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Abstract 

Losses to patients and large economic losses can occur if the hospital does not have rooms that 

meet health requirements, such as air quality, construction and facilities. Rooms that do not meet 

health requirements can transmit disease through equipment, materials used, food and beverages, 

health workers, and visitors. In order to avoid these losses, a useful research was carried out to 

determine what factors were related to the number of air germs in the Hospital of dr. H. 

Soewondo, Kendal Regency. The research method used is observation, namely by collecting data 

by making direct observations to the object of research. The results obtained are the average 

results of measuring the intensity of lighting do not meet the standards, the average temperature 

measurement meets the standards, the humidity is not according to the set standards, and the 

number of germs at the time of the study does not meet the standards. So it is necessary to 

improve the performance of the Environmental Health Unit which is in charge of managing the 

physical, chemical and biological environmental aspects of the hospital so that the conditions of 

the hospital environment that meet sanitation standards are created. 

Keywords: Lighting, Germ Count, Sanitation, Temperature, Humidity. 

Introduction 
According to the World Health Organization (WHO), the definition of a hospital is a 

comprehensive part (integrity) of an organization and medical, which functions to provide 

complete health services to the community, both curative and rehabilitative, where the output of 

its services reaches family and environmental services. Hospital is a health service institution 

that provides complete individual health services that provide inpatient, outpatient and 

emergency services. (Law of the Republic of Indonesia Number 44 of 2009 concerning 

Hospitals). The hospital functions for the maintenance and improvement of individual health 

through complete second and third level health services according to medical needs, providing 

education and training for human resources in the context of increasing the ability to provide 

health services; and conducting research and development as well as screening technology in the 

health sector in order to improve health services by taking into account the ethics of science in 

the health sector. (Law of the Republic of Indonesia Number 44 of 2009 concerning Hospitals). 

The hospital also functions to provide health service facilities to the community both in curative 

and rehabilitative ways, the hospital is also a gathering place for sick and healthy people so that 

the risk of disease transmission and enabling environmental pollution and health problems occurs 

(Kepmenkes RI 1204 / Menkes / SK / X / 2004). The hospital is a place where people who are 
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sick are treated and placed in very close proximity. In this place, patients receive therapy and 

care to recover. However, in addition to seeking cures, the hospital is also a depot for various 

diseases originating from sufferers and from visitors with career status. These germs can live and 

develop in the hospital environment, such as: air, water, floors, food and medical and non-

medical objects (Muhlis, 2006 in Hijrawati, 2013). 

According to the Amerikan Hospital Associaton (1974), the boundaries of a hospital are an 

organization of professional medical personnel who are organized as well as permanent medical 

facilities in providing medical services, continuous nursing care, diagnosis, and treatment of 

diseases suffered by patients. The hospital is a place where sick people seek and receive medical 

services, nurses, and various other health professionals (Adisasmito, 2007). 

The hospital is part of the overall health service system that provides curative and preventive 

services and organizes outpatient and inpatient service movements as well as home care. In 

addition, the hospital also functions as a place for education for health workers and a place for 

research. Therefore, in order to carry out its function properly, the hospital must be able to 

cooperate with other agencies in the region, both health and non-health agencies (Adisasmito, 

2007). 

According to the Amerikan Hospital Associaton (1974), the boundaries of a hospital are an 

organization of professional medical personnel who are organized as well as permanent medical 

facilities in providing medical services, continuous nursing care, diagnosis, and treatment of 

diseases suffered by patients. The hospital is a place where sick people seek and receive medical 

services, nurses, and various other health professionals (Adisasmito, 2007). 

The hospital is part of the overall health service system that provides curative and preventive 

services and organizes outpatient and inpatient service movements as well as home care. In 

addition, the hospital also functions as a place for education for health workers and a place for 

research. Therefore, in order to carry out its function properly, the hospital must be able to 

cooperate with other agencies in the region, both health and non-health agencies (Adisasmito, 

2007). 

 

Materials and Methods 
The research design is a strategy in identifying data collection final planning problems, used to 

identify the structure in which the research is carried out (Nursalam, 2008). The research design 

used in this study was an analytic survey method with a cross-sectional approach, namely, the 

researcher made observations and measurements of variables at one particular moment (Ari and 

Saryono, 2010). 

1. Population 

Population is the overall source of data required in a study. Determining the source of data in a 

study is very important and determines the accuracy of the research results (Saryono, 2011). The 

population in this study were all rooms in the Nutrition Installation of dr. H. Soewondo, Kendal 

Regency, which consists of 5 rooms. 

