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Purpose: While numerous studies have investigated associations between meteorological factors and the incidence of rhegmatogen-
ous retinal detachment (RRD), findings remain inconclusive. We have identified key limitations in establishing this relationship due to 
confounding bias in prior research. This retrospective, observational study aims to address these gaps by minimizing residual 
confounding bias, focusing exclusively on patients aged ≥65 to limit seasonal recreational activity as a risk factor, and using incidence 
ratio calculations to account for patient intake fluctuations. This study explores these dynamics within the distinct climatic conditions 
of Las Vegas, Nevada, characterized by intense summer heat, cold winters, and low humidity.
Methods: A retrospective chart review was performed across four Retina Consultants of Nevada locations from December 2020 to 
November 2023. The study included patients aged ≥65 diagnosed with a primary RRD. Exclusion criteria were non-residency, recurrent 
RRD, and comorbid retinal conditions. Monthly RRD incidence ratios were calculated relative to all new patients seen for retinal conditions in 
the same age group. Environmental data (temperature, atmospheric pressure, humidity, UV index) were obtained from national meteorological 
databases. Correlations between meteorological factors and RRD incidence were assessed using Pearson correlation coefficients.
Results: Among 308 patients (mean age 72.4 years (SD=5.93), 59.7% male, p=0.0006), no significant correlations were found 
between RRD incidence and average monthly temperature (r=0.004, p=0.982), barometric pressure (r=−0.047, p=0.786), humidity 
(r=0.15, p=0.368), or UV index (r=0.072, p=0.68). Seasonal analysis showed a non-significant trend of higher RRD incidence during 
colder months (r=−0.70, p=0.30). Laterality (right eye: 53.2%) was also not statistically significant (p=0.254).
Conclusion: This study’s strength lies in addressing confounding factors by focusing on an older, less active population and using 
incidence ratios to adjust for patient intake fluctuations. The findings challenge prior reports by showing no significant association 
between meteorological factors and RRD incidence, suggesting a limited role for environmental variables in older subjects.
Keywords: rhegmatogenous retinal detachment, rrd, retinal detachment, retrospective multi-site study, incidence ratios in retinal 
detachment, meteorological factors

Introduction
Retinal detachment is an ophthalmologic emergency that can lead to acute vision loss if not treated promptly. 
Rhegmatogenous retinal detachment (RRD) is the most common form, with an annual incidence of approximately 
1 per 10,000 individuals and an overall increasing temporal trend.1–3 Retinal detachment occurs when the neurosensory 
retina (NSR) separates from the retinal pigment epithelium (RPE).3–6 This separation results from a disruption in the 
passive and active forces that normally hold these two layers together, leading to the pathologic accumulation of vitreous 
fluid in the subretinal space.4,5 RRD specifically develops when liquefaction of the vitreous body and a physical retinal 
defect, such as tear or round hole allow liquified vitreous fluid to pass through the break into the subretinal space.3–6 As 
vitreous fluid enters, it causes the NSR to detach from the RPE, leading to vision loss.4–6 It is critical to treat RRD in 
a timely manner due to its potential to cause irreversible vision loss in the affected eye. Given the severe consequences of 
RRD, identifying potential risk factors is critical in preventing this sight-threatening emergency.
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Previous literature has identified several well-known risk factors for RRD, including trauma, lattice degeneration, 
myopia, old age, previous cataract surgery, and genetic predisposition.6–9 Many of these etiologic factors predispose 
individuals to RRD due to retinal degeneration and weakening, which facilitate retinal tears.6–9 In addition to these 
established risk factors, various meteorological parameters, including ambient temperature, have emerged as intriguing 
potential contributors. Several studies worldwide have reported higher RRD incidence rates during the summer 
months.10–15 Furthermore, previous research has noted significant regional discrepancies in RRD incidence, with 
Europe exhibiting the highest rates and the Americas having the lowest, suggesting a possible meteorological 
influence.2 While the cause of these regional discrepancies is likely multifactorial, geographic and climatic factors 
such as average UV index, temperature, and sunshine hours may play a role.

