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Chapter 1 
Introduction 

 
               According to a wide range of microorganism can cause infections in healthcare 
facilities. So, how the environment may play a key part in the occurrence of infections .It is 
important to think and understand the endpoint - the infected patient. For example, person 
colonized with microorganisms can contaminate the environment . In the other hand, these 
microorganisms can be transferred to other sites and most commonly by the hands of healthcare 
workers, patients and visitors. In the past, the role of the inanimate hospital environment (such as 
surface and equipment) has been regarded as controversial. However, nowadays a large body of 
evidence supports the understanding that the environment does play a part in microorganism 
transmission with the most commonly by the hands of Healthcare Workers  (HWCs) , Patients 
,Visitors and following with infection eventually.  In recently year, the increased public 
awareness media focus on concerns regarding Healthcare-Associated Infections / Hospital 
Acquired Infection :HAIs such as Methicillin-Resistant Staphylococcus aureus (MRSA), 
Clostridium difficile, Staphylococcus aureus and Psudomonas aeruginosa have increased on 
aspects of hospital environmental.Moreover HAIs affect the morbidity and mortality of patients 
and also adverse events such as prolonged length of stay in hospitals and HAIs affect patients in 
other healthcare settings such as long term care facilities and general practice then increasing 
hidden cost for both of patients and hospital facilities eventually.  
               As Infection Control Today February 2013 noted that a key finding was that patients 
who incurred HAIs averaged 19.2 more days in the hospital and bills at least $ 43,000 more than 
patients without HAIs. (by the Agency for Healthcare Research and Quality (AHRQ) on the 
Healthcare Cost and Utilization Project examined infections due to medical and surgical hospital 
stays in 2007 ) In addition , Stone (2009) pointed  to a CDC health economist’s calculation that 
the annual hospital costed of HAIs in the US was between $28 billion and &45 billion annually.   
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 This research project builds on these data by exploring the Environmental Cleaning is a key 
element in infection prevention in term of HAIs occurrence and assessing linking between  
hospital environmental cleanliness standards and the risk of contacting an infection in hospital 
that lead Healthcare Workers, Patients,Visitors to be concerned regarding HAIs from three 
hospitals in JCI group and nine hospitals in Non-JCI group in Thailand . It is expected that the 
staffs from JCI hospitals will have a different perspective from Non- JCI hospitals’s staffs in 
terms of  the factor which will be effective an environmental cleanliness in their particular 
hospitals. Finally, it would enhance the development of creating a better standard environmental 
cleaning in hospital facility and then it could be reducted the morbidity, mortality and minimized 
the hidden cost for patients in the near future. 
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Definition 
The deffinition of terms used in this study are as following, 

1.“Microorganism”- is a microscopic organism, which may be a single cell or multicellular 
organism. Microorganisms are very diverse and include all the bacteria and archaea and almost all 
the protozoa. They also include some members of the fungi, algae, and animals such as rotifers. 
Many macro animals and plants have juvenile stages which are also microorganisms. Some 
microbiologists also classify viruses as microorganisms. 
2.“Infection”- The invasion and multiplication of microorganisms such as bacteria, viruses, and 
parasites that are not normally present within the body. An infection may cause no symptoms and 
be subclinical, or it may cause symptoms and be clinically apparent. An infection may remain 
localized, or it may spread through the blood or lymphatic vessels to become systemic. 
3.“HAI”- Healthcare-associated Infections/Hospital Acquired Infection are infection that patients 
get while receiving treatment for medical or surgical conditions. 
4.“MRSA”- Methicillin-Resistant Staphylococcus aureus is a type of staph that is resistant to a 
class of antibiotics 
5.“HWCs”- are Healthcare Workers who are working in the hospital facilities such as Nurses 
,Doctors ,Medical technology staffs ,Occupational Staffs, Pharmacists etc., 
6.“JCI”- is stand for Joint Commission International. JCI accreditation is considered the gold 
standard in global health care. JCI consultants are the most skilled and experienced in the 
industry. 
7.“Morbidity”-a diseased state or symptom :lumbar puncture, if improperly performed, may be 
followed by a significant morbidity -the incidence of disease :the rate of sickness as in a specified 
community or group) while TB mortality has declined fairly steadily, morbidity has been rising. 
8.“Mortality” -is the state of being mortal, or susceptible to death; the opposite of immortality. 

