posterior segment category. Patholo-
gies of the posterior ocular pole are, in general, more seri-
ous, requiring more specific complementary tests and
follow-up by a retina specialist. Hence, it is the diagnostic
category that produces the most secondary referrals.

Fig. 4 shows for each group of conditions whether the
consultation was appropriate or inappropriate and whether
the problem was resolved in the first consultation or
whether the patient was referred to another unit. The rela-
tionship between the number of consultations and secondary
referrals can be seen in all the categories except in the ante-
rior segment, where there is a greater disparity. This gives us
an idea of the degree of accuracy of the primary care physi-
cian’s criteria and which group of diseases should be tar-
geted to improve referrals.

Discussion

Statistical data on referrals from primary care for diagnosed
diseases, the reasons for consultation or the efficacy of refer-
rals are scarce. The purpose of this study was to show the
importance of obtaining these data. The Health Observatory
in Asturias published a report in 2012 on primary care refer-
rals, which revealed that ophthalmology was the most

requested specialty. In this report, diagnoses related to visual
acuity account for 50 % of referrals. This report provides data
that mixes disease diagnoses with reasons for consultation
and is therefore not fully comparable to our study.15

This study shows that, at least in our setting, many pri-
mary care referrals are inaccurate and others are unneces-
sary. Nevertheless, the sample should be expanded to
improve the results. Having good statistics on referrals and
diagnoses would improve the efficiency of ophthalmology
service resources. Knowing which conditions are most fre-
quently diagnosed would help to optimize personnel, their
training, the necessary diagnostic equipment and invest-
ments, and the management of operating rooms and beds.

Ophthalmology specialty care is overcrowded due to exces-
sive referrals from primary care. This may be due to the diffi-
culty of the eye examination, lack of knowledge and
measurement equipment. Primary care physicians do not have
the necessary diagnostic equipment to diagnose eye diseases.
Collaboration with an optometrist could be key in such a mis-
sion and unnecessary referrals could be better filtered. As
indicated in Table 1, refractive errors accounted for 20.9 % of
the cases in the sample studied. Additionally, as shown in
Table 3, 51.1 % were consultations considered inappropriate
by the referral ophthalmologist. In Spain, according to Law
44/2003, of November 21, 2003, on the Regulation of Health
Professions, opticians-optometrists carry out activities related

Fig. 3 Appropriateness of the consultation in the total sample and disaggregated by sex and age.

Table 3 Referral to a specialized ophthalmology unit.

DISEASE NO REFERRAL

TO ANOTHER

UNIT

REFERRAL

TO ANOTHER

UNIT

CATARACTS 83.30 % 16.70 %

REFRACTIVE ERROR 87.00 % 13.00 %

ANTERIOR SEGMENT

TOTAL

57.50 % 42.50 %

POSTERIOR SEGMENT

TOTAL

25.80 % 74.20 %

NORMAL EXAMINATION 97.60 % 2.40 %

OTHERS 50.00 % 50.00 %

Table 2 Appropriateness of the consultation.

DISEASE INAPPROPRIATE APPROPRIATE

CATARACTS 8 (13.3 %) 52 (86.7 %)

REFRACTIVE ERROR 23 (51.10 %) 22 (48.90 %)

ANTERIOR SEGMENT

TOTAL

17 (42.50 %) 23 (57.50 %)

POSTERIOR SEGMENT

TOTAL

5 (16.13 %) 26 (83.87 %)

NORMAL EXAMINATION 36 (87.80 %) 5 (12.19 %)

OTHERS 1 (50.00 %) 1 (50.00 %)
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to the detection of refractive errors of the eye, by means of
instrumental measurements, the use of re-education, preven-
tion and visual hygiene techniques, and the adaptation, verifi-
cation and control of optical aids. Accordingly, opticians-
optometrists are qualified professionals who can benefit the
public system in this task. Training primary care physicians in
anterior segment diseases would also reduce the number of
referrals. The equipment needed for this examination is not
very sophisticated or expensive. The optician-optometrist is
trained in the use of equipment such as the slit lamp that can
help the primary care physician to detect and filter these
anterior segment diseases.

