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Introduction-hypothesis


   Our idea during forming the project was to take advantage of recordings of measuring from the project GLOBE, which have been measured, by our school since the year 1997. At the same time we wanted to make the best of our preference for the branch of medicine and to investigate, if there is any connection between the temperatures of the atmosphere and number of respiratory disorders.


    We verified some connection between respiratory disorders and swings of temperatures from 1998 till 2000 and compared the results with the special literature.


We concentrated on the recordings of the medical district doctor for adults, we looked for the data for four medical diagnoses and we deduced the results. We wanted to lead the public to take some preventative measures in the seasons, when their health is endangered the most.


Research Method


I. Acquiring data of maximal and minimal temperatures


    Notes of temperatures we acquired from 3 resources. At first we acquired some necessary information from the database of the project GLOBE, on the page: www.globe.gov, where measured data are sent by web site from our school.


   We managed to find a lot of necessary records, but not all of them. A lot of records from the years 1999 and 2000 were missing, despite the fact we were sending them on the server GLOBE. So we used information from original protocols from the Archive of Measuring GLOBE of our school. We also used data from GLOBE Data server from the archive of Basic School in Ceska Trebova.  This school is not far from our school. Because we use the same research method of the GLOBE project (hours of the measure, type of the thermometer), and the school is in the same valley as our school, these values are usable. After acquiring necessary information as for temperatures we assembled tables with minimal and maximal temperatures and with their difference.


 II. Developing tables


   All information about daily temperatures and daily disorders for respiratory illnesses are in well arranged tables. The days with high disorders and low minimum temperatures or days with big swings of temperatures are marked in colour. We also add   the table of morbidity of respiratory illnesses of our region for comparing 


III. Developing graphs


   After assembling the charts, we started to create graphs. The final 4 groups of graphs created in the program Excel are the product of our work.


1/Graphs   of the temperatures of the air inform about temperatures in individual years in the dependence on the day. At the axis x single days of the year are recorded, more exactly single months with legends. At the axis y temperatures at Celsius degrees are recorded and in the case of the medical graphs number of illnesses with a diagnosis of the illness. 


   For the lucidity of the graphs we used a colour differentiation:  Maximal temperature: red colour Minimal temperature: blue colour. The difference of temperatures: green colour


   The differences of temperatures were counted from the formula: a-b=c. a = max. temperature | b = min. temperature | c = result.


  2/ The next three graphs show the frequency of the respiratory illnesses in the medical district in the single days in the course of the years 1998-2000. On the axis x there are single days, on the axis y the number of patients with the respiratory illnesses. 


   3/ For comparison they are completed with the graphs of average morbidity with the diagnoses of respiratory illnesses in the district of Usti nad Orlici at the same time. The morbidity is determined according to the research method of the system ARO – the evidence of the reported acute respiratory illnesses. It denoted the number of the ill at 100, 000 inhabitants in the single days or weeks. For comparing  our data and data from ARO it was necessary to transfer our data at 100, 000 inhabitants – (a/b) * 100, 000. a = number of disorders per one week | b = number of people in district. www.szu.cz/cem/aro/aro00zpr.jpg


   4/ Last graphs are the combination of the graph of the temperatures and the graph of the ill people in the chosen medical district in the years 1998-2000 (yellow colour is for number of disorders) and the extract of these graphs, which shows the situation in the days with high disorders. 


IV. Obtaining data from one doctor's district


   It was very important for us to work up the data from our nearby doctor's district. If we used these data, we also used the maximum and minimum temperatures from our Globe measuring 


   We got data from four doctor's diagnoses for years 1998-2000. The codes of diagnoses are J04.2 inflammation of nasopharynx (Laryngotracheitis), J11.8 influenza (Influenza) J02.9 inflammation of throat (Pharyngitis acuta), J06.9 bronchitist (Pharyngolaryngitis acuta). We use the diagnoses which are also used in research method of the official state observation of morbidity  - ARO ( www.aro.cz) . We use the doctor’s district of MUDr. Křibská in our town. There are about 1530 patients in the district.


   We obtained data of weekly disorders from a large region – from databases of Regional hygienic station – part of epidemiology in Usti nad Orlici. We made the tables and graphs from the data and we used the data for comparing.


