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1. Rationale and background 

COVID-19 is an infectious disease caused by the severe acute respiratory syndrome coronavirus 

2 (SARS-CoV-2) first identified in Wuhan, China, in December 2019 (1). As of March 10th, 2021, 

COVID-19 pandemic has resulted in more than 117 million confirmed cases and above 2.6 million 

deaths worldwide (2). Therefore, SARS-CoV-2 outbreak has led to the largest and more severe 

pandemic since the influenza pandemic in 1918-19 (3). Spain ranks as the seventh most affected 

country with more than 3 million cases and 71,727 deaths (2). To date, the Spanish region 

Community of Valencia has registered 381,919 positive cases and 6,911 deaths (4). 

SARS-CoV-2 infection may be asymptomatic or cause a wide spectrum of symptoms that may 

appear after a variable period of incubation (average time from exposure to onset is 5 days; 97.5% 

of people who develop symptoms do so within 11.5 days) (5). Among them, the most common 

symptoms derive from the primary infection of the respiratory tract and consist of dry cough, 

shortness of breath and fever (5). Additional symptoms include fatigue and changes to taste and 

smell (5, 6). However, SARS-CoV-2 infection has also been associated with alterations in the CNS 

and peripheral nervous system (7), liver (8), cardiovascular system (9), kidneys (10) and skin (11, 

12). 

Cutaneous manifestations of COVID-19 were first reported in early 2020 in China with only 2 out of 

1,099 positive cases (13). However, a study carried out later in Italy found that 18 out of 88 COVID-

19 positive patients developed dermatological alterations, of which 8 developed cutaneous 

involvement at the onset and 10 after the hospitalization. Cutaneous manifestations included 

erythematous rash (14 patients), widespread urticarial (3 patients) and chickenpox‐like vesicles (1 

patient) (14). Since then, several studies have discussed reports of patients infected with COVID-

19 associated with vesicular manifestations of Herpes Zoster (HZ) (15, 16, 17, 18). A recent Turkish 

publication collecting data from fifteen tertiary hospitals from 13 provinces described an increase in 

the number of HZ diagnoses when comparing two months periods pre and post onset of the 

pandemic (19). These results are consistent with a latter study carried out in Brazil in which the 

number of HZ cases were quantified during the months of March to August from 2017 to 2019 and 

compared with the similar period in 2020 (20). Although the HZ cases were not assessed within 

COVID-19 positive patients, an extra 10.7 cases per million inhabitants during the pandemic was 

reported, which might suggest a correlation between both diseases. 

HZ is a severe disease resulting from the reactivation of Varicella Zoster Virus (VZV), which remains 

latent in sensory nerve ganglia after primary infection (Varicella) (21). HZ can result in dermatomal 

chronic pain which is its most common complication (post-herpetic neuralgia, PHN) (22). Many 

patients with PHN go on to develop severe physical, occupational, and societal disabilities because 

of the enduring pain. Both, HZ and PHN result in reduced quality of life as well as individual and 

societal health care costs (23). 

VZV reactivation seems to be a result of a waning of VZV-specific cell-mediated immunity as occurs 

with ageing or in subjects with immunosuppressive disorders (24). SARS-CoV-2 infection is 

associated with lymphopenia with reduced numbers of CD4 + and CD8 + T cells, B cells and natural 

killer (NK) cells (25). Because cell-mediated immunity is key in the protection against HZ (26), 

lymphopenia could predispose COVID-19 patients to HZ development. However, more scientific 

evidence needs to be provided to corroborate this hypothesis. 

Based on the potential association between SARS-CoV-2 and HZ, we propose here a study to 

estimate the risk of HZ in subjects with SARS-CoV-2 infection using Real World Data (RWD). This 

population-based retrospective dynamic cohort study (meaning that members can leave or be 

added over time) will be based on eHR databases/registries from the Valencia Region (Valencia 
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Health System Integrated Database (VID) (27). VID allows linking socio-demographic, inpatients, 

outpatients, specialists, medication, and microbiology databases (among others) at individual level. 

The study population will consist of all population covered by the Public Health System (over 98%), 

representing about 5 million persons. As of March 8th, 2021, more than 381,919 confirmed cases 

of SARS-CoV-2 have been registered in the Valencian Community (4). Together with the VID 

makes the region of Valencia the ideal candidate to test the proposed hypothesis. 