2. Research Sample 

The sampling method used was purposive sampling method, namely the technique of taking 

according to the researcher's considerations, in accordance with the research objectives. The 

sample in this study were 5 rooms in the Nutrition Installation of dr. H. Soewondo, Kendal 
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Regency, namely the reception room, wet warehouse, compounding room, the patient's drinking 

preparation room and the cooking utensil washing room. 

3. Sampling technique 

Sampling is one part of the research process that collects data from limited research targets 

(Nursalam, 2008). According to Notoatmodjo (2012), sampling techniques are certain methods 

or techniques in taking research samples so that the sample is as representative of the population 

as possible. The sampling technique was taken using a total sampling technique. The total 

sampling is that all members of the population are used as research samples (Notoatmodjo, 

2012). Because the population is less than 100, the entire population is used as the research 

sample. The samples taken from this study were 5 rooms in the Nutrition Installation of dr. H. 

Soewondo, Kendal Regency. 

1. Place 

This research was conducted at the Nutrition Installation of Hospital X. 

2. Research Time 

The research was carried out in March 2020. Starting from data collection to compiling results 

according to the research schedule 

 

Results  
This research was conducted in March at the Regional General Hospital dr. H. Soewondo, 

Kendal Regency as a place for sampling, with the aim of obtaining an overview of the germ 

numbers of the Regional General Hospital Installation, dr. H. Soewondo, Kendal Regency. 

The research was conducted by taking samples in 5 rooms in the Nutrition Installation, namely 

the wet warehouse, the washing room for nutrition cooking utensils, the drinking preparation 

room, the compounding room and the reception room. Research by taking 5 point samples with 

sampling time in the morning. 

Field study research produces primary data in the form of measurements of room lighting, room 

temperature, room humidity and germ numbers. The data was then tabulated into Microsoft 

Excel for analysis. Data analysis includes an overview, research variables. The results of 

hypothesis testing and discussion of hypothesis testing were tested statistically using data 

processing programs in Microsoft Excel. 

The process of drawing conclusions in this observation is done by comparing the calculated F 

value and the F table value. If the calculated F value is greater than or equal to the F table value, 

then the treatment is declared to be significantly different at the α 0.05 level, and it is necessary 

to carry out further tests (post hoc) on each treatment. Conversely, if the calculated F value is 

smaller than the F table value, then the treatment is not significantly different at the α 0.05 level. 

1 . Room lighting 

The results of room lighting measurements were carried out in 5 different rooms (Table 4.1). The 

room lighting in each room was significantly different (ANOVA, F4.20 = 5.986; P = 0.00246). 

Because there are differences, it is necessary to further test each lighting measurement in a 

different room (Figure 4.1). 
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Figure 4. 1. The average room lighting (lux) shows a significant difference 

 

The highest average room lighting is in the cooking utensil washing room at 130.12 lux, while 

the lowest is in the wet warehouse room at 40.22 lux. According to Permenkes RI No. 7/2019 

concerning Hospital Environmental Health, the lighting in the kitchen room has a minimum 

standard of 200 lux, so the lighting intensity value at the time of the study did not meet the 

standard. 

2. Room temperature 

The room temperature in each room was significantly different (ANOVA, F4.20 = 131.53; P = 

0.000). Because there are differences, it is necessary to further test each temperature 

measurement in a different room (Figure 4.2). 

 

 

 

 

 

 

 

 

 
Figure 4. 2. The mean room temperature (0C) shows a significant difference 

 

Based on table 4.2 above, it can be seen that the temperature of the reception room when the 

average measurement was taken was 28 0C, the wet warehouse was 25.9 0C on average, the 

compounding room was 28.4 0C on average, the preparation room for drinking was 29.5 0C on 

average and the washing room for cooking utensils averages 30 0C according to Permenkes RI 

No. 7/2019 regarding Hospital Environmental Health, the temperature in the kitchen room is 

standardized to 22-30 0C, so the temperature value at the time of the study has met the standard. 

3. Humidity in the room 

Room humidity in each room was significantly different (ANOVA, F4,20 = 101.87; P = 0.000). 

Because there are differences, it is necessary to further test each humidity measurement in a 

different room (Figure 4.3).  
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Figure 4. 3. The average room humidity (%) shows a significant difference 

 

Based on Figure 4.3 above, it can be seen that the humidity of the reception room at the time of 

measurement was an average of 68%, the wet warehouse was on average 52%, the compounding 

room was 68% on average, the preparation room for drinking was 68.8% on average and the 

cooking utensil washing room. an average of 64.4% according to Permenkes RI No. 7/2019 

concerning Hospital Environmental Health, humidity in the kitchen is standardized to 40-60%, 

so the humidity value at the time of the study did not meet the standard. 

