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 Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is a new 

type of coronavirus that has symptoms of acute respiratory distress in 

general. In more severe, it can cause kidney failure, pneumonia, and death. 

Environmental conditions that cannot be anticipated, such as climate factors, 

can have an impact on the transmission and survival of viruses, including the 

severe acute respiratory syndrome (SARS) viruses, which are responsible for 

the emergence of respiratory diseases. This research is a quantitative study 

using an ecological approach with secondary data from the Meteorology, 

Climatology, and Geophysics Agency (temperature, humidity, and 

precipitation), and SARS-CoV-2 cases were sourced from the Semarang 

City COVID-19 Task Force in 2021 were univariate and bivariate analyzing. 

The highest temperature average occurs in October (29.8 ⁰C), the humidity 

average occurs in February (91.4%), and the average precipitation occurs in 

February (1,130 mm). Analysis of the correlation found that there was a 

correlation between the SARS-CoV-2 cases with humidity (p=0.000;  

r=-0.245) and temperature (p=0.016; r=-0.127), but there was no correlation 

between precipitation (p=0.403; r=-0.044). Analysis of the influence of 

meteorological elements related to temperature, humidity, and precipitation 

on the incidence of COVID-19 in Semarang City in 2021, it can be 

concluded that there is correlation between temperature and humidity on 

COVID-19 cases except for precipitation. 
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1. INTRODUCTION 

Coronavirus disease 2019 (COVID-19) is caused by a type of coronavirus known as severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV-2) in the family Coronaviridae, genus Betacoronavirus, and 

species relating to severe acute respiratory syndrome. Given how quickly SARS-CoV-2 spread to almost 

every country in the world, it is evident that the virus is extremely contagious [1]. COVID-19 was first 

reported by WHO in China as a pneumonia case of unknown cause and origin in Wuhan City on Tuesday, 

December 31, 2019. COVID-19 cases to date have infected more than 750 million people in 235 countries 

worldwide. Indonesia first confirmed a case of COVID-19 on March 2, 2020 and to date has infected more 

than 6.7 million people in Indonesia [2]. 

COVID cases in Indonesia have occurred in 34 provinces and have caused more than 160 thousand 

Indonesians to die (CFR 2.3%). The East Java area is the region with the highest cases of COVID-19 in 

Indonesia, followed by DKI Jakarta, South Sulawesi and Central Java [3]. Apart from being in the top 

threeregions with the highest cases of COVID-19 in Indonesia, Central Java is the region with the highest 
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cases of death due to COVID-19 amounting to 34 thousand residents (CFR 5.4%) until 2022 [4]. In 2021, 

Semarang City is the area with the second highest number of COVID-19 cases with a total of 16,216 cases 

after Banyumas Regency with 21,859 cases. Semarang City is also the third highest area with a death rate 

from COVID-19 (CFR 17.57%) after Pati Regency (CFR 25.7%) and Blora (CFR 17.89%). This could be 

due to high population mobility, population density, and climatic factors, including temperature, humidity, 

and precipitation [5]. 

The pandemic that occurred was not determined by a few factors but by many influencing factors 

including demography and the environment [6], [7]. Some of these factors have unknown correlations and 

relationships with COVID-19 cases [8]. In addition to demographic factors, unanticipated environmental 

conditions, such as climate factors, can have an impact on the transmission and survival of viruses, including 

influenza and severe acute respiratory syndrome (SARS) viruses, which are responsible for the emergence of 

respiratory diseases [9], [10]. Environmental variables, particularly temperature and absolute humidity, were 

responsible for the changes in the spatiotemporal patterns of influenza [11]. 

Climate includes air temperature, precipitation, humidity, and wind speed. Some of these climatic 

factors can affect disease agents such as viruses, bacteria, protozoa, and other microorganisms that do not have a 

thermostatic mechanism (static temperature resistance) [12]. Studies carried provided outside of Indonesia 

demonstrate a strong correlation between COVID-19 instances and temperature [13], [14]. Additionally, there is 

a strong correlation between COVID-19 and humidity [6], [15], as well as between COVID-19 and rainfall [14], 

[16]. Similar research was also conducted in the city of Jakarta, Indonesia, which stated that the weather had a 

positive correlation with COVID-19 cases [17]. In addition, temperature and wind speed are also inseparable 

from the factors that affect the number of COVID-19 cases in Indonesia [17], [18].  