Alabbasi et al.16 analyzed urgent ophthalmologic refer-
rals to a reference hospital and concluded that most cases
could be referred to outpatient care and treated by primary
care physicians. This would improve the management of
ophthalmologic emergencies.

We found several similar studies. However, they all focus
on ophthalmologic emergencies. Domínguez-Serrano et al.17

studied ophthalmologic emergency visits in two tertiary hos-
pitals in 2014 and 2015, in which 73.42 % of the visits were
classified as non-urgent. The most frequent conditions were
conjunctivitis (17.28 %), keratitis (15.31 %) and posterior vit-
reous detachment (5.37 %). The study by Schlenker et al.18

compared ophthalmologic referrals to the emergency
department before and after the pandemic. The most diag-
nosed diseases were classified differently: anterior segment
(44 %), posterior segment (23 %), neuro-ophthalmology
(11 %), normal examination (8 %), oculoplasty/orbit (7 %),
uveitis (5 %) and glaucoma (2 %). They do not specify which
diseases are grouped in each category and, since they are
emergency cases, the results cannot be extrapolated to
those of our study.

Docherty et al.19 also studied emergency referrals and
concluded that the most frequent diagnoses were posterior
vitreous detachment (12.2 %), corneal abrasion (7.4 %) and
retinal detachment (5.3 %). Alangh et al.20 determined that
the five highest volume emergency diagnoses in descending
order were posterior vitreous detachment/vitreous synere-
sis, corneal abrasion, keratitis, anterior uveitis and retinal
tear/detachment.

In their 2019 study, Olthof et al.21 concluded that conti-
nuity of care for patients in primary care decreases referral
rates. They stress that improvements in primary care reduce
referrals. This reaffirms the idea that improving primary
care conditions by collaborating with optometrists, or by
providing training and equipment to physicians, can reduce
referrals and improve their quality.

As a limitation of the study, it should be noted that given
the high number of referrals received by the Ophthalmology
Service of the Hospital Virgen Macarena, it would be of
interest to further expand the sample.

Conclusions

The sex of the patients was not a determining factor in the
number of ophthalmology consultations, as it only varied by
10.45 % between the sexes, with the female population hav-
ing the highest number of visits. The age group with the
highest number of consultations was the over 65 years age
group (38.64 %), followed by those between 40 and 65 years
(31.36 %). The third most important age group was
0�14 years (18.98 %), with the highest number of referrals
for refractive errors. The age group 15 to 40 years had the
lowest number of visits (11.36 %). Furthermore, we can

Fig. 4 Relationship between the appropriateness of the primary care consultation and the secondary referral to a specialized oph-

thalmology unit in each diagnosis category.
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conclude that age and sex do not influence the appropriate-
ness or inappropriateness of the consultation (see Fig. 3).

The most common diagnoses in the referrals were cata-
racts, followed by refractive error and normal examination
(see Table 1).

We examined the appropriateness of ophthalmology con-
sultation or referral to an ophthalmologist in each group of
diseases. Our referral ophthalmologists determined whether
the referral of patients from the primary care physician to
the ophthalmology consultation was appropriate or inappro-
priate. Of the total cases reviewed, 41.36 % of the consulta-
tions were inappropriate according to the reference
ophthalmologists. These cases should have been resolved in
primary care.

Regarding the referrals for anterior segment diseases,
42.5 % were inappropriate (see Table 3). Examples include
dry eye, blepharitis, stye and pinguecula. Of the posterior
segment cases, 25.8 % were resolved in the first ophthalmo-
logic consultation and 74.2 % required referral to a special-
ized unit (see Fig. 4). Anterior segment diseases should be
better prioritized and primary care physicians could diag-
nose and treat more patients.