4. Germ numbers 

The number of germs in each room was significantly different (ANOVA, F4,20 = *; P = *). 

Because there are differences, it is necessary to further test each measurement of germ numbers 

in different rooms (Figure 4.4). 

 

 

 

 

 

 

 

 

 

 

 
Figure 4. 4. The average number of germs (CFU / m3) shows a significant difference 

 

Based on Figure 4.4 above, it can be seen that the air germ number of the reception room is 367 

CFU / m3, the wet warehouse is 80 CFU / m3, the compounding room is 501 CFU / m3, the 

drinking preparation room is 381 CFU / m3 and the washing room for cooking utensils averages 

203 CFU / m3 according to Kepmenkes RI No 1204 / Menkes / SK / X / 2004 regarding Hospital 

Environmental Health Requirements, the air germ count in the kitchen is 200-500 CFU / m3, so 

the air germ count value at the time of the study did not meet the standard. 
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Discussion 
Relationship between Lighting and Air Germ Numbers 

Based on Figure 4.6, it is known that the Pearson linear correlation coefficient between lighting 

and air germ numbers is -0.1054. This means that the distribution of data is negative and 

perfectly linear (negative means that the distribution of data tends to move from top right to 

bottom left).  

 

 

 

 

 

 

 

 

 

 
Figure 4. 5. Graph of Correlation of Lighting with Air Germ Numbers 

 

Increased Lighting will reduce the quantity of germs in the air. The higher the lighting, 

especially sunlight that contains bactericides and ultraviolet light compared to artificial lighting 

such as indoor lighting where artificial lighting only produces heat, light alone, it can be said that 

lighting from direct sunlight plays an important role in sterilization in inhibiting the growth of air 

germs. 

Good lighting and meeting important requirements for the treatment room, preferably a treatment 

room whose lighting is still not up to standard is given an armature on the lamp, by placing the 

armature in the lamp and placing it in the middle of the room, because less light is a condition 

favored by bacteria because it can grow well in dark conditions. 

Relationship between room temperature and air germ numbers 

Based on Figure 4.7, it is known that the Pearson linear correlation coefficient between X and Y 

is 0.4074. The higher the temperature, the growth of air germs will also increase 

 

 

 

 

 

 

 

 

 

 

 

 



 Online International Conference on Life Sciences (OICLS-20) 

 December 19-20, 2020 

Conference Book  
ISBN 978-600-98459-6-5 

 

 

7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4. 6. Graph of Room Temperature Correlation with Air Germ Numbers 

 

Relationship between Humidity and Air Germ Numbers 

Based on Figure 4.8. The Pearson coefficient value is 0.8509 close to 1. This means that the 

linear relationship that occurs between humidity and air germ numbers is strong. The higher the 

humidity, the growth of air germs will also increase. 

According to Permenkes RI No.7 of 2019 concerning the health of the hospital environment, the 

standard of lighting for the treatment room is a minimum of 200 lux, while the average 

measurement results of lighting intensity in the reception room, wet warehouse, compounding 

room, drinking preparation room and washing nutritional cooking utensils are based on research 

is less than 200 lux so that it does not meet the required standards according to Permenkes RI 

No.7 of 2019 concerning hospital environmental health. 

This can occur because of the lack of artificial lighting in the room. The Nutrition Installation 

only uses one lamp which is located in the middle of the ceiling, besides the high storage shelves 

that can block out the light. 

So that the lighting in the room can meet the required standards, namely by adding artificial 

lighting such as adding light points and turning it on during the day if the room is still not bright. 

Room temperature 

According to Permenkes RI No.7 of 2019 concerning the health of the hospital environment, 

during the study the average temperature measurement in the reception room was 280C, wet 

warehouse 25.90C, compounding room 28.40C, drinking preparation room 29.50C and washing 

nutrition cookware 300C , the temperature means that it meets the established standards where 

the set standards are 22-30oC. 