 

2. Hypothesis 

We hypothesize that individuals 50 years and older previously infected with SARS-Cov-2 have 

higher risk of experiencing Herpes Zoster. 

3. Objectives 

The overall objective is to estimate the risk of HZ in subjects 18 years and older infected with SARS-

CoV-2 using the Valencia health system Integrated Databases (VID). 

3.1 Primary objectives 

Compare the risk of HZ among individuals 50 years and older with and without laboratory confirmed 

SARS-CoV2 infection. 

 

3.2 Secondary objectives 

Compare the risk of HZ among individuals 18 years and older with and without laboratory confirmed 

SARS-CoV2 infection. 

Compare the risk of HZ in overall population older than 18 years old in the pandemic period against 

pre-pandemic period.  

Describe the likelihood of developing HZ after laboratory-confirmation of SARS-CoV2 according to 

severity of disease.  

 

3.3 Exploratory objectives 

Describe the changes with time in likelihood of developing HZ after laboratory-confirmation of 

SARS-CoV2. 

 

4. Methods 
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4.1 Study design 

A population based, retrospective dynamic cohort study using real-world data from the Valencia 

healthcare Integrated Databases (VID).  

Individuals within the cohort will be followed up over time to determine the incidence of HZ. As a 

dynamic cohort, individuals will be recruited to or leave the cohort at different times depending on 

the inclusion/exclusion criteria. 

4.2 Study population and period 

The cohort will include all subjects older than 18 years living in Valencia Region, registered in the 

Regional Health System (RHS) (over 98%) from January 1st 2018 to, at least, December 31st 2020 

(or date of data extraction). The inclusion and exclusion criteria will be the following: 

Inclusion criteria: Subjects aged 18 years and above covered by the RHS and residing in the 

Valencia Region during study period. 

Exclusion criteria:   

• Subjects with less than 12 months of registration to the RHS and subjects with incorrect 

codification.  

• Subjects vaccinated against HZ before the diagnosis of SARS-CoV-2 

• Subjects vaccinated against SARS-CoV-2 before the diagnosis of SARS-CoV-2 

Start of follow-up:  The start of the follow-up is defined as the latest of start of the study (1st January 

2018), first date of registration in the database or date of the 18th birthday.  

End of follow-up: The end of the follow-up is defined as the earliest of the following cases: 

• End of study period 

• Loss of follow-up (exit of RHS) 

• Exitus 

• Vaccination with HZ vaccine 

• Vaccination with COVID-19 vaccine 

• Development of HZ  

 

4.3 Case definition of HZ 

Incident herpes zoster cases will be considered as the appearance of a HZ-related ICD-code (ICD-

9 053.x; ICD-10 B02.x) diagnostic code for herpes zoster, excluding those with specific ICD-codes 

for PHN (ICD-9 053.12, 053.13 and 053.19, ICD-10 B02.2). Cases will be identified from outpatient, 

SIA (see section 4.8), and inpatient, MBDS, in any diagnostic position. Incident HZ will be defined 

as an episode of herpes zoster without any evidence of herpes zoster or PHN for at least 6 months 

previously.  

4.4 Sars-Cov-2 exposure 

Exposure status of everyone might change within the follow up period (Figure 3): Sars-Cov-2 

unexposed in the pre-pandemic period and Sars-Cov-2 exposed in the pandemic period. Sars-Cov-

2 exposure levels will be treated as a time-varying variable and the following states will be 

considered: 



 

 

 

 

9 

1) Sars-Cov-2 unexposed: subject’s follow up period from the start of follow-up to the 

declaration of the pandemic in Spain (March 14th 2020). 

2) Sars-Cov-2 exposed: subject’s follow up period from the start of the pandemic. We will 

consider the following 2 comparison groups:  

• Sars-Cov-2 free: time from the start of pandemic (or the follow-up) to the date of 

the first Sars-Cov-2 confirmation (by PCR or Ag test). If no Sars-Cov-2 positive test 

registered, the time period will be until the end of follow-up. 

• Sars-Cov-2 laboratory-confirmed: time from the date of the SARS-CoV-2 positive 

result in RedMiva to the end of follow up.  