.V. Comparing data of temperatures and data of frequency disorders.


    We compared tables and graphs of temperatures and illnesses   


VI. Work with literature


We made a discussion about the dependence of ill patients on temperatures with specialist doctor's books.    Except the literature in the books, we used new information from the overview of the medical publications (segments) from the National Library of Medicine from the Internet address www.ncbi.nlm.nih.gov/entrez/query 


Data summary


   We used six different tables for forming graphs. Three of them concern measured temperatures for years (1998-2002). The other three ones deal with occurrence of respiration disorders. In the tables of disorders free days and state holidays are erased because in these days the practical doctors don't work. We investigated the diagnoses of occurrence J04.2, J11.8, J02.9, J06.9.All of these diagnoses were incorporated into the same graph, because we wanted to achieve objective results. In 1998 we placed into the graph of disorders exactly 370 patients who suffered from one of previous diagnoses in different times. In 1999 there were 733 patients, so twice more than in the previous year. In 2000 we monitored 743 patients. In the whole time in the years 1998-2000 there were 1846 patients recorded into the graphs, who suffered from respiration disorders.


We also used  data of  weekly morbidity in the 1998-2000 in region Usti nad Orlici  from the database Regional Hygienic Station. 


 Analysis


     According to composed graphs we reached the conclusion that respiratory illnesses are the most common in winter – mainly in January and February and very early in spring, which exactly corresponds with literature/ 6, 7/


   There are also big differences of the temperatures in other seasons when the number of the ill people doesn’t rise. It is clear from the tables and the graphs that the number of disorders is influenced by the difference of the temperatures only if there are very low minimum temperatures


(-10°C and lower) or if there is a rapid fall of them. If there’s a quick decline of the temperature below 0°C, we can see it on the number of ill people almost immediately, or with a 2-day delay see graph n. 3., table n. 2. If very low temperatures in cold weather last for a longer time, it reflects itself on the number of the disorders within several days (3-7-day) delay. It is obvious that a higher number of disorders appears in a longer time from the fall of the temperatures (4.1.1999). But this phenomenon isn’t objective because the period of Christmas and New Year holidays  precedes it. The doctor’s  office was closed and the ill people cured themselves at home and they visited the doctor later. Missing weekend recordings of the disorders can influence the recording of the disorders by 1-2 days and this way they cause  the deviation in the graph. For the exact evaluation of the situation we would need to complete these recordings with recordings of the patients from the district who went for the treatment to the doctor’s at the emergency service during the weekend.�   In the year 1998 the most respiratory disorders occurred in February as well as the longest time of the occurrence of the minimum temperatures below 0°C.


 We are going to compare our results with graphs of temperatures and their changes. 


    In 1998 in February there is absolutely the biggest number of respiratory illnesses, but the biggest temperature difference was on 16th of January (30°C). The lowest temperature for the whole year was recorded as well as the longest period of minimal temperatures bellow zero. The next higher number of illnesses occurs in October and November. The fall of temperatures in our graphs is noticeable in December, both maximal and minimal. Differences of temperatures are  average. In December differences of temperatures move only in the interval around 8.5 – 2.5 °C, but it is important that minimal temperatures are recorded under zero again.


   In 1999 the most illnesses are noticed in December. The biggest fluctuations of differences of temperatures are recorded and values of minimal temperatures are very low under zero, which is very important for occurrence of respiration illnesses .The next records of minimal temperatures under zero are in November and December, which is demonstrated by the fact, that in this period number of illnesses increased.


   In 2000 the biggest occurrence of illnesses can be seen at the beginning of the year, mainly in January, February and March. From graphs of temperatures we can read the fact, that in mentioned period of 1st – 3rd month of the year 2000 minimal temperatures are again recorded under zero. The next records under zero are mentioned at the end of the year, when the number of ill people increased only little. This temperature  influenced the number of sicknesses at the beginning of the year 2001.�   Recordings of the absolute number of the disorders from the concrete health district from the concrete place allow to draw conclusions more exactly than official data about the number of the disorders in the region. Methodology of calculation of  these data comes from the information from several model doctor’s districts. Then recordings from these districts are counted, they are transferred on the average number of the patients to 100,000 inhabitants. This way doesn’t allow to fix the dependence of the number of the disorders on the temperatures of the air because the data are from various places and so the temperatures are different. The graph depicting regional disorders makes us possible to compare concrete local disorders with epidemiologist situation in the region. The using of GLOBE recordings from the measuring of the school in Ceska Trebova is also important because it records microclimate in the valley where there’s often inverse situation in winter and low temperatures stay longer during the day than on the stand at the official meteorological station of the hydro meteorological institute in Usti nad Orlici.