These findings prompted our team to publish a comprehensive literature review examining the relationship between 
climate and retinal detachment.16 Our review included 10 studies that found correlation between weather patterns and 
RRD, with seven studies specifically associating summer with increased RRD incidence.10–12,14,17–22 Conversely, eight 
studies did not find a significant association.23–30 Since the publication of our review, an additional study by Barioulet 
et al has investigated these relationships. The study found no statistically significant association between the incidence of 
idiopathic RRD incidence across metropolitan France and various meteorological parameters. Specifically, the study 
examined factors such as mean temperature over the preceding 10 days, rainfall, atmospheric pressure, radiation, 
sunshine duration, relative humidity, and wind speed.

Several mechanisms have been proposed to explain the seasonal variation in RRD observed in these published 
studies. First, it is suggested that warmer temperatures may lead to dehydration, which could cause the vitreous to 
contract.14 Vitreous contraction, in turn, can create traction forces that pull on the retinal surface, potentially leading to 
RRD.14,15 Other possible confounding factors that may contribute to the seasonal variation include increased physical 
activity and potential trauma during the summer months, as well as increased eye rubbing due to allergens.14 However, 
the inconsistency in prior findings suggests that additional environmental or methodological variables may be at play. For 
instance, differences in how RRD onset is defined, variability in geographic data granularity, or the possible role of 
barometric pressure changes and cumulative sun exposure could contribute to mixed results across studies.

Despite the published studies on the relationship between climate and retinal detachment, there are no studies 
specifically focused on locations with unique temperature extremes, such as in Las Vegas. Las Vegas is characterized 
by extreme weather and dry climate, with daily temperatures reaching up to 120°F in the summer, relatively cold winters, 
with temperatures dropping to the 40s°F. The only similar climate that has been explored in the literature is that of 
Kuwait, as studied by Al Samarrai et al. However, Kuwait’s climate is much more humid, which could serve as 
a confounding factor. Therefore, Las Vegas serves as an advantageous setting for studying the influence of environmental 
variables on retinal detachment, as the combination of extreme heat, low humidity, and seasonal variability allows for 
isolation of climatic factors without the confounding influence of moisture or tropical weather patterns.

Our retrospective review builds on the suggestions from the review published by our team, which summarized 
potential confounding factors from earlier studies. Specifically, to minimize confounding bias, we focused the study on 
patients aged 65 and older, a group with lower levels of physical and recreational activity. According to the Centers for 
Disease Control and Prevention (CDC) data, fewer than 43% of adults over 65 engage in leisure-time aerobic activity at 
recommended levels, and this proportion is likely even lower in regions like Las Vegas, where summer temperatures can 
exceed 120°F.31 We also calculated the monthly incidence ratio to account for potential month-to-month fluctuations in 
patient intake numbers, thus reducing confounding bias. Finally, only RRD-specific codes were utilized, which helped 
limit the possibility of including traumatic or tractional retinal detachments in the analysis.

Using data from the largest retina practice in Las Vegas alongside local weather data, we examined several potential 
meteorological risk factors for RRD, including average monthly temperature, UV index, humidity, and atmospheric pressure.

The primary aim of this study is to provide evidence to strengthen the understanding of the relationship between RRD 
and climate. Additionally, we seek to contribute to the development of preventative health resources aimed at improving 
outcomes for vulnerable patient populations. By identifying and establishing risk factors for RRD, we hope to reduce its 
incidence and improve clinical outcomes for retinal detachment, particularly in geographic locations with harsh climates.
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Methods
Study Design and Setting
This retrospective, multi-site study was conducted between December 1, 2020, and November 30, 2023, across four 
offices of Retina Consultants of Nevada, located in Las Vegas Metropolitan Area.