 

 

Figure 3. Example of exposure, follow-up and comparisons in the study.  

* Subjects with recurrent episodes of Sars-Cov-2 will be treated separately. If the sample size is 

not large enough for the analysis, these individuals will be excluded for the analysis. 

4.5 Other health outcomes 

4.5.1 Pandemic and pre-pandemic periods 

 

- Pre-pandemic period will be considered from January 1st 2018 to March 14th 2020 

- Pandemic period will be considered from March 14th 2020 to the end of study period 

 

4.5.2 Severity 

Both hospitalizations and stays in ICU will be considered for severity analyses  

4.6 Covariates 

Covariate information will be collected on sociodemographic, spatial information, vaccination 

against Sars-Cov-2 and comorbidities. The source of the eHR databases and the variables needed 

to create the covariates is given in Annex 1. 

Sars-Cov-2 Exposed

Pre- Pandemic period Pandemic period

Subjects with Sars-Cov-2 

Subjects Sars-Cov-2 free 

Subject follow-up example

Pre-pandemic period

Pandemic period
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4.6.1 Sociodemographic variables  

Age 

Age will be treated as time-dependent variable. Population follow-up will be stratified 

according to the following four age groups (18-49/50-64/70-79/≥80). 

Sex 

Female/Male 

Rural residence 

Rural residence (yes/no) will be classified based on the law for sustainable 

development of the rural environment from the Regional Government. Rural areas 

are classified according to population density (<100 inhabitants/km2), urban nucleus 

proximity, population trend, percentage of employment in primary, secondary and 

tertiary sectors and territorial structure.   

Nationality 

Spanish/Other 

Social exclusion risk  

At risk (yes/no). The classification is based on multiple aspects including 

unemployment, foreigner in irregular situation or without resources. 

4.6.2 Spatial variables 

The spatial variables are summarized in Figure 2: 

 

Figure 2. Geographical stratification of the Valencia Region health care system: Province, Health 

Department, Health Care District and Municipality. 

4.6.3 Comorbidities 

Comorbidities that have been identified as risk indicators for HZ will be considered for 

the analysis. These conditions will be identified by systematic search of ICD-codes in 

the hospital or ambulatory databases, MBDS or SIA. Subjects will be considered to 
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have a given condition from the first appearance of the comorbidity-related diagnosis 

date until the end of the follow-up period.   

Disease classification ICD-10 

Diabetes E10-E14 

COPD J44 

Ischemic heart disease I20-I25 

Other heart disease I27-I52 

Kidney disease N18-N19 

Immunocompromised  

HIV B20-B24 

Cancer C00-D49 

TOTS Z94 

IBD K50-K51 

RA M05-M14 

SLE M32 

  

 

COPD: chronic obstructive pulmonary disease, HIV: human immunodeficiency virus, 

TOTS: Transplanted organ and tissue status, IBD: inflammatory bowel disease, RA: 

rheumatoid arthritis, SLE: systemic lupus erythematous. 

Presence of any comorbidity. 

This is a binary variable indicating whether the patient has at least one comorbidity 

defined above.  

Number of underlying conditions 

This is a categorical variable indicating the number of comorbidities (0, 1, 2, 3+). 

4.6.4 Temporal variables 

Temporal variables such as calendar week, month and year will be contemplated to 

detect trends.  

4.7 Data sources 

 

4.7.1 The Valencia healthcare Integrated Databases (VID) - Real World Data  

 

The Valencia Region accounts with the Valencia Health System Integrated Database (VID) [27], 

one of the best clinical and administrative databases to perform observational studies using RWD. 