Room Humidity 

Extreme humidity can be related to poor air quality. Low humidity can cause SBS symptoms 

such as eye irritation, throat irritation and cough cough. In addition, low humidity can also 

increase susceptibility to infectious diseases and asthma. Humidity is also a factor that affects the 

survival of microorganisms. 
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According to Permenkes RI No.7 of 2019 regarding the health of the hospital environment, the 

average humidity of the research in the reception room was 60%, wet warehouse 52%, 

compounding room 68%, drinking preparation room 68.8% and washing cooking utensils. 

nutrition 64.4%. The humidity in the compounding room, drinking preparation and washing 

room for nutritional cookware is not according to the standard set where the standard set is 40-

60%. This can occur because of the large number of items that fill the nutrition room, thus 

affecting the air circulation in the room. The ventilation in the nutrition room is suitable where 

the size of the ventilation is 15% of the floor area of the room. The existence of windows also 

affects the humidity of the room, the windows of the preparation room are rarely opened so that 

the air circulation is not smooth. 

According to the Indonesian Ministry of Health 1996, room air that is too humid can cause the 

growth of various kinds of fungi and spores. Air that is too dry causes the dry mold and spores to 

dry out. Air that is too dry causes dryness of the mucosal layer and is a pre-disposition for acute 

respiratory infections. Room humidity can affect the microorganisms that exist in the room, but 

can live and develop not only depending on the humidity of the room, but require more other 

elements. Efforts are made to reduce room humidity can be done by opening windows so that 

circulation is smooth, ventilation of 15% of the floor area because smooth air circulation will 

affect humidity. 

Number of bacteria 

Based on the results of laboratory examinations that have been carried out to determine the 

number of germs in the room in the nutrition installation, the results of the examination show 

that the reception room is 367 CFU / m3, 80 CFU / m3 wet warehouse, 501 CFU / m3 

compounding room, 381 drinking preparation room CFU / m3 and washing nutritional cooking 

utensils 203 CFU / m3, according to the Minister of Health Decree No. 1204 / Menkes / SK / X / 

2004 concerning hospital environmental health requirements, the number of germs in the 

compounding room is standardized to 200-500 CFU / m3 so the value of the number of room 

germs at the time the research did not meet the standards. 

Relationship between Lighting and Air Germ Numbers 

Sunlight exposure to the earth as natural light can inhibit the proliferation of several 

microorganisms on damp roofs, tiles, faucets in bathrooms and room dividers (Wikansari, 

Hestiningsih, & Raharjo, 2012p. 389). 

Lighting that can affect bacteria is light from sunlight. Lighting from indoor sunlight can inhibit 

bacterial growth (Pommerville, 2007). Sunlight has bactericidal activity and plays an important 

role in spontaneous sterilization that occurs in natural conditions because sunlight contains 

ultraviolet rays. The high intensity of exposure to ultraviolet light can result in bacteria 

experiencing radiation which has an impact on bacterial abnormality and death (Sherieve, 2011). 

Occupancy density. The denser the number of humans at a certain space boundary, the more 

germs in the air (Cahyono, 2017, p. 200). 

Relationship between Room Temperature and Air Germ Number 

Temperature, the speed of growth of microbes such as germs / bacteria decreases with decreasing 

temperature so that it can be said that the growth of bacteria at minimum temperature runs slower 

than the growth of microbes such as bacteria / germs at optimum temperatures (Sarles, et al, 

1956 in Nur, Moersidik, & M , 2014 p.2). 
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The number of visits, the occupants in the room have an effect on the temperature, and the spread 

of bacteria in the room. The more residents there are, the hotter the air will be. In addition, 

bacteria can also be carried by residents and spread into the air around the room, thus 

contaminating the room air (Vindrahapsari, 2016). 

Relationship between Humidity and Air Germ Numbers 

Humidity, each microbe requires a certain free water content for its life, measured by parameters 

(water activity) or relative humidity. Microorganisms need this moisture to carry food in 

dissolved form into cells, to carry waste or the remains of metabolic processes out of cells, and to 

maintain the moisture content of the protoplasm of their cells (Sarles, et al, 1956 in Nur, 

Moersidik, & M, 2014. pp. 3-4). 

 

Conclusion 
1. The average results of measuring the intensity of lighting in the reception room, wet 

warehouse, compounding room, drinking preparation room and washing nutrition cooking 

utensils have not met the standards required according to Permenkes RI No.7 of 2019 concerning 

the health of the hospital environment. 

2. Average temperature measurements in the reception room, wet warehouse, compounding 

room, drinking preparation room and washing nutrition cookware, which means it meets the 

standards set where the standards set. 

3. The humidity in the compounding room, drinking preparation and washing room for nutrition 

cookware is not according to the standard set. 

4. The number of germs in the reception room, wet warehouse, compounding room, drinking 

preparation room and washing nutrition cooking utensils, at the time of the study did not meet 

the standards. 
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