 
 
 
 

   ส
ำนกัหอ

สมุดกลาง

http://en.wikipedia.org/wiki/Microscope
http://en.wikipedia.org/wiki/Organism
http://en.wikipedia.org/wiki/Unicellular_organism
http://en.wikipedia.org/wiki/Multicellular_organism
http://en.wikipedia.org/wiki/Multicellular_organism
http://en.wikipedia.org/wiki/Bacteria
http://en.wikipedia.org/wiki/Archaea
http://en.wikipedia.org/wiki/Protozoa
http://en.wikipedia.org/wiki/Fungi
http://en.wikipedia.org/wiki/Algae
http://en.wikipedia.org/wiki/Rotifer
http://en.wikipedia.org/wiki/Virus
http://en.wikipedia.org/wiki/Death
http://en.wikipedia.org/wiki/Immortality


 

4 

 

 
Chapter 2 

Literature review 

 
Based  on 5 main factors as following  

1.Hospital management and HCW awareness 
2.Source of HAI and how to transmission 
3.Safety culture in a hospital organization 
4.Patients perception&Patients choice 
5.Traditional cleanliness method and New Technology 

Hospital management and HCW awareness 
 In the areas of Performance Management Framework (PMF) in domestic services in 

healthcare organizations even its importance ,but little has been researched and less in the context 
of  Hospital Associated Infection (HAI). Besides, the standards of performance remain extremely 
variable, mostly due to resource limitations such as budget constraints, staff shortages, time 
constraint, lack of evidence-based standards, cultural issues, segregation of clinical and non- 
clinical, these are the main challenges. Regarding cultural issues, culture and the built 
environment. The culture of a work organization drives the behavior of its employees. Studies 
relating to hospital built environments are rather limited .  In terms of the importance of cleaning 
to Facilities Management (FM) operations in the National Health Service (NHS). There also need 
to be done by allow the FM community to have a" voice" in the infection control journals and the 
impacts of the cleaning/ infection control related policy and guidance issued should be focus by 
the Department of Health.  
Regarding HCW awareness, the study found that nurses are more aware and adhere to infection- 
prevention initiatives than their medical colleagues .Because, the trust emphasizes the role of 
nurses in the area. 
Hypothesis /Proposition:  

H1: Higher hospital policy strengthen regarding HAIs prevention will be associated 
with enhancement HWC awareness for patient infection risk. 
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H2 :Nurses tend to know and comply with infection control guidelines and policies 
more than doctors. 

H3 :JCI group will be different in Hospital management and HCW awareness from 
Non- JCI group. 

Source of  HAI and how to transmission 
Hospital hygiene may be associated with hospital- acquired infection and the hospital ward 
environment is known to harbor a variety of microorganisms such as Methicillin- resistant 
Staphylococcus aureus (MRSA ) by Dancer (1999); Lemmen et al. (2004); Sexton et al.(2006). 
Patients and their visitors regard the visual appearance of a hospital ward as a measure of risk 
associated with Hospital Acquired Infection ( HAI) by Scotland (2003) BBC Frontline . 
Regarding to HAI are major cause of morbidity and mortality. So, there was a sustained decrease 
in HAI when cleaning was included as a major part of an aggressive infection control program. 
Furthermore, besides of MRSA the study mentioned about Clostridium difficile (C.diff) are the 
main causes of bacteremia which often complicated by antibiotic resistance and can lead to 
extended hospital staying and increase morality as well. Moreover ,by detection of risk groups 
and infection of sources and awareness of route of transmission of infections are important for 
prevention of hospital infections. So, evaluation of the hospital staff and improvement of their 
knowledge maybe a beneficial strategy for prevention of nosocomial infections. 
Regarding the Center for Disease Control and Prevention (CDC), Atlanta .There are official 
guidelines that cover the hand washing/hand hygiene practices of healthcare workers. So, these 
guidelines are evidence based and realize that rates of HAI may be reduced by up to one-third if 
healthcare workers comply with such guidelines by Pittet (2000); Larson (1988) ; Haley et al 
,(1985) but the fact that the problem of non- compliance with hand washing guidelines 
remains.As MRSA is a major problem in hospitals worldwide. Hand hygiene is recognized as 
crucial in limiting the spread of MRSA but the less is known about the role of MRSA reservoirs 
in the inanimate (such as furniture and fabrics) hospital environment and can survive for several 
months.  
Hypothesis /Proposition: 

