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Supplementary material 

 

Supplement 1 

Calculation of weeks required to see missed patients 

 

Total loss in elective visits at university hospital/month: 3010 

Number of months with lockdown: 2 

Number of full time equivalents at LMU: 54 

Lost visits per ophthalmologist: 111 (=3010*2/54) 

Number of ophthalmologists in Germany: 7639 

Lost of visits for Germany: 851607 (=7639*111) 

Number of physicians in Germany: 392402 

Percentage of ophthalmologists to physicians in Germany: 1.946% 

(=7639/392402) 

Residents per federal state in thousands and percentage of whole population: 

 

Baden-Württemberg 11070 13% 

Bayern 13077 16% 

Berlin 3645 4% 

Brandenburg 2512 3% 

Bremen 683 1% 

Hamburg 1841 2% 

Hessen 6266 8% 

Mecklenburg-

Vorpommern 1610 2% 

Niedersachsen 7982 10% 

Nordrhein-Westfalen 17933 22% 

Rheinland-Pfalz 4085 5% 

Saarland 981 1% 

Sachsen 4078 5% 

Sachsen-Anhalt 2208 3% 

Schleswig- Holstein 2897 3% 

Thüringen 2143 3% 

Gesamt 83011 
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Number of lost elective visits per state (=851607*percent of population of each 

federal state): 

 

Baden-Württemberg 113567 

Bayern 134157 

Berlin 37394 

Brandenburg 25771 

Bremen 7007 

Hamburg 18887 

Hessen 64283 

Mecklenburg-

Vorpommern 16517 

Niedersachsen 81887 

Nordrhein-Westfalen 183974 

Rheinland-Pfalz 41908 

Saarland 10064 

Sachsen 41836 

Sachsen-Anhalt 22652 

Schleswig- Holstein 29720 

Thüringen 21985 

 

Number of physicians per state as according to German Medical Association 

and calculated number of ophthalmologists (=number of physicians*1.946%): 

 

Baden-Württemberg 50173 977 

Bayern 64255 1251 

Berlin 23130 450 

Brandenburg 10048 196 

Bremen 4130 80 

Hamburg 13324 259 

Hessen 29071 566 

Mecklenburg-

Vorpommern 7609 148 
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Niedersachsen 32888 640 

Nordrhein-Westfalen 84026 1636 

Rheinland-Pfalz 18436 359 

Saarland 5066 99 

Sachsen 9436 184 

Sachsen-Anhalt 17866 348 

Schleswig- Holstein 13428 261 

Thüringen 9514 185 

 

Number of weeks required per ophthalmologist per state to see missed patients 

due to lockdown: (=lost visits per state/ophthalmologist per state/two additional 

patient visits per day/5 working days per week): 

 

Baden-Württemberg 12 

Bayern 11 

Berlin 8 

Brandenburg 13 

Bremen 9 

Hamburg 7 

Hessen 11 

Mecklenburg-

Vorpommern 11 

Niedersachsen 13 

Nordrhein-Westfalen 11 

Rheinland-Pfalz 12 

Saarland 10 

Sachsen 23 

Sachsen-Anhalt 7 

Schleswig- Holstein 11 

Thüringen 12 
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Supplement 2  

Development of a model to prioritize patient visits during and after 

lockdown 

 

Since capacities at hospitals are limited, the hospital can only select a specific 

number of patients per period, which can be selected to get the required 

treatment in that period. Deciding which patients should be treated first after a 

shutdown or during a future lockdown scenario becomes an important decision. 

To identify the best strategy for patient selection, we ran a simulation study for 

two types of illness progress: 1) single incident and 2) chronic illness progress. 

We then develop two potential scenarios for selection and compared them with 

the current baseline scenario. We then measured the resulting benefit from 

each of the scenarios with respect to their outcome for the patients.  

1. Scenarios Definition 

The hospital can choose between the following scenarios to select which 

patients should get the treatment first: 

- Baseline Scenario: Random selection: This is the baseline scenario for 

most of the hospitals. Patients are randomly drawn from the whole 

population.  

- Scenario 1: Severity-based selection: In this scenario, the hospital 

differentiates between different severities of illnesses (from low to high). 

Patients’ selection takes place then based on this metric. Patients with a 

high-severity illness are treated first and patients with a low-severity 

illness last. The score used in this scenario is therefore the severity of 

the illness. 

(1) 𝑠𝑐𝑒𝑛𝑎𝑟𝑖𝑜1𝑠𝑐𝑜𝑟𝑒 = 𝑠𝑒𝑣𝑒𝑟𝑖𝑡𝑦  

- Scenario 2: Severity and urgency based selection: In this scenario, the 

hospital takes the severity of the illness into account, but considers the 

speed of deterioration of the current status also into account. We label 

this dimension urgency. In order to take both dimensions into account 

(severity and urgency), we develop the following score: 

(2) 𝑠𝑐𝑒𝑛𝑎𝑟𝑖𝑜2𝑠𝑐𝑜𝑟𝑒 = 𝑠𝑒𝑣𝑒𝑟𝑖𝑡𝑦 ∙ 𝑢𝑟𝑔𝑒𝑛𝑐𝑦 
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2. Patients’ selection – single incident progress  

For the case of a single incident illness progress (e.g. stroke), we categorized 

the severity of the illness into different levels: 1 (low), 2 (medium) and 3 (high). 

For the urgency, the illness can take 3 different levels: 1 (low urgency for slow 

progress to a specific severity level), 2 (medium urgency for a medium 

progress), and 3 (high urgency for a fast progress). We assume here that we 

have only 3 time periods in which the severity of the illness can change. 

We simulate all possible combinations of severity and urgency, and calculate for 

these combinations the patient selection for the baseline scenario, scenario 1, 

and scenario 2, using equations (1) and (2). Then based on the patient 

selection (which patient should come in which period), we calculate the resulting 

impact on the patients vision, measured as the severity of the illness.  

3. Patients’ selection – chronic disease  

For the case of a chronic disease, the severity of the illness can follow 3 

different pattern: A pattern where the maximal severity at a high pace (fast 

progression), a pattern where the maximal severity is reached at a medium 

pace (medium progression), and finally a pattern where the maximal severity is 

reached at a low pace (low progression).  

To simulate the different progression types, we use the following functional 

formula, which reflects the progression of the severity of the illness, as a 

function of time t, and the speed of progression of the illness α, as well as the 

maximal severity of the illness: 

(3) 𝑠𝑒𝑣𝑒𝑟𝑖𝑡𝑦 = (1 − 𝑒−𝛼𝑡) ∙ 𝑠𝑒𝑣𝑒𝑟𝑖𝑡𝑦𝑚𝑎𝑥  

In our simulation study, α ϵ {0.1; 0.2; 0.4} reflecting a slow, medium, and fast 

progress of the illness, and 𝑡 ϵ [0; 30] reflecting 30 time periods. We differentiate 

between low, medium, and high maximal severity of the illness, 

severitymax  ϵ {1; 2; 3}. 

For the urgency, the illness can take 30 different levels, since we look at 

continuous time frame: from 1(very low urgency for an early progress) to 30 

(very high urgency for advanced progress).  

Also here, we simulate all possible combinations of severity and urgency, and 

calculate for these combinations the patient selection for the baseline scenario, 
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scenario 1 (severity based selection), and scenario 2 (severity and urgency 

based selection), using equations (1) and (2). Then based on the patient 

selection (which patient should come in which period), we calculate the resulting 

impact on the patients vision, measured as the resulting severity of the illness. 

 

 

 

 

 