This study aimed to find out whether there is a correlation or relationship between changes in 

climate factors (average temperature, humidity, and precipitation) with the number of positive confirmed 

cases of COVID-19 in the city of Semarang from January to December 2021. This research uses secondary 

data over a period of one year with the hope that more variations in climate data will be used. It has long 

been known that meteorological conditions affect vector-borne illnesses. Variations in temperature, humidity, 

and precipitation can affect the sensitivity of the dengue virus and vector, as well as the ability to forecast the 

distribution of risk [19], [20]. Hopefully, this research can contribute to increasing references as material for 

consideration in increasing awareness of spikes in COVID-19 cases at Semarang City, Central Java Province, 

to the National level. The background information mentioned above piques the curiosity of researchers who 

wish to investigate further the correlation-positive or negative-between meteorological variables, specifically 

temperature, humidity, and rainfall, and the incidence of COVID-19 in Indonesia, particularly in Semarang 

city. An increased incidence of COVID-19 instances will follow an increase in the number of climate factors, 

if the association is positive. In contrast, a negative association indicates that fewer COVID-19 cases will 

follow fewer climatic conditions. 

 

 

2. METHOD 

This research is a quantitative study using an ecological study approach. Ecological studies are 

epidemiological studies that focus on comparisons between groups compared to individuals. The place of research 

is Semarang City, Central Java Province. The population for this research is all reports of positive confirmed cases 

of COVID-19 that were treated and data on climate factors (temperature, humidity, and precipitation) in the city of 

Semarang from 1 January to 31 December 2021. Meanwhile, the research sample used was the same as the study 

population. This study uses secondary data as a data source. Climate data is taken from Meteorology Climatology 

and Geophysics Agency (BMKG) Class I used are temperature, humidity, and precipitation. COVID-19 case data 

comes from data from the Semarang City COVID-19 Task Force. The research project is also authorized by an 

ethical permit (ethics number 0781/EA/KEPK/2022), which is registered with the Ministry of Health's Health 

Research Ethics Committee (KEPK) at Semarang Health Polytechnic. 

Data analysis was performed using univariate and bivariate data analysis. Univariate analysis 

depicting temperature, humidity, and precipitation from January 1 to December 31, 2021. The bivariate 

analysis used is the person correlation test to see the correlation between climate factors and the COVID-19 

case variables in Semarang City in 2021. The correlation between variables is said to be significant if the 

value p-value <0.05. The direction of the correlation can be seen from the positive-negative value of a 

coefficient (r) correlation. If the value of r is positive, it is interpreted that as the value of the variable 

increases, the value of other variables also increases. Meanwhile, a negative r value means that the value of a 

variable increases, and the value of the other variable decreases. The strength of the relationship between the 

two variables qualitatively can be divided into: i) r=0.76-1.00 indicating a very strong/perfect relationship;  

ii) r=0.51-0.75 indicates a strong relationship; iii) r=0.26-0.50 indicates a moderate relationship; and  

iv) r= 0.0-0.25 indicating a weak relationship. 
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3. RESULTS AND DISCUSSION 

COVID-19 cases being treated in Semarang City from 1 January to 31 December 2021 tended to 

decrease. July 7, 2021, is the day with the highest number of COVID-19 cases treated, with 2,460 cases. 

December 24-31, 2021 is the day with the lowest COVID-19 cases, namely 0 cases. This variable is an 

abnormal data distribution. 

The average daily temperature in Semarang City from January to December 2021 has increased. 

October 2021 was the highest average temperature of 29.8 oC and February 2021 was the day with the lowest 

average temperature of 26.71 oC. Variable air temperature in the city of Semarang is normally distributed. 

Daily average air humidity in Semarang City tends to increase and decrease. February is the month with the 

highest humidity, 91.4%, and July 2021 is the month with the lowest average humidity, 70%. The humidity 

Variable in Semarang City is normally distributed. The average precipitation in Semarang City tends to 

change. February is the month with the highest average precipitation of 1,130 mm and June with the lowest 

average precipitation of 225 mm. Precipitation Variable in Semarang City is normally distributed. The 

average daily COVID-19 case count rises in July (2,035 cases) and falls in December (three cases). The 

variable for COVID-19 instances in Semarang City follows a normal distribution, shown in Table 1. The 

information came from Semarang City's class I agency for meteorology, climatology, and geophysics. 