VID is a set of multiple, public, population-wide electronic databases including sociodemographic 

and administrative data, clinical (hospital and GP setting), vaccination registry and microbiology 

databases (including both positive and negative results). Importantly, VID allows linking all these 

databases at individual level using the personal ID number of each citizen of The Region. 
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Figure1: Scheme of the Valencia Health System Integrated Database (VID); VIS, Vaccine Information 

System; RedMIVA, Microbiological Surveillance System; CIS, Cancer Information System; SIER-CV, 

Rare Diseases Information System; CAR, Congenital Abnormalities Registry; BIMCV, Medical Image 

Bank; CRC, Catalogue of Corporate Resources; MBDS, Minimum Basic hospital Data Set; AED, 

Accident & Emergency Department record; GAIA, Pharmaceutical Module; SIA, Ambulatory Information 

System 

 

The following registries from VID will be used for the study: 

Population-based administrative database (SIP) 

The regional population-based administrative database, SIP (Personal Information 

System), collects and updates demographic data, health services assignment, and 

access to public health services for both residents of the Valencia Community and non-

residents with access to public health services. It includes APSIG characteristic which 

is an identification code defined for each person at any time including: inhabitant’s 

registration status, nationality (Spanish or not), sex, year of birth, health department 

assigned, health care insurance, residence status, migrations, work activity, 

geopolitical group, and social exclusion. Since 2005, SIP can be linked with the hospital 

discharge database. All other healthcare databases are able to capture the 

demographic data from SIP.  

Primary Care Database  

Abucasis SIA-GAIA (Ambulatory Information System - Care provision management) is 

a primary care database used across the entire Valencia healthcare system that 

contains medical information for each patient attended in the Primary Care (PC) setting 

(General Practitioners, GPs, and specialists). It was set up in 2006 and the percentage 

of the population included increased from 73.1% in 2007 to 88.8% in 2008 and to 95.7% 

in 2009. This database contains primary care diagnoses (physician coded using the 

International Classification of Diseases Revision, Clinical Modification (ICD-CM)) and 

all drug prescriptions (using Anatomical Therapeutic Chemical (ATC) Classification 

System). In addition, the physician or paediatrician and nurse responsible recorded text 
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about each episode and about the patient is included. The database is also used at 

Specialty Centres and is considered reliable since 2007.  

Hospital Discharge Database 

The Spanish hospital discharge database, MBDS (Minimum Basic Data Set), collects 

diagnosis and procedures as an assessment of medical activity. The coding system 

used is ICD-9-CM until 2016 and ICD-10-CM afterwards. The main discharge diagnosis 

is coded in first position, and diagnosis relevance decreases as the position number 

increases. Using MBDS is compulsory for all public hospitals, and over 95% of all 

discharges are included. According to the Spanish Ministry of Health, data are 

considered reliable since 2002. 

Microbiological Surveillance Network 

The Microbiological Surveillance Network (RedMIVA) contains all the results (positive 

or negative) given by all the microbiology laboratories of the Valencian Public System 

network. All data is transferred from the laboratories to the RedMIVA database on a 

daily basis. Data are considered reliable since 2008. 

4.8 Data collection 

The following variables (Annex 1) will be requested to the different databases for the period from 

July 2017 until at least December 31st 2020 (depending on the date of data extraction) for 

subject’s ≥ 18 years. Data privacy will be protected by using dissociated data. 

4.9 Sample size considerations 

4.9.1 Cohort estimations 

Currently, approximately 4,900,000 inhabitants of Valencia Region are covered by the PHS. Since 

the study is restricted to subjects aged 18 years and older and approximately 20% of the Spanish 

population is younger than 20 years (data from Statistics National Institute, INE), we might expect 

approx. 4 million subjects to fulfil the inclusion criteria.  

4.9.2 HZ incidence rates estimations 

Data from a previous study from our team (28), using the same health databases from Valencia 

Region showed an incidence rate of HZ of 5.02 (4.99–5.04), 5.3 (5.3-5.4), 7.3 (7.2-7.4), 8.3 (8.2-

8.4) and 8.6 (8.5-8.8) per 1000 persons-year in subjects ≥ 18, 50-59, 60-69, 70-79 and  ≥ 80 

years old, respectively.  

4.9.3 Expected SARS-CoV-2 cases 

As of January 2021, The Valencia Region registered a total of 219.144 confirmed cases of Covid-

19 in all ages. The figure below shows the evolution of the cumulative positive cases in The 

Region over time.  
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119.935 of them were confirmed in people older than 50 years of age. The table below shows the 

number of positives for SARS-CoV-2 by age group. 

 

 

4.9.4 Number of tests performed in The Region over time 

As of December 31st 2020, a total of 2.112.504 SARS-CoV-2 tests were performed. The following 

table shows the monthly number of positive and negative tests (both PCR and Ag) performed. 