IRB Approval, Financial Disclosures and Ethical Considerations
Institutional Review Board (IRB) Approval
This study was conducted in compliance with the guidelines and regulations set forth by the Institutional Review Board 
(IRB) and was approved under protocol number 20235190. On November 14, 2023, WCG IRB granted approval via an 
expedited review, including a waiver of authorization for the use and disclosure of protected health information (PHI) for 
this research. The study adhered to all applicable ethical standards to protect patient privacy and confidentiality, with all 
data de-identified prior to analysis to ensure anonymity.

Ethical Considerations
This study utilized a retrospective chart review methodology, collecting data that had already been documented in patient 
records. All data were anonymized to protect patient identities, and only aggregated, de-identified information was used 
in the analysis and reporting. No informed consent was required due to the retrospective nature of the study and the lack 
of direct patient interaction, as permitted by the IRB approval.

Financial Disclosures
The authors declare no financial disclosures or conflicts of interest related to this study. This research was conducted 
independently, without any financial support or funding from external organizations.

Inclusion and Exclusion Criteria
A total of 492 patients were initially admitted during the data collection period. Patients were excluded if they were not 
residents of Las Vegas Metropolitan Area, younger than 65 years of age, had recurrent retinal detachment or RRD in the 
fellow eye, or had other significant retinal conditions and intravitreal injections for retinal pathologies such as diabetic 
retinopathy and macular degeneration. Ultimately, 184 patients did not meet inclusion criteria and were excluded from final 
data analysis. A total of 308 patients met our inclusion criteria of a confirmed diagnosis of first-episode RRD (Figure 1).

Chart Review Process and Data Mining
The patient charts were reviewed following identification using the relevant ICD-10 codes. These codes included 
H33.011 (retinal detachment with a single break, right eye), H33.012 (retinal detachment with a single break, left 

Figure 1 Selection Criteria Flowchart.
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eye), H33.021 (retinal detachment with multiple breaks, right eye), H33.022 (retinal detachment with multiple breaks, 
left eye), H33.051 (total retinal detachment, right eye), and H33.052 (total retinal detachment, left eye). For each patient, 
the chart was manually reviewed to extract relevant clinical data, including sex-identify as marked in the chart, date of 
visit, age, and the associated diagnosis codes. This information was recorded on an encrypted Excel sheet for further 
analysis. The patient data were retrieved from the electronic health record (EHR) system, NextGen.

For the purposes of calculating the incidence ratio of RRD, the total number of new patients seen in the same age 
group (65 and above) for any retinal issue during the same month was also collected.

Meteorological Data
Environmental data, including daily average temperatures (°F) and barometric pressure (mmHg), were obtained from the 
National Weather Service and the National Centers for Environmental Information respectively.32,33 The daily averages 
were used to calculate monthly and seasonal averages for further analysis.

Outcome Measures
The primary outcome of interest was the incidence ratio of first-episode RRD cases by month, calculated as the number of 
new RRD cases per month divided by the total number of new patients seen at the same clinical sites in the same age group 
for any reason during the same period. Secondary outcomes included seasonal and monthly variations in the incidence of 
RRD, and the potential influence of environmental factors such as temperature and barometric pressure on these variations.

Statistical Analysis
Descriptive statistics, including means and proportions, were used to summarize demographic data such as age, sex- 
identity as marked in the chart, and laterality of the affected eye.

For the environmental variables, Pearson correlation coefficients were calculated to evaluate the relationship between 
monthly RRD incidence and average temperature, atmospheric pressure, humidity, and UV index. These correlations 
were computed using the monthly and seasonal data, and p-values were reported to assess statistical significance (with 
significance set at p<0.05).

Specifically, the measurements are described below:

● Temperature: Monthly, quarterly, and seasonal average temperatures in Fahrenheit were compared to RRD 
incidence rates.

● Pressure: Average monthly sea level pressure in mmHg was analyzed to determine whether fluctuations in pressure 
correlated with RRD incidence.