For refractive error referrals, only those of patients youn-
ger than 13 years of age were considered appropriate. Only
13 % of these cases were referred to another specialized unit
and 87 % were resolved in the first consultation (see Fig. 4).
At this point, collaboration with optometrists becomes more
important as many referrals could be avoided. Opticians and
optometrists are qualified professionals who can be of bene-
fit to the public system in this role. In addition, they are
trained in the use of diagnostic equipment that can assist
the primary care physician in making certain diagnoses. This
collaboration could prove important in the filtering of nor-
mal examinations, anterior segment diseases and incipient
cataracts.

Another strategy would be to establish teleophthalmol-
ogy systems with optometrists between primary care centers
and specialized care centers. These systems are being suc-
cessfully implemented in countries such as Australia, Den-
mark, Scotland and England.22-28

Concerning the cases of cataracts, only 13.3 % were inap-
propriate and only 16.7 % were not referred for surgery (see
Fig. 4). Most cases came from primary care sufficiently
advanced to undergo surgery. There appears to be good fil-
tering in primary care.

Among the cases of patients with posterior segment dis-
eases, we detected very few cases of AMD coming from pri-
mary care (2.72 % of the total sample). Of these, 100 % were
referred to a specialized ophthalmology unit. This is a small
number for the average age of the population, as Klein et al.
reported that the prevalence of AMD is 9.8 percent in individu-
als over the age of 65.29 Very few cases of glaucoma were
referred (1.26 %), a figure lower than the prevalence of the dis-
ease, which, according to Jonas et al. Tham et al. is approxi-
mately 3.5 % in people over 40 years of age.30-31 Regarding
diabetic retinopathy, very few cases come from primary care.
In Andalusia a telemedicine system is in place for the monitor-
ing of diabetic patients by endocrinology specialists.

The number of new cases of posterior segment diseases is
low, but these patients require many follow-up visits, such
as for glaucoma, diabetic retinopathy and AMD. Referrals
were appropriate in most cases.

The most common reason for consultation was blurred
vision or loss of vision, comprising 43.63 % of the cases (see
Fig. 1), followed by requests for refraction, strabismus test-
ing and routine check-ups in the absence of symptoms,
accounting for 62.25 % of the referrals from primary care.

It is also striking that anterior segment-related reasons
represented 20.90 % of the visits, and that in 42.50 % of the
anterior segment diseases diagnosed, referrals were inap-
propriate (see Table 3). Many anterior segment conditions
are easily diagnosed because they are located in the most
external and visible part of the eye and have characteristic
symptoms. In addition, only basic ophthalmologic equipment
is needed to diagnose many of them.

A total of 9.09 % of referrals should have been prioritized
over the rest, shortening the normal time frame for care.
These patients were not seen quickly enough according to
their condition. Improvements are needed in primary care
to identify the most urgent conditions.

Conflicts of interest

The authors have no conflicts of interest to declare.

Funding

Financed by RD21/0002/0011; financed by the Carlos III
Health Institute from the Next Generation EU Funds, which
finance the actions of the recovery and resilience mecha-
nism (MRR) integrated in the PRTR.

Acknowledgment

Thanks to the Carlos III Health Institute for its invaluable collab-
oration. The authors are also grateful to the Editor and the two
referees for constructive comments and helpful suggestions.

References

1. Alfaro M. Esperanza de Vida en Espa~na, 2021. Madrid: Ministerio

de Sanidad. Centro de Publicaciones; 2023.. [cited 2024 jan 10]
Available from: https://www.sanidad.gob.es/estadEstudios/esta-

disticas/inforRecopilaciones/ESPERANZAS_DE_VIDA_2021.pdf.