H1:  Hand Hygiene can reduce  spread of MRSA  
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H2: The increase of awareness of route of transmission, the higher the awareness of 
the infections in the   hospital  

H3: Knowledges regarding how microorganism can transmission to patient are 
different between JCI and Non-JCI group  

Safety culture in a hospital organization 
Specific recommendations include addressing safety culture elements of 

communicated values  and objectives and measuring them ,raising the awareness and training 
barriers adopting safety goals specific to hospital environment and centralizing a monitoring 
system to track input ,progress and closure of safety mechanisms and activities, the health care 
sector developed and improves mortality rate went down and age expectancy jumped up 
significantly from 46 years to 74.5 years. With successful achievement of ISO 9001:2008 
certification and the recent adoption the JCI: Joint Commission International standards. 
Nowadays many healthcare institutions are taking active steps to ensure safe delivery of 
healthcare services and it is important to note that work environment can shape behavior. The 
Sultan Qaboos University Hospital(SGUH) promoted a just environment and provides patient - 
centered care by involving patients and their families for the necessary improvement in safety as a 
priority. 
Hypothesis /Proposition:  

H1: Raising awareness will create Safety culture in the hospital organization. 
H2: There will be a different factors concern which influenced cleanliness in among 

JCI and Non- JCI group 
Patient perception &Patient choice 

The main factors that influence the perception of cleanliness emerging from the 
analysis can be summarized under three broad headings 
1.appearance of the environment  
2.physical cleanliness  
3.staff behavior  
All of the symbolic things patients consider to be important to indicate that it is clean, can be 
powerful enough to lead patients to actually believe it is “clinically “clean .The Picker Institute's , 
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Coulter et al.,(2005) found that a high standard of cleanliness was rated as the second most 
important factor that would influence patients' choice of hospital and the study by Liyanage and 
Egbu (2005) stated that HAI has had a major impact on the image of healthcare settings 
worldwide and also found that cleanliness standards are highly influential in patients choice of 
hospital. 
Based on patient choice in the National Health Service(NHS). The study found  that clinical 
factors more importance than facilities  factors two facilities factors that placed most important 
are high standards of cleanliness and good hospital food. Cleanliness was highlighted by all 3 
groups as a top facilities priority for the NHS and also  perception that the private hospitals have 
better standards of cleanliness. According to patient satisfaction is a multi- dimensional 
healthcare construct affected by many variables .Healthcare quality affects patient satisfaction and 
Patient satisfaction enhances hospital image. 
Hypothesis /Proposition: 

H1: High standard of Hospital cleanliness will influence and effect Patient 
satisfaction. 