● Humidity: Average monthly humidity was assessed to evaluate its relationship with RRD incidence.
● UV Index: The UV index for each month was compared with RRD incidence to examine any potential impact of 

UV radiation on RRD rates.

For demographic analysis, proportions were calculated for sex-identify as marked in the chart (male vs female) and 
laterality (right eye vs left eye) among the RRD patients.

All statistical analyses were performed using Excel software, and results were visualized using scatter plots to 
highlight trends and relationships. Pearson correlation coefficients and their corresponding p-values were used to 
determine the strength and significance of associations between environmental factors and RRD incidence.

Results
Demographic Description
The mean age of the patients diagnosed with RRD was 72.4 years (SD=5.93).

Among the patients diagnosed with Rhegmatogenous Retinal Detachment (RRD), 184 were self-identified male and 
124 were self-identified female, indicating that males made up approximately 60% of the RRD cases.
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A detailed analysis of the monthly percentage of the new patients of age 65 and above in the same time period 
showed that male patients made up the percentage fluctuating between a low of 41.83% in March 2023 and a high of 
51.17% in June 2022. On an average, the proportion of male patients remained relatively consistent, with males 
representing nearly half of the population seen each month. Although relatively small sample size, it appears that 
RRD cases are more common in male population which is consistent with findings of previous studies.

Regarding the laterality of the affected eye, 164 cases involved the right eye (53.2%), and 144 cases involved the left 
eye (46.8%) This statistically insignificant predominance of the right eye. Table 1 displays the data in a table format.

Monthly Temperature and RRD Incidence
The relationship between average monthly temperature and the incidence of Rhegmatogenous Retinal Detachment 
(RRD) was analyzed using data spanning from December 2020 to November 2023. A Pearson correlation coefficient 
of r=0.004 (p = 0.982) was observed, indicating no meaningful correlation between temperature and the incidence of 
RRD. Monthly temperature and incidence are provided in Table 2. Figures 2 and 3 illustrate monthly incidence ratio with 
meteorological factors and scatter plots with best trend lines.

Note: The atmospheric pressure values are shown in amplified relative units (scaled deviations from the minimum 
pressure, multiplied by 10) to better visualize subtle variations over time.

Quarterly/Seasonal Temperature and RRD Incidence
The relationship between both quarterly and seasonal average temperatures and the incidence of Rhegmatogenous 
Retinal Detachment (RRD) were examined.

The quarterly analysis showed a Pearson correlation coefficient of r=0.030 (p = 0.93), indicating no meaningful 
relationship between quarterly temperature changes and RRD incidence.

Furthermore, the seasonal analysis revealed a Pearson correlation coefficient of r=−0.70 (p = 0.30), suggesting no 
statistically significant relationship between seasonal temperature and incidence of RRD. Quarterly and seasonal data is 
summarized in Table 3.

Pressure and RRD Incidence
We examined the effect of average sea level pressure measured in Hectopascals (hPa) on RRD incidence over the same 
period. The Pearson correlation coefficient was r=−0.047 (p = 0.786), reflecting a weak negative correlation that was not 
statistically significant. This finding suggests that variations in atmospheric pressure have no clear impact on the 
occurrence of RRD. Monthly pressure and incidence are provided in Table 2.

Humidity and RRD Incidence
The average monthly humidity (%) and its potential relationship with RRD incidence were analyzed. The correlation 
analysis yielded a Pearson correlation coefficient of r=0.15 (p = 0.368), indicating a weak positive correlation. However, 
this relationship was not statistically significant, suggesting that changes in humidity levels do not meaningfully affect 
the incidence of RRD. Monthly humidity and incidence are provided in Table 2.