2. Ministerio de Sanidad � Portal Estadístico. Espa~na: �Area de

Inteligencia de Gesti�on; 2022.. [cited 2024 Jan 15]. Available
from: https://pestadistico.inteligenciadegestion.sanidad.gob.

es/publicoSNS/C/siae/siae/hospitales/actividad-asistencial/

actividad-en-consultas.
3. Mastropasqua L, D’aloisio R, Mastrocola A, et al. Epidemiologi-

cal surveillance of eye disease and people awareness in the

abruzzo region, Italy. Medicina. 2021;57:978. https://doi.org/

10.3390/medicina57090978.
4. Servicio Andaluz de Salud - Junta de Andalucía. 2023 [cited 2024

Jan 16]. Available from: https://www.sspa.juntadeandalucia.es/

servicioandaluzdesalud/el-sas/el-servicio-andaluz-de-salud.

5. Hospital Virgen Macarena- Oftalmología Sevilla: 2017 [cited
2024 Jan 16]. Available from: http://hospitalmacarena.es/docu

mentos/memoria/inicio-3/unidades/527-oftalmologiam.html.

6. Holley CD, Lee PP. Primary care provider views of the current
referral-to-eye-care process: focus group results. Invest

7

Journal of Optometry 17 (2024) 100521

https://www.sanidad.gob.es/estadEstudios/estadisticas/inforRecopilaciones/ESPERANZAS_DE_VIDA_2021.pdf
https://www.sanidad.gob.es/estadEstudios/estadisticas/inforRecopilaciones/ESPERANZAS_DE_VIDA_2021.pdf
https://pestadistico.inteligenciadegestion.sanidad.gob.es/publicoSNS/C/siae/siae/hospitales/actividad-asistencial/actividad-en-consultas
https://pestadistico.inteligenciadegestion.sanidad.gob.es/publicoSNS/C/siae/siae/hospitales/actividad-asistencial/actividad-en-consultas
https://pestadistico.inteligenciadegestion.sanidad.gob.es/publicoSNS/C/siae/siae/hospitales/actividad-asistencial/actividad-en-consultas
https://doi.org/10.3390/medicina57090978
https://doi.org/10.3390/medicina57090978
https://www.sspa.juntadeandalucia.es/servicioandaluzdesalud/el-sas/el-servicio-andaluz-de-salud
https://www.sspa.juntadeandalucia.es/servicioandaluzdesalud/el-sas/el-servicio-andaluz-de-salud
http://hospitalmacarena.es/documentos/memoria/inicio-3/unidades/527-oftalmologiam.html
http://hospitalmacarena.es/documentos/memoria/inicio-3/unidades/527-oftalmologiam.html


Ophthalmol Vis Sci. 2010;51:1866�1872. https://doi.org/

10.1167/iovs.09-4512.
7. Carnevali T, Southaphanh P. A retrospective study on presbyopia

onset and progression in a Hispanic population. Optometry - J

Am Optometr Assoc. 2005;76:34�46. https://doi.org/10.1016/
s1529-1839(05)70253-0.

8. Schuster AK, Erb C, Hoffmann EM, Dietlein T, Pfeiffer N. The diag-

nosis and treatment of glaucoma. Dtsch Arztebl Int.

2020;117:225�234. https://doi.org/10.3238/arztebl.2020.0225.
9. Gheorghe A, Mahdi L, Musat O. Age-related macular degenera-

tion. Rom J Ophthalmol. 2015;59(2):74�77. http://www.ncbi.

nlm.nih.gov/pmc/articles/pmc5712933/.

10. Hugosson M, Ekstr€om C. Prevalence and risk factors for age-
related cataract in Sweden. Ups J Med Sci. 2020;125:311�315.

https://doi.org/10.1080/03009734.2020.1802375.

11. Lee CM, Afshari NA. The global state of cataract blindness. Curr

Opin Ophthalmol. 2017;28:98�103. https://doi.org/10.1097/
icu.0000000000000340.

12. Juster RP, Lupien S. What a Difference Sex and Gender Make.

Canadian Institutes of Health Research; 2012. https://doi.org/
10.57088/978-3-7329-9226-3_4.

13. Ophthalmology - Metro North Health. Herston [cited 2024 Jan

15]. Available from: https://metronorth.health.qld.gov.au/spe

cialist_service/refer-your-patient/ophthalmology.
14. Optometry Wales Library. Wales [cited 2024 Jan 15]. Available

from: https://www.optometrywales.org.uk/library.

