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Background: Choroidal and retinal disorders significantly contribute to vision impairment, often necessitating hospitalization for the
purposes of diagnosis, treatment, and continued care. The aim of this study was to examine hospitalisation trends of choroid and retina
diseases in the past 20 years in Australia.

Methods: This was an ecological study that used publically available data in Australia from 1998 to 2021. The National Hospital
Morbidity Database (NHMD) is an online database that was used to collect the data for this study. We used the chi-squared test to
assess the difference between the hospitalisation rates between 1998 and 2021.

Results: During the study period, hospital admission rate for choroid and retina diseases increased by 13.21-fold [from 29.54 (95% CI
28.77-30.32) in 1998 to 419.70 (95% CI 417.21-422.20) in 2021 per 100,000 persons, p<0.001]. Same-day hospital admission
patients accounted for 90.3% of the total number of episodes. Rates of same-day hospital admission increased by 37.70-fold [from
9.24 (95% CI 8.81-9.68) in 1998 to 357.78 (95% CI 355.48-360.09) in 2021 per 100,000 persons]. Rates of overnight-stay hospital
admission decreased by 19.3% [from 20.34 (95% CI 19.69-20.98) in 1998 to 16.41 (95% CI 15.91-16.90) in 2021 per 100,000 per-
sons]. Females contributed to 54.6% of the total number of hospital admission. Admission rate among females increased by 16.01-fold
[from 23.68 (95% CI 22.70-24.66) in 1998 to 402.78 (95% CI 399.33—406.22) in 2021 per 100,000 persons]. Admission rate among
males increased by 8.69-fold [from 35.57 (95% CI 34.36-36.78) in 1998 to 344.80 (95% CI 341.58-348.02) in 2021 per
100,000 persons].

Conclusion: In this ecological investigation, we found that the admission rate for choroid and retina disorders increased dramatically.
The preponderance of these admissions were made up of females and elderly patients. Future research is required to identify additional
risk factors for disorders of this type.
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Introduction
Worldwide, an integral part of specialized eye care is traditional inpatient hospitalisation. Eye diseases and various causes
require inpatient eye care.' * Many factors guide ophthalmic hospital admission, including inpatient distance from the
hospital, medical causes, ocular surgeries, preference for surgeons, and the existence of home support.*> There is
a broad range of medical causes for ophthalmic admissions, including vision-threatening conditions to head positioning,
frequency of application or monitoring of topical medicines, and the requirement for intravenous medications.” The need
for ophthalmic patient admissions must be explained because inpatient care is expensive for the patient and the health
system. In addition to that, eye care for ophthalmic outpatients decreases the cost.’

Previous study from developing and developed countries indicates that the main indications for admission of
ophthalmic patients are glaucoma, retinal detachment, eye trauma, and cataracts.”®’ According to the International
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Classification of Diseases 10th Revision (ICD-10), retinal detachment is one of the choroidal and retinal disorders that
are part of the diseases of the eye and its appendices.®

Choroidal and retinal abnormalities are a prominent contributor to visual impairment, frequently requiring hospita-
lization for the purposes of diagnosis, treatment, and ongoing care.” Various medical conditions, namely age-related
macular degeneration, diabetic retinopathy, and retinal detachment, have the potential to cause significant impairment of
vision and necessitate the provision of specialist medical attention.” The management of hospital admissions for these
illnesses necessitates a collaborative and interdisciplinary approach, wherein ophthalmologists, retinal specialists, and
nurses work together to deliver comprehensive care. A recent study found that the rate of hospital admissions for eye and
adnexa diseases in England and Wales increased by 73.8% from 1999 to 2019.'% Choroidal and retinal disorders were
the second most common reason for hospitalisation for eye and adnexa disorders, accounting for 14.2% of all diseases of
the eye and adnexa hospital admissions episodes. Moreover, the most increased hospitalisation rate for eye and adnexa
diseases was seen in disorders of the choroid and retina at 3.6-fold.'® In 2017-2018 in Australia, the total number of
hospitalisations for eye and ocular adnexa-related was 451,069 (245,018 females Vs 206,037 males).11

However, there were no previous studies evaluating trends in choroidal and retinal disorders hospital admissions in
Australia. Thus, our research aimed to examine hospitalisation trends of choroid and retina diseases in the past 20 years.