Table 1 Characteristics of the Sample (N=308)

Variable Present (Value)

Male Patients 59.7% (184)

Female Patients 40.3% (124)

Laterality of Eye (Right: Left) 53.2%:46.8% (164:144)

Mean Age (SD) 72.4 (SD:5.93)
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Table 2 Monthly Incidence Ratio, Average Temperature (Fahrenheit), Average Pressure (hPa), 
UV Index, and Average Humidity

Month Incidence  
Ratio (%)

Avg  
Temperature (°F)

Average  
Pressure (kPa)

UV 
Index

Average  
Humidity (%)

20-Dec 1.94% 48.5 102.157 2 28.16

21-Jan 4.13% 49.4 101.945 2 39.06

21-Feb 0.98% 54.5 101.649 4 24.25

21-Mar 2.51% 57.5 101.485 5 27.87

21-Apr 1.24% 71.3 100.967 7 14.73

21-May 2.11% 78.8 100.828 9 13.58

21-Jun 3.08% 92.4 100.69 11 12.73

21-Jul 2.15% 94.9 100.96 12 27.35

21-Aug 1.36% 93 100.798 10 20.19

21-Sep 1.82% 86.1 101.066 8 18.2

21-Oct 1.25% 67.5 101.365 6 28.68

21-Nov 0.49% 63.4 101.933 4 23.33

21-Dec 2.65% 49.5 101.576 3 42.39

22-Jan 3.23% 49.3 102.251 3 31.42

22-Feb 1.79% 53 102.041 4 22.43

22-Mar 2.13% 61.6 101.476 5 21.1

22-Apr 2.48% 70.1 101.036 7 15.27

22-May 1.31% 77.6 100.783 9 12.94

22-Jun 2.86% 89.2 100.742 11 14.33

22-Jul 1.75% 93.3 100.937 12 24.55

22-Aug 2.26% 91.1 101.026 10 34

22-Sep 1.65% 86.4 100.997 8 25.13

22-Oct 2.23% 72.8 101.401 6 22.19

22-Nov 2.04% 52.2 101.841 4 29.53

22-Dec 1.19% 48.8 101.814 2 44.61

23-Jan 2.69% 47 101.781 3 50.58

23-Feb 1.79% 49.2 101.708 4 32.93

23-Mar 2.72% 54.4 101.357 5 36.48

23-Apr 2.62% 68.2 101.169 7 16.73

23-May 2.66% 77.9 100.844 9 19.65

23-Jun 2.39% 82.7 100.745 11 18.7

23-Jul 2.79% 97.3 100.796 12 13.23

(Continued)
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UV Index and RRD Incidence
Lastly, we explored the association between the monthly UV index and the incidence of RRD. The Pearson correlation 
coefficient was r=0.072 (p = 0.68), indicating almost negligible positive correlation. This relationship was also not 
statistically significant, suggesting that exposure to varying levels of UV radiation does not play a significant role in the 
monthly incidence of RRD in this population. Monthly UV index and incidence are provided in Table 2. Summary of 
correlation and statistical significance values are presented in Table 4.

Table 2 (Continued). 

Month Incidence  
Ratio (%)

Avg  
Temperature (°F)

Average  
Pressure (kPa)

UV 
Index

Average  
Humidity (%)

23-Aug 2.33% 89.6 101.037 10 28.29

23-Sep 3.08% 81.3 101.074 8 30.77

23-Oct 1.55% 71.7 101.247 6 24.45

23-Nov 1.80% 58.6 101.789 3 29.67

Figure 2 Monthly Incidence Ratio and Meteorological Factors (Averaged Data) Aggregated data over a three-year period was utilized by calculating the monthly averages for 
each variable. 
Note: The atmospheric pressure values are shown in amplified relative units (scaled deviations from the minimum pressure, multiplied by 10) to better visualize subtle 
variations over time.
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Discussion
Seasonality (Temperature and RRD Association)
We conducted the retrospective chart review with the primary objective of exploring association between average monthly 
temperature in Fahrenheit and incidence of RRD cases. There was no statistically significant correlation between monthly, 
quarterly, or seasonal temperature averages and the incidence RRD. While previous studies have reported seasonal variations 

Figure 3 Correlation of Incidence Ratio with Meteorological Factors.