 

4.9.5 Power Calculation for HZ IR comparison among SARS-Cov-2 lab-

confirmed and SARS-Cov-2 free. 

Considering an HZ IR of 7 cases per 1000 persons-year in SARS-Cov-2 free, and the following 

expected populations: 110 000 SARS-Cov-2 lab-confirmed and 2 000 000 SARS-Cov-2 free, we 

would be able to find statistically significant (significance level = 0.05) differences in RR for HZ 

(SARS-Cov-2 free vs. Lab-confirmed) of 10% (RR 1.1) with a power of ~ 80% (power = 0.760864).  

Total negatives % of total AG PCR Total % of total AG PCR

feb-20 514 468 91,05058366 468 46 9,829059829 46

mar-20 39403 26394 66,98474735 26394 13009 49,28771691 13009

abr-20 80998 69783 86,15397911 69783 11215 16,07124944 11215

may-20 114973 112264 97,64379463 112264 2709 2,413062068 2709

jun-20 101371 100395 99,03719999 100395 976 0,972159968 976

jul-20 133709 128809 96,33532522 128809 4900 3,804082013 4900

ago-20 243498 216819 89,04344184 216819 26679 12,30473344 26679

sept-20 269026 240845 89,52480429 912 239933 28181 11,74536225 109 28072

oct-20 305193 255984 83,87610463 11170 244814 49209 20,10056614 4832 44377

nov-20 394144 323865 82,16920719 44718 279147 70279 25,17634078 14560 55719

dic-20 429675 348567 81,12340723 67192 281375 81108 28,82558863 20070 61038

Total 2020 2112504 1824193 86,35216785 123992 1700201 288311 16,95746562 39571 248740

Total tests

Negative results Positive results

Month
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Power calculation was estimated based on the Two-sample Poisson Ratio Tests (Different 

Sizes)from the PASSED package of R (version 4.0.2).  

 

  Statistical analysis 

4.9.6 Primary objective 

To develop the primary objective, we will compare the incidence of HZ among SARS-Cov-2 free 

and Sars-Cov-2 laboratory-confirmed subjects 50 years and older during the pandemic period. For 

this purpose, models using individual patient data or grouped will be implemented.  

 

Figure 4: Cohort diagram for HZ rates comparison among subjects with and without previous 

episode of COVID19 

The risk of HZ in subjects with Sars-cov-2 respect to subjects without Sars-Cov-2 will be estimated 

by a multivariate Poisson or negative binomial model according to applicability assumptions. 

Individual data will be grouped by SARS-Cov-2 free and Sars-Cov-2 laboratory-confirmed 

exposure, age, sex and comorbidities. Individual and grouped data can both be analyzed with the 

Poisson (or Negative binomial) distribution. Given the usual large size of the cohort, estimation 

when using grouped data is considerably quicker than when using individual level data and the 

results for both approaches are remarkably similar.  

The number of HZ cases by aggregation unit will be compared among SARS-Cov-2 free and lab-

confirmed subjects. Age, sex, and comorbidities will be considered for the adjustment, and the 

person-time-at-risk (in years) as an offset term. RR and their 95% confidence or credible intervals 

will be reported. 

Besides, individual-level risk of HZ between SARS-Cov-2 free vs lab-confirmed will be estimated 

by Cox regression model for right censored data. The abovementioned variables will be also 

considered for the adjustment.  

Both approaches will be performed and compared for the robustness of the results. 
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4.9.7 Demographic and baseline characteristics  

Demographic characteristics of the study population will be summarized using descriptive tables 

including frequencies and proportions. Prevalence of comorbidities studied, and Sars-Cov-2 

incidence will be assessed. Demographic data will be presented by type of comorbidity, pre-

pandemic and pandemic period (including the different Sars-Cov-2 exposure levels regarding their 

severity). 

4.9.8 HZ incidence rates (Descriptive analysis) 

Incidence rates (number of patients with an incident case of HZ per 1000 persons-years) will be 

obtained for subjects with and without Sars-Cov-2 in the pandemic period by sex, age-group and 

comorbidity. HZ incident rates for the pre-pandemic period will be also described by sex, age-group 

and comorbidity. 