Methods
Study Design

This was an ecological study that used publically available data in Australia from 1998 to 2021.

Data Sources

The National Hospital Morbidity Database

The National Hospital Morbidity Database (NHMD) is an online database that was used to collect the data for this study
for patients admitted to private and public hospitals.'*'*> The aforementioned is a yearly compilation that consists of
episode-level records derived from the collection systems of admitted patient morbidity data in hospitals across
Australia.'> Episodes of care at the hospital level result in the development of unit records, which are then transmitted
to state hospital authorities for data submission.'? The documents encompass data regarding the patient’s characteristics,
hospital details, and detailed information pertaining to the health aspects of the treatment episode. This includes
diagnoses, external causes of harm and poisoning, and procedures.

Australian Bureau of Statistics
The Australian Bureau of Statistics (ABS) was used to collect mid-year population data for the period between 1998 and
2021 as follows:'*!?

Study Population and Outcome

All patients who were hospitalised for disorders of choroid and retina in Australia formed the study population.
Hospitalisation were identified using the H30-H36 ICD codes. The ICD codes are derived from the principal diagnosis.
The data included in this study consists exclusively of publicly accessible aggregated data. The definition of “same-day
hospitalisation” pertains to a defined timeframe during which an individual, admitted to a hospital as an inpatient,
remains bedridden and stays overnight within the hospital facility. The definition of “overnight-stay admitted care”
pertains to the delivery of medical care to a patient who is admitted to a hospital for a minimum period of one night and
is afterwards discharged on a different day.

Statistical Analysis

Hospitalisation rates (with 95% confidence intervals (Cls)) were calculated using the finished consultant episodes of
admission divided by the mid-year population. We used the chi-squared test to assess the difference between the
hospitalisation rates between 1998 and 2021. All analyses were conducted using SPSS version 27 (IBM Corp,
Armonk, NY, USA).
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Results

Hospitalisation Profile for Choroid and Retina Disorders

A total of 1,034,143 disorders of choroid and retina hospital admission episodes were recorded in Australia between 1998
and 2021. The total annual number for “disorders of choroid and retina” hospital admissions for various reasons
increased by 18.44-fold from 5558 in 1998 to 108,024 in 2021, expressing an increase in hospital admission rate of
13.21-fold [from 29.54 (95% CI 28.77-30.32) in 1998 to 419.70 (95% CI 417.21-422.20) in 2021 per 100,000 persons,
p<0.001].

Same-day disorders of “choroid and retina” hospital admission patients accounted for 90.3% of the total number of
“disorders of choroid and retina” hospital admissions, and 9.7% were overnight-stay patients. Rates of same-day hospital
admission for “disorders of choroid and retina” increased by 37.70-fold [from 9.24 (95% CI 8.81-9.68) in 1998 to 357.78
(95% CI 355.48-360.09) in 2021 per 100,000 persons]. Rates of overnight-stay hospital admission for disorders of
“choroid and retina” decreased by 19.3% [from 20.34 (95% CI 19.69-20.98) in 1998 to 16.41 (95% CI 15.91-16.90) in
2021 per 100,000 persons] (Figure 1).

Other retinal disorders were the most common reason for hospital admissions, which accounted for 79.3% of the total
number of hospital admissions, followed by retinal detachments and breaks with 12.3% (Table 1).