Table 3 Seasonal and Quarterly Average Temperature and Incidence 
Ratio

Season Avg Incidence Ratio (%) Avg Temperature (°F)

Spring 2.18 68.6

Summer 2.32 91.5

Fall 1.73 71.11

Winter 2.27 49.91

Quarter Avg Temperature (°F) Incidence

Dec-Feb 2021 50.8 2.32

Mar-May 2021 69.2 1.95

June-Aug 2021 93.4 2.22

(Continued)
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in RRD rates, with higher incidences during warmer months, our data from Las Vegas—a region characterized by extreme 
heat—did not support these findings. This discrepancy suggests that temperature may not have as strong a role in RRD 
development as previously hypothesized, especially in populations with unique environmental exposures. The lack of 
association aligns with majority of studies summarized in the most recent review and other most recent studies on this 
topic such as the one by Barioulet et al and a regional study in Korea by Kim et al, further reinforcing that meteorological 
factors like temperature may not be primary contributors to RRD incidence.16,34,35 Additionally, given that most individuals 
over the age of 65 have already undergone posterior vitreous detachment (PVD), a key precursor event in RRD pathogenesis, 
the role of external environmental triggers in this age group may be inherently reduced.36

Associations with Other Meteorological Data
We also explored barometric pressure, humidity, and UV index to determine if these factors might influence RRD 
occurrence. However, similar to temperature, none of these variables demonstrated a significant correlation with RRD 
incidence. Although there are studies that have shown statistically significant association of one or more of these variables 
in populations, our findings support literature that suggests these variables are unlikely to have substantial impacts on RRD 
development. The most notable one of the mentioned is UV index, which reaches extreme levels in summer months in this 
area. It is also notable that the studies that found correlations between light flux and RD were not done in a climate with such 

Table 3 (Continued). 

Season Avg Incidence Ratio (%) Avg Temperature (°F)

Sep-Nov 2021 72.3 1.2

Dec-Feb 2022 50.6 2.55

Mar-May 2022 69.8 1.97

Jun-Aug 2022 91.2 2.31

Sep-Nov 2022 70.5 1.97

Dec-Feb 2023 48.3 1.93

Mar-May 2023 66.8 2.67

June-Aug 2023 89.9 2.5

Sep-Nov 2023 70.5 2.16

Table 4 Summary of Pearson Correlation and P values 
for Each Meteorological Variable

Variable Pearson Correlation P value

Monthly Temperature 0.0040 0.98

Quarterly temperature 0.030 0.93

Seasonal temperature −0.70 0.30

Pressure −0.047 0.79

Humidity 0.15 0.37

UV Index 0.72 0.68
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a range of UV index (2–12) as present in this region. Furthermore, elderly individuals are more likely to have limited UV 
exposure due to institutional living or reduced outdoor activity, potentially minimizing seasonal UV fluctuation effects.37

While some prior studies have examined sunshine hours as a risk factor for RRD, we did not utilize this metric for our 
analysis given the inclusion of the UV index—which offers a more direct measure of solar radiation exposure (Table 2). 
Nevertheless, it is notable that sunshine hours in Las Vegas are markedly high year-round, ranging on average from 
235 hours in December to 402 hours in June, with consistently high sunlight throughout all seasons. This consistency 
likely saturates any possible effect of solar exposure and may explain the absence of significant seasonal variation in our 
results. Furthermore, the elderly population studied is less likely to have variable outdoor exposure patterns due to age- 
related limitations in mobility and activity, further minimizing the relevance of sunshine hours as an influencing factor.38

Other Findings: Right Vs Left Eye and Sex-Identify Distribution
In the studied sample, self-identified males made up approximately 60% of the RRD cases therefore they were 
statistically more likely to get RRD in our sample. This finding is consistent with several large sample previous 
studies.39 The male predisposition could be attributed to factors such as higher rates of myopia, more frequent exposure 
to physical trauma, or hormonal influences, though further research is needed to confirm these associations.