   From the literature (2,8,7) we found that respiratory disorder has got  a seasonal character with maximum occurrence in spring  and winter. The source of infection is a man  and infection is transferred by drop infection. Our results are similar  to the information in the literature (6) but they are  concrete and  they more accurate the information.  


Conclusion


   From our project clear closing results. The first idea that respiration disorders are dependent on the air temperatures was born out. We found out that the occurrence of the respiration disorders is dependent on minimum temperatures, that are bellow 0°C  in the times of the occurrence of the disorders. 


   From the tables and graphs it results that the difference of the temperatures has the influence on disorders only when there’re very low minimum temperatures (-10°C and lower) or if there’s a rapid fall of the temperature. If there’s an intense reduction of the temperature below 0°C,it results in the disorders almost immediately, or with a 2-day delay. If there are very low temperatures in cold seasons for a longer time, it shows itself on the disorders with a day (3-7 days) delay.


   People should take care of the respiration disorders above all in the days, when the morning temperatures are bellow 0 °C. Afternoon temperatures can be higher than morning temperatures, so people don't care for prevention against cold and after it there is high occurrence of the disorders.


   We can prove the occurrence of the respiration disorders by the lack of the vitamins after winter early in spring, but above all by the low temperatures.


In  winter, when temperatures are very low , the number of the respiration disorders rises, the influence on the disorders in caused by vitamins and weakened immunity of the person.     


Discussion


   As a strong part of the project, we consider the singularity of the project. With the similar project, engaged in a similar research, we haven’t met in the literature, yet. We found only minimum of the works about the dependence of the respiratory illnesses on the temperatures, or on their deviations. Some works /10,5,/ investigate more of the climatic factors, or factors of the dry environment /3/, the others concern with the influence of the temperature on the morbidity  only on the children or on  another medical diagnosis /1,4, 9/


   The doctors from the section of the epidemiological Regional hygienic station are  interested in our project. The work is very valuable, because it maps the particular situation in  the locality with the frequent local winter inverse situation, which the official measuring stations of the ČHMÚ situated above the inversion boundary don’t register.


   The work is very valuable for  lots of the acquired data and for the possibility  of their spreading.  A possible mistake of the measuring of the data (for example the defect of the thermometer) was eliminated through control and comparison of  our recordings with the recordings of the  Primary School.


   The advantage is  the possibility to inform the public. The project was used for the information  of students of the school (a leaflet with the advice ,how to forego the illnesses) and the articles published in the regional press (www.zpravodaj.ceskatrebova.cz , Orlicke noviny)   The failures  of the work  can be done due to   the incomplete  data.


   The work on the project was made more difficult by the imperfection of the data of the temperatures. We tried to investigate the missing data from the school archive, but when they were missed there too, we replaced them by the data from the Primary School. The other problem was the incomplete medical recording, but we had to assume that, because no doctor’s office  works at  the weekends, so we missed the notes of the numbers of  respiratory illnesses for holidays.


It would be necessary to complete the recordings of frequency of respiratory illnesses with the data from the medical emergency service.


   Next years we want to refill the project with the recordings of the ill health of the children from the medical district of Ceska Trebova. This way we’ll acquire a higher number of the data and we’ll be able to check up the veracity of the conclusions for the all age group of the patients. 


   We’ll compare the results of our notice with the notice from another climatic locality, with the accomplishment  of the same study in the partnership school in Prestfoss (Norway), where we’ve got a good contact with the school doctor and with pupils of the school. We will visit  the school in Norway in September  2003. We’ll use the basic data from the GLOBE archive. The different climate can confirm our results, or make new questions…    
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