Changes in the Rate of Hospital Admissions
During the past 23 years, a massive increase was observed in “other disorders of choroid”, “other retinal disorders”, and
“retinal vascular occlusions” with: 134.33-fold, 40.54-fold, and 16.23-fold, respectively. Admissions rate for retinal

detachments and breaks increased by 56.0%. However, admissions rate for chorioretinal inflammation decreased by
21.6% (Table 2 and Figure 2).
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Figure | Rates of same-day and overnight-stay hospital admission for disorders of choroid and retina.
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Table | Percentage of Disorders of Choroid and Retina Hospital Admission from Total Number of Admissions per ICD

Code
ICD Code Description Percentage from Total
Number of Admissions
H30 “Chorioretinal inflammation” 0.2%
H31 “Other disorders of choroid (Chorioretinal scars, choroidal degeneration, 4.0%
hereditary choroidal dystrophy, choroidal hemorrhage and rupture, choroidal
detachment)”
H33 “Retinal detachments and breaks” 12.3%
H34 “Retinal vascular occlusions” 4.2%
H35 “Other retinal disorders (background retinopathy and retinal vascular changes, 79.3%
retinopathy of prematurity, non-diabetic proliferative retinopathy, degeneration of
macula and posterior pole, peripheral retinal degeneration, hereditary retinal
dystrophy, retinal haemorrhage, and separation of retinal layers)”

Table 2 Percentage Change in the Hospital Admission Rates

Disorders Rate of Disorders in Rate of Disorders in Percentage
1998 Per 100,000 2021 per 100,000 Change
Persons (95% CI) Persons (95% CI)

“Chorioretinal inflammation” 0.73 (0.61-0.85) 0.57 (0.48-0.66) —21.6%

“Other disorders of choroid” 0.25 (0.18-0.32) 33.81 (33.10-34.52) 13,432.7%

“Retinal detachments and breaks” 19.02 (18.40—19.64) 29.68 (29.01-30.35) 56.0%

“Retinal vascular occlusions” 1.69 (1.50-1.87) 29.03 (28.37-29.69) 1,622.6%

“Other retinal disorders” 7.86 (7.46-8.26) 326.62 (324.41-328.82) 4,054.4%

Hospital Admissions Stratified by Gender

Females contributed to 54.6% of the total number of hospital admission accounting for 540,191 hospital admission
episodes with a mean of 23,486.6 per year. Admission rate among females increased by 16.01-fold [from 23.68 (95% CI
22.70-24.66) in 1998 to 402.78 (95% CI 399.33-406.22) in 2021 per 100,000 persons]. Admission rate among males
increased by 8.69-fold [from 35.57 (95% CI 34.36-36.78) in 1998 to 344.80 (95% CI 341.58-348.02) in 2021 per
100,000 persons] (Figure 3).

Hospital Admissions Stratified by Age

The age group 75 years and above accounted for 58.4% of the total number of disorders of admissions, followed by the age group
60-74 years with 29.2%, the age group 15-59 years with 11.6%, and then the age group below 15 years with 0.7%. Rates of
hospital admission for patients aged below 15 years increased by 22.7% “[from 6.59 (95% CI 5.79-7.39) in 1998 to 8.09 (95% CI
7.28-8.89) in 2021 per 100,000 persons]”. Rates of hospital admission patients aged 15-59 years increased by 2.48-fold “[from
17.88 (95% CI 17.12—18.64) in 1998 to 62.25 (95% CI 61.00—63.51) in 2021 per 100,000 persons]”. Rates of hospital admission
patients aged 60—74 years increased by 6.12-fold “[from 101.57 (95% CI 97.23-105.92) in 1998 to 723.51 (95% CI 715.08—
731.95) in 2021 per 100,000 persons]”. Rates of hospital admission patients aged 75 years and above increased by 27.38-fold
“[from 107.67 (95% CI 101.31-114.03) in 1998 to 3,055.23 (95% CI 3,030.84-3,079.62) in 2021 per 100,000 persons]”

(Figure 4).
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Figure 4 Admission rates stratified by age group.