H2: The more patient satisfaction the better for hospital image. 
H3: There will be some different regarding the main factors that influence patient 

perception of cleanliness in hospital from JCI and Non JCI ‘s perspective 
Traditional cleanliness method and New Technology 

Traditional cleaning methods with detergents might not be sufficient to kill MRSA in the hospital 
environment. MRSA can survive on hospital furniture and fabrics for at least one month and the 
dry-mist generated by hydrogen peroxide technology machine is effective in eliminating 
experimental MRSA from hospital furniture and MRSA from upholstered chairs contaminated by 
patients .Authors suggest this machine could be used as supplement to final cleaning of MRSA 
isolation rooms . The comparison of efficacy of a hydrogen peroxide dry-mist disinfection system 
and sodium hypochlorite solution for eradication of Clostridium difficile spores in ,in situ 
experiments  indicate that the hydrogen peroxide dry-mist  disinfection system  is significant 
more effective than 0.5% sodium hypochlorite solution (Traditional cleanliness method )  at 
eradicating Clostridium difficile spores and might represent a new alternative for disinfecting the 
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rooms of patients with Clostridium difficile infection (CDI) the authors suggested that in the 
further study will be necessary to compare the impact of CDI and to evaluate the costs and 
benefits of each process. 
Regarding room air and adjoining wall surfaces decontamination by nebulizing hydrogen 
peroxide.The effect of the nebulization was determined by estimating the mold and bacteria 
counts in the room air before and after the treatment. This system is not intended to be a complete 
replacement for manual cleaning and surface disinfection , rather it is a complementary process to 
reduce risk in areas where contamination is likely to occur and also adds additional hygienic 
safety to areas that are difficult to disinfect and hard to access  by manual disinfection . By the 
result of that this system can be considered a suitable complementary process for the substantial 
reduction of fungal contaminations and bacterial room air load. 
Hypothesis /Proposition: 

H1 : New Technology Hydrogen Peroxide Dry-Mist Disinfection System 
complementary with manual cleaning process would be a better choice for the area 
decontamination solution in the hospital environment . 

H2 : The more number of JCI group should believe MRSA can survive on hospital 
furniture for at least one month the number from Non-JCI group. 
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Chapter 3 

Questionnaire Design 
 

Approximately 16 self-administered questionnaires is distributed through the use of 
closed-ended. The questions for the questionnaire were designed to take opinion the participants 
for example through the nurses ,doctors and occupational health staffs experience, beginning with 
their opinion about the Hospital management and HCW awareness ,Source of HAI and how to 
transmit ,Safety Culture in a hospital Organization ,Patient perception and Patient choice and 
Traditional Cleanliness method and Technology in an multiple choices ,True or False and Yes & 
No questions ,then follow by the final part of questionnaires in rating their opinion per particular 
question which be started from strongly disagree until stronger agree  (1-5) respectively. Also 
begin with cover page that mentioned about background of this research questionnaires and its 
objective . 
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Chapter 4 
Research Methodology 

 
According the objective of this study would like to find out more information to 

support based on 5 main factors in which effected for “ The Implementation of an Environmental 
Cleanliness In Hospital ”then a study decides to select Quantitative Method by “Delivery and 
collection questionnaire techniques” that it should be the best way more effective for response 
rate and more suitable method for this research as detail following, 
1.The population targets of this study are Healthcare Workers Staffs  such as Doctor, Nurses 
,Nurse Aid ,Occupational  Health  ,Infection Control nurses (IC nurses), Medical Technology. 
2.The sample size of this study: 66 people from JCI hospital group and Non-JCI group  
JCI is stand for “Joint Commission International” is an international standard for accreditation for 
hospital . JCI accreditation is considered the gold standard in global health care. JCI consultants 
are the most skilled and experienced in the industry. Some of  hospitals in Thailand have already 
accredited by JCI and many hospitals also would like to get accreditation by JCI to improve their  
healthcare standard.  
3.The reason of why these target groups as HCWS such as Nurses , Doctors IC nurse 
,Occupational  Health Staffs , Medical Technology are being collected from, is because ,these 
particular type of people would have their direct experiences on this subject which might be 
related and valuable with this research .In addition, this study use convenient sampling as it is 
difficult to access this group. Due to limited of time, convenient sampling is much more effective 
in getting the respondents. 
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Result Analysis : Frequency Table 
Table 1 :Gender 
  