 

 
Table 1. Descriptive distribution of daily variables and covariates, 2021 

Variable and covariate Median Mean Min Max Standard deviation Kolmogorov-smirnova 

COVID-19 case 427.5 520.82 0.0 2,460 514.71 0.000 

Temperature 28.4 28.33 24.5 32.3 1.038 0.000 
Precipitation 0.4 6.25 0.0 173.5 14.83 0.000 

Humidity 82.0 81.12 54.0 96.0 6.59 0.000 

 

 

Analysis of the Correlation between air temperature and COVID-19 cases based on Table 2 found 

that there was correlation between air temperature and COVID-19 cases (p=0.016). Figure 1 as shown in 

Scatterplot correlation (bivariate) analysis of COVID-19 case in Semarang city in 2022. Based on  

Figure 1 (a), it has a weak correlation strength (r=0.127) with a negative correlation direction. This means 

that if the air temperature increases, the daily COVID-19 cases in Semarang City will decrease, and vice 

versa. The results of this study are in line with research conducted by Nottmeyer which stated that there was 

a significant correlation or relationship between temperature and COVID-19 incidence (RR temp =1.33 with 

95%CI: 1.08; 1.64) [21]. Another study found that there was an average relationship or correlation between 

temperature and the incidence of COVID-19 that occurred in New York in March-April 2020 [22]. The ideal 

temperature range for the growth of vectors that could alter the way that the agent of an illness interacts with 

the human host is between 25 °C and 27 °C [15]. The variation in results may be due to differences in air 

temperature data used, so further research is needed with a longer length of time than previous research to be 

able to prove this possibility. Climate can affect the life of diseases such as bacteria, viruses, and protozoa 

[23]. Research using a surrogate coronavirus shows that the virus inactivates faster at 20 ˚C than at 4 ˚C. The 

replacement virus can live longer at temperatures of 22-25 ˚C and will quickly disappear at higher 

temperature [24].  

 

 
Table 2. Correlation analysis of temperature, humidity, and precipitation in the COVID-19 case in Semarang city in 2021 

Dependent variable Analysis Independent variable 
Temperature Humidity Precipitation 

COVID case Pearson correlation (r) -0.127 -0.245 -0.044 

Sig. (2-tailed) (p-Value) 0.016 0.000 0.403 

N 365 365 365 

 

 

Analysis of the correlation between humidity and the COVID-19 case found that there was a 

correlation between humidity and the COVID-19 case (p=0.000). Based on Figure 1(b), it has a weak 

correlation strength (r=-0.245) with a negative correlation direction. This shows that if humidity increases, 

the daily COVID-19 cases in Semarang City will decrease, and vice versa. The results of this study are in line 

with research conducted by Yang et al. that decreasing humidity levels can increase the transmission of 

COVID-19 and vice versa [25]. A study states that the life of a coronavirus is affected by a relative humidity 

of 40-50%. The decrease in humidity is associated with the ability of the host to produce mucus to expel the 

virus to be reduced [8], [23]. According to earlier studies, a 1% increase in humidity can lower COVID-19 

daily incidence rates by 0.85% (95%CI: 0.51%, 1.19%) and daily mortality rates by 0.51% (95%CI: 0.34%, 
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0.67%) [26]. This strengthens the evidence that there is a negative association between the number of 

COVID-19 cases and humidity. Research from New Delhi, India, further supports this, stating that the 

disease may spread further with increased temperature, relative humidity, evaporation, and wind speed in the 

National Capital Region (NCT) of Delhi due to its favourable climate [27]. A host that experiences low 

humidity may be more susceptible to viral infection because airway cilia cells are less able to clear mucus, 

eliminate virus particles, and repair airway cells [7]. Signaling proteins are released by infected airway cells 

to notify other cells about the potential for viral invasion. Low humidity conditions, however, may weaken 

these innate immune defense mechanisms [28]. 
 

 

  
(a) (b) 

  

 
(c) 

 

Figure 1. Scatterplot correlation (bivariate) analysis of COVID-19 case in Semarang city in 2022,  

(a) temperature, (b) humidity, (c) precipitation 
 

 