The person-time-at-risk (in days) ends at the date of the first event of HZ or the end of follow-up, 

whichever comes first. Follow-up time will be split according to the time-varying covariates (calendar 

year, month, week, age and comorbidities). Persons-years will be calculated as the sum of total 

person-time-at-risk divided by 365.25. Rates 95% confidence intervals will be calculated by the 

Exact Poisson method. 

4.9.9 Secondary objectives 

 

1) A statistical analysis like the previous one will be developed to compare the risk of HZ 

among individuals 18 years and older between SARS-CoV2-free and lab-confirmed. 

2) The risk of HZ in subjects with Sars-Cov-2 exposed (pandemic) respect to subjects 

unexposed (pre-pandemic) will be estimated by a multivariate Poisson or negative binomial 

model according to applicability assumptions. Age, sex and comorbidities will be considered 

for the adjustment.  

 

Figure 2. Visual example of HZ incidence rates comparisons among pre-pandemic and pandemic 

periods. 

3) Describe the likelihood of developing HZ after laboratory-confirmation of SARS-CoV2 

according to severity of disease.  

We will calculate and compare the predicted probability of developing incident HZ in the 1, 

3, 6 months following Sars-Cov-2 (1, 3, 6 – months cumulative incidence) using logistic 
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regression models. We will compare the overall probability, regarding Sars-Cov-2 severity, 

and the probabilities obtained from models adjusting for the abovementioned covariates 

(See section 3.5).  

 

 

4.9.10 Exploratory objectives 

 

1) Describe the changes with time in likelihood of developing HZ after laboratory-confirmation 

of SARS-CoV2. 

A descriptive analysis (including Means, standard deviations, quartiles and ranges) of the time to 

the HZ incident case after Sars-Cov-2 diagnosis will be summarized overall and stratified by age, 

sex, frailty category, and comorbidity and Sars-Cov-2 severity. 

 

Analyses of the anonymised data will be carried out using R Statistical Software version 4.1.1  

(Foundation for Statistical Computing, Vienna, Austria).  

 

4.10 Limitations 

Potential limitations of the VID have been described elsewhere (27). Data quality may be a strength 

in some databases, but also a weakness in other repositories or for certain data, such as 

incompleteness of early data from Accident and Emergency Department (AED) records. Also, we 

do not have information about people that are not in contact with the public healthcare service or 

who are attended to in the private sector.  

Clinically-diagnosed SARS-CoV-2 or asymptomatic cases without laboratory confirmation will be 

considered as SARS-CoV-2 free in the study. Nevertheless, Public Health surveillance for Covid-

19 team guarantees that that percentage must be insignificant.  

4.11 Missing data 

The Valencia Region databases have a very low percentage (0.02%) of unregistered data; subjects 

with missing information will be excluded for the study. 

Patients with incomplete follow-up will account for the analysis as of the date of loss of follow up. 

4.12 Data management 

The process for data obtaining in The Valencia Region will have the next steps:1) Ethics Revision 

Board (ERB) approval; 2) General Director of Public Health approval for data transfer; 3) Telematic 

data request; 4) PROSIGA committee approval of data requested; 5) Data extraction; 6) Data 

checking and cleaning; 7) Potential new extraction (if errors); 8) Data analysis. 

All data files will be received in plain text (.txt) format with the variables separated by pipes. 

Identification data will be dissociated with the same seed. The information from the different sources 

will be merged by the subject identification number (SIP number). All files will be passed a check 

list to guarantee the quality of the data and detect possible errors in the extraction.  
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Population will be determined by the SIP file; only data from SIA, CMBD and RedMIVA that intersect 

with the population will be considered. Data in long format (two or more records by subject) will be 

transformed in wide format having a subject in each record.  

Txt files will be transformed into analytical datasets suitable for further sharing and analysis. The 

analytical dataset will contain anonymized data only. The data transformation files will be 

programmed in R. 

5. Regulatory and Ethical considerations 

The study will be conducted in accordance with all applicable regulatory requirements, including all 

applicable subject privacy requirements, the Declaration of Helsinki, and the International Ethical 

Guidelines for Epidemiological Investigations.  

The study will be submitted for approval to the institutional review board.  