15. Caicoya M. Interconsultas Atenci�on Primaria Salud. Observa-

torio de salud de Asturias; 2012.. [cited 2024 Jun 19]. Available
from: https://obsaludasturias.com/obsa/wp-content/uploads/

Interconsultas-APS.pdf.

16. Alabbasi OM, Al-Barry M, Albasri RF, et al. Patterns of ophthal-
mic emergencies presenting to a referral hospital in Medina

City, Saudi Arabia. Saudi J Ophthalmol. 2017;31:243�246.

https://doi.org/10.1016/j.sjopt.2016.03.001.

17. Domínguez-Serrano FB, Molina-Solana P, Infante-Cossío M, Sala-
Turrens J, Seva-Silva N, Rodríguez-de-la-R�ua-Franch E. Ophthal-

mological emergencies. An epidemiological study: are resources

been used properly? Arch Soc Esp Oftalmol. 2019;94:211�217.

https://doi.org/10.1016/j.oftal.2019.01.007.
18. Schlenker A, Tadrous C, Ching G, et al. Retrospective analysis of

ophthalmology referrals during the COVID-19 pandemic compared

to prepandemic. Canadian J Ophthalmol. 2021;56:217�222.

https://doi.org/10.1016/j.jcjo.2021.02.034.
19. Docherty G, Hwang J, Yang M, et al. Prospective analysis of

emergency ophthalmic referrals in a Canadian tertiary teaching

hospital. Canadian J Ophthalmol. 2018;53:497�502. https://
doi.org/10.1016/j.jcjo.2018.01.008.

20. Alangh M, Chaudhary V, McLaughlin C, Chan B, Mullen SJ, Bar-

bosa J. Ophthalmic referrals from emergency wards - a study of
cases referred for urgent eye care (The R.E.S.C.U.E Study).

Canadian J Ophthalmol. 2016;51:174�179. https://doi.org/

10.1016/j.jcjo.2016.01.004.
21. Olthof M, Groenhof F, Berger MY. Continuity of care and referral

rate: challenges for the future of health care. Fam Pract.

2018;36:162�165. https://doi.org/10.1093/fampra/cmy048.

22. Annoh R, Patel S, Beck D, Ellis H, Dhillon B, Sanders R. Digital
ophthalmology in Scotland: benefits to patient care and educa-

tion. Clin Ophthalmol. 2019;13:277�286. https://doi.org/

10.2147/opth.s185186.

23. Shah R, Edgar DF, Khatoon A, et al. Referrals from community
optometrists to the hospital eye service in Scotland and Eng-

land. Eye. 2022;36:1754�1760. https://doi.org/10.1038/

s41433-021-01728-2.

24. O’Day R, Smith C, Muir J, Turner A. Optometric use of a teleoph-
thalmology service in rural Western Australia: comparison of

two prospective audits. Clin Exp Optom. 2016;99:163�167.

https://doi.org/10.1111/cxo.12334.
25. Madden AC, Simmons D, McCarty CA, Khan MA, Taylor HR. Eye

health in rural Australia. Clin Exp Ophthalmol. 2002;30:316�321.

https://doi.org/10.1046/j.1442-9071.2002.00549.x.

26. Muttuvelu DV, Buchholt H, Nygaard M, Rasmussen MLR, Sim D. Dan-
ish teleophthalmology platform reduces optometry referrals into

the national eye care system. BMJ Open Ophthalmol. 2021;6:

e000671. https://doi.org/10.1136/bmjophth-2020-000671.