Analysis of the correlation between precipitation and COVID-19 cases found that there was no 

correlation between precipitation and COVID-19 cases (p=0.403). Based on Figure 1(c), it has a weak 

correlation strength (r=-0.044) with a positive correlation direction. This shows that if the air temperature 

increases, the daily COVID-19 cases in Semarang City will also increase, and vice versa. The correlation 

between precipitation and COVID-19 cases in this study is positive. This result is in line with previous 

research that stated no significant relationship or correlation exists between precipitation and COVID-19 

cases [17], [27]. This is not in line with previous research which stated that when precipitation decreases, 

there will be an increase in COVID-19 cases or a negative correlation [29]. Precipitation and pollutant 

concentrations in the air have a negative correlation. Pollutants and particulates that are very small in the 

atmosphere can disappear effectively when it rains and vice versa [30]. A study shows that the presence of 

pollutants in the atmosphere is an important factor in the spread of SARS-CoV-2 [31], [32]. Further 

epidemiological studies must still be carried out in future studies to ensure that rain is indeed a factor in 

eliminating the pollutant carrier of SARS-CoV-2. This study still experiences data limitations that can only 

be used for one year, namely 2021. To better describe the phenomenon of the explosion of COVID-19 cases 

whether it is correlated with climatic factors (temperature, humidity, and precipitation), in our opinion, it can 

better describe the correlation if using data for more than one year. 
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4. CONCLUSION 

Meteorological elements have an important role in the rate of infection of the COVID-19 virus in sub-

tropical countries where temperature, humidity, and precipitation are the three main elements that have the 

most influence. After analyzing the influence of meteorological elements related to temperature, humidity, 

and precipitation on the incidence of COVID-19 in Semarang City in 2021, it can be concluded that there is 

no correlation between temperature and precipitation on COVID-19 cases except for humidity. A more 

comprehensive analysis needs to be carried out using other supporting variables such as wind direction, wind 

speed, population, and community mobility. 

 

 

REFERENCES 
[1] H. A. Aboubakr, T. A. Sharafeldin, and S. M. Goyal, “Stability of SARS‐CoV‐2 and other coronaviruses in the environment and 

on common touch surfaces and the influence of climatic conditions: A review,” Transboundary and Emerging Diseases, vol. 68, 
no. 2, pp. 296–312, Mar. 2021, doi: 10.1111/tbed.13707. 

[2] World Health Organization, “Listings of WHO’s response to COVID-19,” World Health Organization, 2020. 

[3] M. of H. of the R. of Indonesia, “POSITIVE TREND OF COVID-19 BY PROVINCE.” Accessed: Jun. 12, 2023. [Online]. 
Available: https://dashboardcovid19.kemkes.go.id/. 

[4] C. B. of Statistics, “Covid-19 Cumulative Cases by Regency/Municipality in Jawa Tengah Province, 2021,” Central Bureau of 

Statistics. Accessed: Jun. 12, 2023. [Online]. Available: https://jateng.bps.go.id/statictable/2022/03/21/2606/kasus-kumulatif-
covid-19-menurut-kabupaten-kota-di-provinsi-jawa-tengah-2021.html . 

[5] C. J. H. Agency, Health Profile of Central Java in 2021, 1st ed. Semarang: Central Java Health Agency, 2021. 

[6] R. M. Anderson, H. Heesterbeek, D. Klinkenberg, and T. D. Hollingsworth, “How will country-based mitigation measures 
influence the course of the COVID-19 epidemic?,” The Lancet, vol. 395, no. 10228, pp. 931–934, Mar. 2020, doi: 

10.1016/S0140-6736(20)30567-5. 

[7] Z. Sun, K. Thilakavathy, S. S. Kumar, G. He, and S. V. Liu, “Potential factors influencing repeated SARS outbreaks in China,” 
International Journal of Environmental Research and Public Health, vol. 17, no. 5, 2020, doi: 10.3390/ijerph17051633. 

[8] L. C. Marr, J. W. Tang, J. Van Mullekom, and S. S. Lakdawala, “Mechanistic insights into the effect of humidity on airborne 

influenza virus survival, transmission and incidence,” Journal of The Royal Society Interface, vol. 16, no. 150, Jan. 2019, doi: 
10.1098/rsif.2018.0298. 

[9] J. D. Tamerius et al., “Environmental predictors of seasonal influenza epidemics across temperate and tropical climates,” PLoS 

Pathogens, vol. 9, no. 3, Mar. 2013, doi: 10.1371/journal.ppat.1003194. 
[10] A. F. Brouwer, M. H. Weir, M. C. Eisenberg, R. Meza, and J. N. S. Eisenberg, “Dose-response relationships for environmentally 

mediated infectious disease transmission models,” PLOS Computational Biology, vol. 13, no. 4, Apr. 2017, doi: 

10.1371/journal.pcbi.1005481. 
[11] K. Dave and P. C. Lee, “Global geographical and temporal patterns of seasonal influenza and associated climatic factors,” 

Epidemiologic Reviews, vol. 41, no. 1, pp. 51–68, Jan. 2019, doi: 10.1093/epirev/mxz008. 