For transparency purposes, the protocol will be posted into the European Network of Centres for 

pharmacoepidemiology and pharmacovigilance (ENCePP) website. 

 

5.1 Informed Consent 

No informed consent is necessary as this a retrospective study using deidentified/anonymized data 

for secondary purposes. 

 

6. Management and reporting of adverse events  

NA 

7. Plans for disseminating and communicating results  

Results of this study will be published as scientific papers in peer-reviewed journals. Such 

manuscripts will be prepared independently by the investigators and in accordance with the current 

guidelines of Strengthening the Reporting of Observational studies in Epidemiology (STROBE) and 

properly reported to improve reproducibility and facilitate validity assessment of healthcare 

database studies. 
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3. ANNEX 1 

 

3.1. LIST OF VARIABLES TO BE EXTRACTED FROM DATABASES 

Data privacy will be protected by using anonymised data (see 2.2. section). The following variables will be requested 

to the different databases for the period from 1 January 2007 to 31 January 2015 for subjects ≥18 years old: 

 

Data to be extracted from SIP: 

 

- Identification block including SIP number, sex, date of birth and other geographical of birth, place and 

date of registration (excluding identifying data as surnames, ID card number, phone numbers, etc.)  

- Assignation block (including municipality, healthcare district, etc)  

- Regular location block that includes complete address, health map information as health department 

and census information among others (excluding exact data that allows the exact residence location of 

the subjects)  

- Cessation block including cessation cause and description, cessation date and date of death (when 

applicable)  

- APSI code  

- Barthel Index 

 

 

Data to be extracted from SIA 

- SIP number 

Morbidity database 

- Date of diagnosis activation (diagnosis of interest) 

- Date of diagnosis deactivation (diagnosis of interest) 

- Diagnosis description (diagnosis of interest) 

- ICD-codes (diagnosis of interest) 

Outpatient visits database 

- Date of the visit 

- Diagnosis description 

- ICD-code 

Specialist visits database 

- Date of the visit 

- Diagnosis description 

- ICD-code 

- Professional attendance (GP/Specialist) 

- Specialist service 
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For any diagnosed code related to HZ (see section 4.3) and comorbidities (see section  4.6.3) 

 

Data to be extracted from MBDS: 

- Anonymized Personal Identification Number (SIP) 

- Birth date 

- Sex 

- Municipality of residence 

- Postal code 

- Health department 

- Health care district 

- Date of hospital admission 

- Date of hospital discharge 

- Diagnoses at discharge (main and secondary diagnoses) 

- Procedures during the hospitalization 

- Discharge destination (destination on discharge) 

- ICU (any position) 

- POA 

 For any diagnosed code related to HZ (see section 4.3) and comorbidities (see section  4.6.3) and SARS-Cov-

2 (J12.89, J20.8, J40, J22, J98.8, J80, R65.20, R65.21, R05, R06.02, R50.9, R43.0, Z20.828, Z03.818, Z11.59 

O98.5, B97.29 or U07.1 and B34.2) 

 

 

 

Data to be extracted from RedMIVA 

- SIP number 

- Date of laboratory test (dd/mm/yyyy) 

- Date of test result 

- Sample type 

- Laboratory test (PCR, antigen, etc) 

- Result 

For any SARS-Cov-2 test 

 

Source Dataset Variable Label Type Coding 

SIP Identification 
block 

SIP SIP number character Random key 
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SIP Identification 
block 

sex Sex character Sex_fmt 

SIP Identification 
block 

birth_date Date of birth date yyyy-mm-dd 

SIP Identification 
block 

birth_place Geographical birth date yyyy-mm-dd 

SIP Identification 
block 

nationality nationality character Natio_fmt 

SIP Identification 
block 

reg_status Registration status character Reg_fmt 

SIP Regulation 
block 

reg_date Date of registration date yyyy-mm-dd 

SIP Regulation 
block 

PC Postal code integer Pc_fmt 

SIP Regulation 
block 

muni Municipality Character Muni_fmt 

SIP Regulation 
block 

province Province Character Prov_fmt 

SIP Assignation 
block 

hc_district Health care district Character Hc_dist_fmt 

 Assignation 
block 

h_department Health department Character H_dep_fmt 

SIP  APSI APSI code Character  

SIP Cessation 
block 

ces_date Cessation date Date yyyy-mm-dd 

SIP Cessation 
block 

death_date Date of death Date yyyy-mm-dd 

MBDS  SIP SIP number Character  

MBDS  hosp Hospital Character  

MBDS  h_department Health department Character  

MBDS  admission_date Date of hospital admission 

 