In terms of laterality, previous studies have reported higher incidence of RRD in the right eye.40 In this study, there 
was statistically insignificant predominance of the right eye. The reason for statistical insignificance could be sample 
size. The studies that established the association of right eye and RD did have much higher sample size that potentially 
affects our data’s significance when it comes to laterality.

However, it could also be that in our geographic area laterality is not a significant risk factor for RRD.

Strengths/Limitations
Our study is the first of its kind to apply rigorous exclusion criteria and calculate incidence ratios for a well-defined 
population, using multi-year data collected from a single geographic region characterized by hot, dry summers and cold 
winters. By focusing on patients aged 65 and older, we reduce the impact of seasonal recreational activities as a potential 
confounding factor in the development of retinal conditions. This unique approach allows for a more accurate assessment 
of the potential relationship between meteorological factors and retinal detachment in a population that may be more 
vulnerable to these influences.

While our study offers valuable insights into the connection between climate and retinal detachment, it is not without 
limitations. First, the cross-sectional nature of this retrospective study limits our ability to draw causal conclusions 
regarding the impact of meteorological factors on the incidence of RRD. This limitation is inherent in observational 
studies, where causality cannot be definitively established. Additionally, although our sample size is significant, it may 
still lack the statistical power necessary to detect smaller, but potentially meaningful, effects—particularly when 
analyzing complex meteorological data that could involve subtle interactions. Specifically, the observed negative 
correlation between temperature and RRD incidence (r = –0.70, p = 0.30) suggests a large effect size despite the lack 
of statistical significance. This raises the possibility that our study may have been underpowered to detect smaller but 
potentially meaningful associations.

Furthermore, several important variables were not directly measured in this study. For example, individual patient 
activity levels and a history of myopia—both of which could potentially influence the development of retinal conditions 
—were not included as part of our analysis. Instead, patients were excluded based on medical coding, which may not 
fully capture these factors. Physical activity, a potential mediator for trauma or exertion-induced vitreoretinal traction, 
also declines substantially in elderly populations—by 40% to 80%—further reducing potential exposure to certain 
activity-related environmental risk factors.41 Moreover, the prevalence of allergic eye conditions—which can lead to 
eye rubbing and thus vitreoretinal stress—decreases significantly with age, further supporting the idea that older 
individuals may have diminished sensitivity to environmental RRD triggers.42 Future research would benefit from 
addressing these gaps by directly measuring relevant variables such as physical activity, myopia, and other ocular risk 
factors. Additionally, a prospective study design could provide stronger evidence by following patients over time and 
examining the effects of meteorological variables in real-time.
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Future Directions
Looking ahead, our study adds to the growing evidence that temperature may not have a clear association with incidence 
of RD. A similar study could be conducted in a high-risk patient population, particularly among individuals with myopia, 
who are known to have a greater predisposition to RRD. Expanding this research to include younger age groups and 
patients with more specific risk factors could help elucidate the role that meteorological factors play in RRD pathogenesis 
in combination with other risks such as previous trauma. Prospective studies incorporating additional environmental 
variables, such as daily activity levels may also yield clearer results.

Conclusion
In conclusion, this study offers novel insights into RRD incidence within the context of unique climate of hot, dry 
summer climate with cold winters, while addressing and mitigating several common limitations faced by previous 
studies. No statistically significant associations were found between temperature, humidity, barometric pressure, or UV 
index and RRD incidence. While environmental factors may influence RRD risk, our results suggest a limited role for 
environmental variables in older subjects. Future research should focus on higher-risk groups and incorporate additional 
environmental and patient-level variables to further explore the complex etiology of RRD.
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