Gender Frequency Percent 
 male 8 12.1 
 female 58 87.9 
 Total 66 100.0 

Table 1 shows that females are a majority of the respondents who have involved in this research 
with 58 people from total 66  

12%

88%

Gender

male

female

 
Figure 1 :Gender 

 
Table 2 :Age 
                          

Age Frequency Percent 
 less than 30 5 7.6 
 26-35 30 45.5 
 36-45 21 31.8 
 46-55 10 15.2 
 Total 66 100.0 



 

12 

 

Table 2 shows that the most age of the respondents who have responded in this research are 
between 26- 35 year old 

8%

45%32%

15%

Age

less than 30

26-35

36-45

46-55

 
Figure 2 :Age 

 
Table 3 :Occupation 
 

Occupation Frequency Percent 
 doctor 6 9.1 
 nurse 42 63.6 
 ccupational health staff                  9 13.6 
 others 9 13.6 
 Total 66 100.0 

Table 3 shows that the majority of respondents are Nurses 42 people (63.6 %) from SIPH and 
Siriraj Hospitals are a major hospital collect data ,follow by Rajvithi Hospital ,King 
Chulalongkorn Memorial Hospital ,Bumrungrad Hospital, Rama Hospital Udon Hospital, Khon 
Kaen Hospital ,Sammutprakan Hospital Sirikit Hospital, follow by Occupational Health Staffs 
from SIPH and Siriaj Hospital 9 people (13.6%), Others such as Medical Technology staffs from 
Chunthaburi Hospital , Practical nurse from Sirinthorn Hospital 9 people (13.6%) 
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doctor

nurse

ccupational health staff

others

9.1

63.6

13.6

13.6

Occupation

 
Figure 3 :Occupation 

 
Table 4 : Monitoring or assessment hospital cleanliness 
 

Monitor cleanliness method Frequency Percent 
 Visual inspection only 27 40.9 
 ATP bioluminescence 4 6.1 
 Microbiological screening 29 43.9 
 others 6 9.1 
 Total 66 100.0 

Table 4 shows that Microbiological screening is the most frequency method for the hospital to 
monitor or assessment hospital cleanliness  with 43.9% , follow by Visual inspection only  
method with 40.9 %. Regard to 27 respondents who answered Visual inspection only. Is it good 
hygiene or 
cleaning enough to have only visual inspection for Monitoring or assessment hospital cleanliness? 
The hospitals have to think more and create more awareness regarding this issue ,because, it 
might be effected by each hospital cleanliness quality and impacted to patient safety eventually. 
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Figure 4 : Monitoring or assessment hospital cleanliness 

 
Table 5: Hospital policy should be implemented regarding prevention HAIs 
 

Hospital Policy Frequency Percent 

 Strengthen hand hygiene policy 
 

12 18.2 

 Monitor routiene manual cleaning 
 

2 3.0 

 Follow infection control guidance &standard cleaning quideline 
 

19 28.8 

 Enhancement HCW awareness 
 

4 6.1 

 1&3 
 

15 22.7 

 all of above 
 

14 21.2 

 Total 66 100.0 

Table 5 shows that Follow infection control guidance by each hospital policy and comply with 
standard cleaning guideline is the most frequency with 28.8% which the hospital policy should be 
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implemented regarding prevention HAIs, follow by Strengthen Hand Hygiene policy and Follow 
infection control guidance (1&3) with result 22.7% 

 
Figure 5: Hospital policy should be implemented regarding prevention HAIs 

 
Table 6: Microorganisms can Transmission to patient 
 

Transmission mode Frequency Percent 
 by HCW hand 5 7.6 
 by medical device 1 1.5 
 by hospital environment 1 1.5 
 all of above 59 89.4 
 Total 66 100.0 

Table 6 shows that Microorganism can transmission to patient By HCW hand, By Medical 
Device and By Hospital environment with the highest frequency result  with 89.4% , follow by, 
by HWC hand only 7.6% 
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Figure6: Microorganisms can Transmission to patient 