Hospital Admissions Stratified by Age and Gender

The Age Group Below 15 Years

During the past 23 years, admissions rates among patients aged 5-9 years and 10-14 years were decreased by 54.7% and
1.4%, respectively. Admissions rate among males’ patients aged 5-9 years and 10-14 years decreased by 56.3% and
18.8%, respectively. Admissions rate among females’ patients aged 5-9 years decreased by 52.6%. Admissions rate
among total and males’ patients aged 0—4 years increased by 92.5% and 1.14-fold, respectively. Admissions rate among
females’ patients aged 0—4 years and 10—14 years increased by 61.5% and 54.4%, respectively (Figure 5).

The Age Group 15 — 59 Years

During the past 23 years, admissions rates among patients aged 15—19 years, 20-24 years, 25-29 years, 30—34 years, 35—
39 years, 40—44 years, 4549 years, 50—54 years, and 55-59 years increased by 97.6%, 19.3%, 41.4%, 86.1%, 1.39-fold,
1.76-fold, 2.38-fold, 2.29-fold, and 3.57-fold, respectively. Admissions rate among males’ patients aged 1519 years, 20—
24 years, 25-29 years, 30-34 years, 35-39 years, 40—44 years, 45-49 years, 50-54 years, and 55-59 years increased by
1.30-fold, 6.0%, 11.2%, 37.5%, 1.15-fold, 1.54-fold, 2.05-fold, 1.60-fold, and 3.52-fold, respectively. Admissions rate
among females’ patients aged 1519 years, 2024 years, 25-29 years, 30-34 years, 35-39 years, 40-44 years, 45-49
years, 50-54 years, and 5559 years increased by 38.4%, 43.2%, 84.3%, 1.81-fold, 1.97-fold, 2.18-fold, 3.14-fold, 4.20-
fold, and 3.68-fold, respectively (Figure 6).

The Age Group 60-74 Years
During the past 23 years, admissions rates among patients aged 60—64 years, 65—-69 years, and 70-74 years
increased by 3.99-fold, 5.62-fold, and 8.50-fold, respectively. Admissions rate among males’ patients aged 60—-64
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Figure 5 Admission rates among the age group below |5 years.

years, 65—69 years, and 70-74 years increased by 3.48-fold, 4.85-fold, and 7.29-fold, respectively. Admissions

rate among females’ patients aged 60—64 years, 65-69 years, and 70—74 years increased by 4.91-fold, 6.68-fold,

and 9.89-fold, respectively (Figure 7).
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The Age Group 75-85 Years and Over
During the past 23 years, admissions rates among patients aged 75-79 years, 80—84 years, and 85 years and over
increased by 14.46-fold, 29.68-fold, and 57.41-fold, respectively. Admissions rate among males’ patients aged 75-79
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Figure 7 Admission rates among the age group 60-74 years.

years, 80—84 years, and 85 years and over increased by 11.48-fold, 23.68-fold, and 29.86-fold, respectively. Admissions

rate among females’ patients aged 75-79 years, 80—-84 years, and 85 years and over increased by 17.75-fold, 34.94-fold,
and 90.75-fold, respectively (Figure 8).
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Figure 8 Admission rates among the age group 75-85 years and over.
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Discussion

This study aimed to examine hospitalisation trends of choroid and retina diseases in Australia the past 20 years. It was
found that the total annual number for disorders of choroid and retina hospital admissions for various reasons increased
by 18.44-fold from 5558 in 1998 to 108,024 in 2021, expressing an increase in hospital admission rate of 13.21-fold
[from 29.54 (95% CI 28.77-30.32) in 1998 to 419.70 (95% CI 417.21-422.20) in 2021 per 100,000 persons, p<0.001].
We found that other retinal disorders were the most common disorders of choroid and retina hospital admissions reasons
were accounting for 79.3% of the total number of disorders of choroid and retina hospital admissions, followed by retinal
detachments and breaks with 12.3% (Table 1). Disorders of choroid and retina hospital admissions rate for retinal
detachments and breaks were increased by 56.0%. However, disorders of choroid and retina hospital admissions rate for
chorioretinal inflammation were decreased by 21.6% (Table 2 and Figure 2).