Date yyyy-mm-dd 

MBDS  dIscharge_date Date of hospital discharge Date yyyy-mm-dd 

MBDS  d_i (i= 1,…,30) Diagnoses at discharge 
(any position) 

 

character ICD-9 

ICD-10 

MBDS  p_i (i= 1, …, 30) Procedures during the 
hospitalization 

character ICD-9 

ICD-10 

MBDS  Des_discharge Discharge destination 
(destination on discharge) 

Date yyyy-mm-dd 

MBDS  Death_cause Cause of death character Two 
diagnoses 
ICD coded 

MBDS  ICU ICU (any position) integer Days  

SIA-GAIA  SIP SIP number character Random key 
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SIA Morbidity 
database 

Act_date Date of diagnosis 
activation (diagnosis of 
interest) 

 

date yyyy-mm-dd 

SIA Morbidity 
database 

Dea_date Date of diagnosis 
deactivation (diagnosis of 
interest) 

 

date yyyy-mm-dd 

SIA Morbidity 
database 

Dx_desc Diagnosis description 
(diagnosis of interest) 

character  

SIA Morbidity 
database 

Dx_code ICD-code (diagnosis of 
interest) 

character ICD-9 

ICD-10 

SIA Outpatient 
visits 
database 

Visit_date Date of the visit date yyyy-mm-dd 

SIA Outpatient 
visits 
database 

Dx_desc Diagnosis description character  

SIA Outpatient 
visits 
database 

Dx_code ICD-code character ICD-9 

ICD-10 

SIA Specialist 
visits 
database 

Visit_date Date of the visit date yyyy-mm-dd 

SIA Specialist 
visits 
database 

Dx_desc Diagnosis description character  

SIA Specialist 
visits 
database 

Dx_code ICD-code character ICD-9 

ICD-10 

SIA Specialist 
visits 
database 

Specialist Professional attendance 
(GP/Specialist) 

 

character Profess_fmt 

SIA Specialist 
visits 
database 

Service Specialties Service 

 

character Service_fmt 

      

      

      

      

RedMIVA  SIP SIP number character Random key 

RedMIVA  Lab_date Date of laboratory test date yyyy-mm-dd 

RedMIVA  micro Microorganism/antigen character  

RedMIVA  Res_date Date of test result date yyyy-mm-dd 

RedMIVA  Sample_type Sample type   character  

RedMIVA  Lab_test Laboratory test character  
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RedMIVA  result Result character Res_fmt 

RedMIVA  Antimicro_res Antimicrobial resistance character  

SIV  SIP SIP number character Random key 

SIV  Vaccine_type Vaccine type 
(PCV7, PCV10, PCV13 or 
PPV23) 

character  

SIV  Dose Dose integer  

SIV  Admin_date Administration date (anti-
pneumococcal 
vaccination)       

date yyyy-mm-dd 

 

 

Format Categories 

Sex_fmt Female 

Sex_fmt Male 

Natio_fmt Spanish, Other 

reg_fmt unregistered 

reg_fmt unregistered <1 month 

reg_fmt unregistered ≥ 1 month 

reg_fmt registered 

Muni_fmt 542 municipalities  

PC_fmt Ex: 46112 

Prov_fmt Alicante 

Prov_fmt Castellón 

Prov_fmt Valencia 

Hc_dist_fmt 241 health care districts 

H_dep_fmt 24 health departments 

 
APSI_fmt Ex: 1SH200411261610110BA3 
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The APSIG code is made up of a set of dimensions, each representing a specific aspect that 

allows the segmentation of the entire integrated population in SIP. 

APSIG codes vary over time, 3 codes at the beginning, middle and end of the study will be 

requested for each subject. 

It is a 32-digit code that is structured according to the following table:

 
Profess_fmt Pneumologist, …, 

Service_fmt Endocrinology , …,etc. 

Res_fmt Positive 

Res_fmt Negative 

Res_fmt Other 
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