 
Table 7: Environmental cleaning reduces environmental contamination thus can reduce the 
risk of transmission of infection 
 

 Frequency Percent 
 true 61 92.4 
 false 1 1.5 
 undecided 4 6.1 
 Total 66 100.0 

Table 7 shows that Environmental cleaning reduced environmental contamination thus can reduce 
the risk of transmission of infection is true with the highest frequency result 92.4%. It means that 
the respondents believe that with a good environmental cleaning can reduce the contamination 
and thus reducing the risk of infection transmission. 
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Table 8: Kind of Microorganisms are most commonly cause HAI in Thailand 
 
Kind of microorganisms Frequency Percent 
 MRSA 19 28.8 
 VRE 1 1.5 
 Acinetobactor baumannii 5 7.6 
 Mycobacterium tuberculosis 10 15.2 
 all of above 19 28.8 
 MRSA & A baumannii 9 13.6 
 MRSA &VRE &A Baum &Mycobacterium tuberculosis 3 4.5 
 Total 66 100.0 

Table 8 shows that MRSA and all of them (MRSA ,VRE, A .baumannii , C .diff, Mycobacterium 
tuberculosis) are the kind of microorganisms that are the most commonly cause HAI in Thailand 
with equal result 28.8% ,follow by  Mycobacterium tuberculosis with result 15.2 % .It means that 
the hospitals have to focus on MRSA in terms of its transmission route, how to prevention from 
transmission between patient to patient, patient to HCWs ,how long it can survive in the 
environmental in the hospital.  

 
Figure 8: Kind of Microorganisms are most commonly cause HAI in Thailand 
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Table 9 : How to improve safety culture in the hospital organization 
 
Safety culture improve by Frequency Percent 
 By raising awareness of Patient safety 14 21.2 
 By raising awareness of HWC 7 10.6 
 By raising awareness of Environmental Cleanliness 11 16.7 
 all of above 32 48.5 
 others 2 3.0 
 Total 66 100.0 

Table 9 shows that all of above ( By raising awareness of Patient safety ,of HWC, of 
Environmental cleanliness ) are the best way to improve safety culture in the hospital with the 
highest frequency result 48.5%, follow by Raising the awareness of Patient safety 21.2%. So if 
patients require a higher standard for their hygiene, then the hospitals have to comply to all of 
raising awareness. And If it is in the case, educating patients can be a possible way to impress the 
awareness of the patients. Hence, the implementation of the environmental cleanliness should also 
be done as an necessarily policy of the hospital organization. 
 

 
Figure 9 : How to improve safety culture in the hospital organization 
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Table 10 : Hand hygiene be implemented as a safety culture 

Hand hygiene be implemented as a safety culture Frequency Percent 
 yes certainly 65 98.5 
 No, it doesn't neccessarily 1 1.5 
 Total 66 100.0 

Table10 shows that Hand hygiene should be implemented as a safety culture in every hospital 
with 98.5% as frequency result. 

 
Figure 10 : Hand hygiene be implemented as a safety culture 

 
Table 11 :Factors influenced cleanliness in  the hospital 
 
Factors influenced cleanliness in the hospital Frequency Percent 
 HCW awareness 11 16.7 
 Hospital policy&management 11 16.7 
 Cleaning staff knowledge and behavior 8 12.1 
 others 2 3.0 
 1&3 5 7.6 
 1&2&3 28 42.4 
 1&2&3&4 1 1.5 
 Total 66 100.0 
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Table11 shows that HCW awareness , Hospital policy&management and Cleanliness staff 
knowledge and behavior are all of Factors which influenced cleanliness in the hospital with result 
42.4%, follow by HCW awareness and Hospital policy & management with equal result 16.7% 
 