[12] World Health Organization, “Climate change and human health - risks and responses SUMMARY,” World Health Organization, 
2003. 

[13] P. Shi et al., “Impact of temperature on the dynamics of the COVID-19 outbreak in China,” Science of The Total Environment, 

vol. 728, no. 77, Aug. 2020, doi: 10.1016/j.scitotenv.2020.138890. 
[14] B. Chen et al., “Roles of meteorological conditions in COVID-19 transmission on a worldwide scale,” medRxiv, 2020. 

[15] M. R. Maulana, R. Yudhastuti, M. F. D. Lusno, Y. A. Mirasa, S. Haksama, and Z. Husnina, “Climate and visitors as the 

influencing factors of dengue fever in Badung District of Bali, Indonesia,” International Journal of Environmental Health 
Research, vol. 33, no. 9, pp. 924–935, Sep. 2023, doi: 10.1080/09603123.2022.2065249. 

[16] M. F. F. Sobral, G. B. Duarte, A. I. G. da Penha Sobral, M. L. M. Marinho, and A. de Souza Melo, “Association between climate 

variables and global transmission oF SARS-CoV-2,” Science of the Total Environment, vol. 729, 2020, doi: 
10.1016/j.scitotenv.2020.138997. 

[17] R. Tosepu et al., “Correlation between weather and Covid-19 pandemic in Jakarta, Indonesia,” Science of The Total Environment, 
vol. 725, Jul. 2020, doi: 10.1016/j.scitotenv.2020.138436. 

[18] M. Rendana, “Impact of the wind conditions on COVID-19 pandemic: A new insight for direction of the spread of the virus,” 

Urban Climate, vol. 34, p. 100680, Dec. 2020, doi: 10.1016/j.uclim.2020.100680. 
[19] R. Li et al., “Climate-driven variation in mosquito density predicts the spatiotemporal dynamics of dengue,” Proceedings of the 

National Academy of Sciences, vol. 116, no. 9, pp. 3624–3629, Feb. 2019, doi: 10.1073/pnas.1806094116. 

[20] U. Langkulsen, K. P. N. Sakolnakhon, and N. James, “Climate change and dengue risk in central region of Thailand,” 
International Journal of Environmental Health Research, vol. 30, no. 3, pp. 327–335, May 2020, doi: 

10.1080/09603123.2019.1599100. 

[21] L. Nottmeyer et al., “The association of COVID-19 incidence with temperature, humidity, and UV radiation – A global multi-city 
analysis,” Science of The Total Environment., vol. 854, p. 158636, Jan. 2023, doi: 10.1016/j.scitotenv.2022.158636. 

[22] M. F. Bashir et al., “Correlation between climate indicators and COVID-19 pandemic in New York, USA,” Science of The Total 

Environment, vol. 728, Aug. 2020, doi: 10.1016/j.scitotenv.2020.138835. 
[23] K. H. Chan, J. S. M. Peiris, S. Y. Lam, L. L. M. Poon, K. Y. Yuen, and W. H. Seto, “The effects of temperature and relative 

humidity on the viability of the SARS coronavirus,” Advances in Virology, vol. 2011, pp. 1–7, 2011, doi: 10.1155/2011/734690. 

[24] L. M. Casanova, S. Jeon, W. A. Rutala, D. J. Weber, and M. D. Sobsey, “Effects of air temperature and relative humidity on 
coronavirus survival on surfaces,” Applied and Environmental Microbiology, vol. 76, no. 9, pp. 2712–2717, May 2010, doi: 

10.1128/AEM.02291-09. 

[25] X.-D. Yang, H.-L. Li, and Y.-E. Cao, “Influence of meteorological factors on the COVID-19 transmission with season and 
geographic location,” International Journal of Environmental Research and Public Health, vol. 18, no. 2, p. 484, Jan. 2021, doi: 

10.3390/ijerph18020484. 

[26] Y. Wu et al., “Effects of temperature and humidity on the daily new cases and new deaths of COVID-19 in 166 countries,” 
Science of The Total Environment, vol. 729, Aug. 2020, doi: 10.1016/j.scitotenv.2020.139051. 