27. Bartnik SE, Copeland SP, Aicken AJ, Turner AW. Optometry-facil-
itated teleophthalmology: an audit of the first year in Western

Australia. Clin Exp Optom. 2018;101:700�703. https://doi.

org/10.1111/cxo.12658.
28. Kern C, Fu DJ, Kortuem K, et al. Implementation of a cloud-based

referral platform in ophthalmology: making telemedicine services

a reality in eye care. Br J Ophthalmol. 2020;104:312�317.

https://doi.org/10.1136/bjophthalmol-2019-314161.
29. Klein R, Cruickshanks KJ, Nash SD, et al. The prevalence of age-

relatedmacular degeneration and associated risk factors: the Bea-

ver Dam Offspring Study. Arch Ophthalmol. 2010;128:750�758.

https://doi.org/10.1001/archophthalmol.2010.92.
30. Jonas JB, Aung T, Bourne RR, Bron AM, Ritch R, Panda-Jonas S.

Glaucoma. Lancet. 2017;390:2183�2193. https://doi.org/

10.1016/s0140-6736(17)31469-1.

31. Tham YC, Li X, Wong TY, Quigley HA, Aung T, Cheng CY. Global
prevalence of glaucoma and projections of glaucoma burden

through 2040: a systematic review and meta-analysis. Ophthal-

mology. 2014;121:2081�2090. https://doi.org/10.1016/j.oph-
tha.2014.05.013.

8

R. Carrasco Solís, M.R. Rodríguez Gri~nolo, B. Ponte Z�u~niga et al.

https://doi.org/10.1167/iovs.09-4512
https://doi.org/10.1167/iovs.09-4512
https://doi.org/10.1016/s1529-1839(05)70253-0
https://doi.org/10.1016/s1529-1839(05)70253-0
https://doi.org/10.3238/arztebl.2020.0225
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc5712933/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc5712933/
https://doi.org/10.1080/03009734.2020.1802375
https://doi.org/10.1097/icu.0000000000000340
https://doi.org/10.1097/icu.0000000000000340
https://doi.org/10.57088/978-3-7329-9226-3_4
https://doi.org/10.57088/978-3-7329-9226-3_4
https://metronorth.health.qld.gov.au/specialist_service/refer-your-patient/ophthalmology
https://metronorth.health.qld.gov.au/specialist_service/refer-your-patient/ophthalmology
https://www.optometrywales.org.uk/library
https://obsaludasturias.com/obsa/wp-content/uploads/Interconsultas-APS.pdf
https://obsaludasturias.com/obsa/wp-content/uploads/Interconsultas-APS.pdf
https://doi.org/10.1016/j.sjopt.2016.03.001
https://doi.org/10.1016/j.oftal.2019.01.007
https://doi.org/10.1016/j.jcjo.2021.02.034
https://doi.org/10.1016/j.jcjo.2018.01.008
https://doi.org/10.1016/j.jcjo.2018.01.008
https://doi.org/10.1016/j.jcjo.2016.01.004
https://doi.org/10.1016/j.jcjo.2016.01.004
https://doi.org/10.1093/fampra/cmy048
https://doi.org/10.2147/opth.s185186
https://doi.org/10.2147/opth.s185186
https://doi.org/10.1038/s41433-021-01728-2
https://doi.org/10.1038/s41433-021-01728-2
https://doi.org/10.1111/cxo.12334
https://doi.org/10.1046/j.1442-9071.2002.00549.x
https://doi.org/10.1136/bmjophth-2020-000671
https://doi.org/10.1111/cxo.12658
https://doi.org/10.1111/cxo.12658
https://doi.org/10.1136/bjophthalmol-2019-314161
https://doi.org/10.1001/archophthalmol.2010.92
https://doi.org/10.1016/s0140-6736(17)31469-1
https://doi.org/10.1016/s0140-6736(17)31469-1
https://doi.org/10.1016/j.ophtha.2014.05.013
https://doi.org/10.1016/j.ophtha.2014.05.013

	Analysis of patient referrals from primary care to ophthalmology. The role of the optometrist
	Introduction
	Methodology
	Patients and methods
	Statistical analysis

	Results
	Discussion
	Conclusions
	Conflicts of interest
	Funding
	Acknowledgment

	References