There are limited studies worldwide and in Australia concerning trends in hospital admissions of the eye and the
choroid and retinal diseases and therefore, it is difficult to directly compare our results with previous studies. However,
the findings of this study are generally consistent with previous studies that looked into the rate of postprocedural
complications of eye and adnexa and studies reporting incidence or prevalence of retinal disease. We found that the total
annual number for disorders of choroid and retina hospital admissions for various reasons increased by 18.44-fold from
5558 in 1998 to 108,024 in 2021. These results are consistent with a previous study that investigated the rate of
postprocedural complications of eye and adnexa in the UK. The authors explored the trend of hospital admissions
concerning diseases of the eye and adnexa in the United Kingdom in the past 20 years using hospital episodes data, they
reported that the most common cause of hospitalization for diseases of the eye and adnexa was disorders of the lens
(62.3%), followed by disorders of the choroid and retina (14.2%).'® In addition, another study that explored the
demographic features and patterns of hospital admission in the United States for nontraumatic disorders of the eye
and ocular adnexa reported similar results concerning retinal diseases.’

Several risk factors may contribute the increase in the retinal hospital admission including other diabetic retinopathy

1617 this was

and retinal hemorrhage. Several studies reported that age is an important risk factor for retinal conditions,
also noticed in our study, as we found that the older age group 60 and above accounted for the majority of the hospital
admission cases, these findings can be explained by multiple reasons including the fact that majority of the eye
procedures are for the older age group but also may be explained by the fact that older age group usually have other
comorbidities such as diabetes, hypertension which may increase the risk of post procedural complications and
admissions.'® *°

In our study, retinal detachments and breaks accounted for the second most common disorders of choroid and retina
hospital admissions, these results are consistent with a previous study in the UK that analyzed data from the Hospital
Episode Statistics from the Health and Social Care Information Centre and population data from the United Kingdom’s
Office for National Statistics, the authors concluded that the frequency of admissions to hospital for surgically treated
retinal detachment seems to have been increasing significantly.'® The increased in rates of retinal detachment conditions
may be attributed to the increased rates of cataract surgery, increased incidence of diabetes, aging, increasing longevity
and increasing rates of myopia.'®

In recent years, there has been a rise in the proportion of same day operations and day surgeries. This may be attributed to the
fact that new surgical techniques and advances in anaesthesia is now more applicable.?' This was noticed in our results as we
found that rates of same-day hospital admission for disorders of choroid and retina increased by 37.70-fold [from 9.24 (95% CI
8.81-9.68) in 1998 to 357.78 (95% CI 355.48-360.09) in 2021 per 100,000 persons], while rates of overnight-stay hospital
admission for disorders of choroid and retina decreased by 19.3% [from 20.34 (95% CI 19.69—-20.98) in 1998 to 16.41 (95% CI
15.91-16.90) in 2021 per 100,000 persons]. In addition, these results also shows indicates a better health-care system and early
less complications and cost effectiveness approaches.*

This study has several strength points including that this is the first study to explore trends in the hospitalisation trends
of choroid and retina diseases in Australia the past 20 years. The study was at the national level and we analyzed the data
based on gender and age. The results of our study can help to have a better insight on the current situation and clinical

practice regarding retinal conditions.
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However, our study has some limitations. We were unable to investigate patient-level data and therefore, we were
unable to investigate data related to the underlying reasons for the trends.?® Factors such as demographic, comorbidities,
polypharmacy and lifestyles, were not considered in our analysis. In addition, in this study we used ICD-10 codes to
identify the diagnosis and therefore, we were unable to specifically identify which eye problems had the greatest impact
on the hospital admission rate.

Conclusion

In this ecological study, we found that there was a 13-fold increase in the admission rate for disorders of the choroid and
retina. Females and elderly patients contributed for the majority of these admissions. Future studies are warranted to
identify other risk factors for this type of disorders.
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