[27] O. Singh, P. Bhardwaj, and D. Kumar, “Association between climatic variables and COVID-19 pandemic in National Capital 



Int J Public Health Sci  ISSN: 2252-8806  

 

Correlation of climate factors and the number of SARS-CoV-2 cases at … (Mochamad Rizal Maulana) 

1951 

Territory of Delhi, India,” Environment, Development and Sustainability, vol. 23, no. 6, pp. 9514–9528, Jun. 2021, doi: 
10.1007/s10668-020-01003-6. 

[28] E. Kudo et al., “Low ambient humidity impairs barrier function and innate resistance against influenza infection,” Proceedings of 

the National Academy of Sciences, vol. 116, no. 22, pp. 10905–10910, May 2019, doi: 10.1073/pnas.1902840116. 
[29] M. M. Menebo, “Temperature and precipitation associate with COVID-19 new daily cases: A correlation study between weather 

and Covid-19 pandemic in Oslo, Norway,” Science of The Total Environment, vol. 737, p. 139659, Oct. 2020, doi: 

10.1016/j.scitotenv.2020.139659. 
[30] B. Gao, W. Ouyang, H. Cheng, Y. Xu, C. Lin, and J. Chen, “Interactions between rainfall and fine particulate matter investigated 

by simultaneous chemical composition measurements in downtown Beijing,” Atmospheric Environment, vol. 218, Dec. 2019, doi: 

10.1016/j.atmosenv.2019.117000. 
[31] Y. Ogen, “Assessing nitrogen dioxide (NO2) levels as a contributing factor to coronavirus (COVID-19) fatality,” Science of The 

Total Environment, vol. 726, p. 138605, Jul. 2020, doi: 10.1016/j.scitotenv.2020.138605. 

[32] L. Martelletti and P. Martelletti, “Air pollution and the novel COVID-19 disease: a putative disease risk factor,” SN 
Comprehensive Clinical Medicine, vol. 2, no. 4, pp. 383–387, Apr. 2020, doi: 10.1007/s42399-020-00274-4. 

 

 

BIOGRAPHIES OF AUTHORS 

 

 

Mochamad Rizal Maulana     is a lecturer of the School of Medical Laboratory 

and Sanitation, Department of Health Analyst and Enviromental Health, Poltekkes 

Kemenkes Semarang. His major background is Medical Laboratory, specifically focusing 

on the environmental science-based health promotion and patient education. He can be 

contacted at email: mochamadrizalmaulana7@gmail.com; mochamadrizal@poltekkes-

smg.ac.id. 

  

  

Eko Naning Sofyanita     is a lecturer from Departmen of Health Analyst, 

Poltekkes Kemenkes Semarang. Currently, the author lives in Banyumanik, Semarang 

City. Higher education was taken starting from three-year diploma in Health Analyst at 

Muhammadiyah University Semarang (graduated 2015), Four-year diploma in Health 

Analyst at Muhammadiyah University Semarang (graduated 2016), and postgraduate at 

Sultan Agung Islamic University Semarang with a concentration in Biomedical Sciences 

(graduated 2019). The author's current activities apart from teaching 3 three-year diploma 

and undergraduate levels at the Health Analyst Department of the Poltekkes Kemenkes 

Semarang are currently pursuing doctoral program at Diponegoro University Semarang 

with a concentration in Doctor of Medical and Health Sciences. She can be contacted at 

email: en.sofyanita@gmail.com. 

  

  

Adita Puspitasari Swasya Putri     is a lecturer from Departmen of Health 

Analyst, Poltekkes Kemenkes Semarang. Her major background is epidemiology, 

specifically focusing on noncomunicable diseases and comunicable diseases. She can be 

contacted at email: aditapuspitasari@gmail.com.  

 

 

mailto:mochamadrizalmaulana7@gmail.com
mailto:mochamadrizal@poltekkes-smg.ac.id
mailto:mochamadrizal@poltekkes-smg.ac.id
mailto:aditapuspitasari@gmail.com
https://orcid.org/0000-0001-9026-7267
https://scholar.google.com/citations?hl=id&user=JAyePH4AAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57372951200
https://www.webofscience.com/wos/author/record/KCX-9753-2024
https://orcid.org/0000-0002-8355-5305
https://scholar.google.co.id/citations?user=mevwwgYAAAAJ&hl=id
https://www.scopus.com/authid/detail.uri?authorId=58573221000
https://www.webofscience.com/wos/author/record/IVV-2454-2023
https://orcid.org/0009-0002-5935-9299
https://scholar.google.com/citations?hl=id&user=33SHKIsAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57208035766
https://www.webofscience.com/wos/author/record/KCX-9993-2024