 
Figure 11 :Factors influenced cleanliness in  the hospital 

 
Table 12: Main factors influence patient perception of cleanliness in hospital 
 
Main Factors Frequency Percent 
 Appearance of the hospital environment 14 21.2 
 Hospital facility cleanliness 8 12.1 
 Staff bahavior 8 12.1 
 HAI rate (clinical factors) 8 12.1 
 2&3 6 9.1 
 All of above 22 33.3 
 Total 66 100.0 
Table12 shows that  All of above (Appearance of the hospital environment,Hospital facility 
cleanliness, Staff behavior and HAI rate ) are the main factors influence patient perception of 
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cleanliness with  the highest frequency result 33.3% ,follow by Appearance of the hospital 
environment with result  21.2%  

 
Figure 12: Main factors influence patient perception of cleanliness in hospital 

Table 13:  Private hospital better standards of cleanliness than Government Hospital 
 

Private hospital better standards Frequency Percent 
 yes certainly 15 22.7 
 no,it doesn't neccessarily 51 77.3 
 Total 66 100.0 

Table13 shows that most of respondents agreed that Private hospital doesn’t necessarily have a 
better standards of cleanliness than that of Government hospital with significant result of 77.3%.  
Then ,for private or government hospital in the eye of respondents it might not different in terms 
of standards of cleanliness. However, this result came from the hospital's staffs. We should 
further more study regarding this issue from the patients point of view whether the result will be 
the same. 
Table 14: Healthcare quality affects patient satisfaction enhances hospital image 
 

Healthcare quality affects patient satisfaction Frequency Percent 
 Yes,certainly 65 98.5 
 No, it doesn't neccessarily 1 1.5 
 Total 66 100.0 
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Table14 shows that Healthcare quality affects patient satisfaction enhances hospital image with 
significant different frequency result 98.5%  
Table 15: Techniques that you choose for cleaning environment surfaces 
 

Techniques Frequency Percent 

 Manual cleaning with sodium Hypochlorite only 35 53.0 
 Hydrogen peroxide dry mist disinfection system after traditional cleaning 17 25.8 

 Steaming 1 1.5 
 UV method 4 6.1 
 Other 9 13.6 
 Total 66 100.0 

Table15 shows that Manual cleaning with sodium Hypochlorite solution only is the most common 
technique that be chosen for environmental surfaces in patients’ room or ward in the hospital with 
result 53% ,follow by Hydrogen Peroxide Dry-Mist disinfection System after traditional cleaning 
method with result 25.8% . Therefore, this information should be focused on developing  HCWs 
‘s knowledge in terms of  how the new technology complementary with traditional manual 
cleaning would be more effective for cleaning environment surfaces than traditional manual 
cleaning only. 

 
Figure 15: Techniques that you choose for cleaning environment surfaces 
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Table 16: MRSA can survive on hospital furniture for at least one month 
 

MRSA can survive Frequency Percent 
 Yes, I believe 36 54.5 
 No,I don't believe 14 21.2 
 I don't know 16 24.2 
 Total 66 100.0 

Table16 shows that most of respondents believed that MRSA can survive on the hospital furniture 
at least one month with 54.5%, follow by 24.2% who don’t know. Therefore, it seems that the 
HCWS who are working in the hospitals have a knowledge of the cleanliness, such as cleaning 
hands, using hypochlorite solution to clean, dry-mist disinfection system. Then, they aware of the 
environmental hygiene which can prevent or reduce the infection.  However, their knowledge 
have still limited to a certain extent.  As a result of the respondents either don't believe or don't 
know that MRSA can survive at least one month should be focused on  in order to enhance their 
knowledge  regarding  the only manual cleaning with hypochlorite solution will not be the best 
method of cleaning to ensure the environmental cleanliness in every single case in  the hospital. 
Table 17: A contaminated environment in the hospital will indicate high risk to patients 
increasing hospital-acquired infection (HAI) rates  
 

A contaminated environment in the hospital Frequency Percent 
 Disagree 2 3.0 
 Neutral 1 1.5 
 Agree 36 54.5 
 Strongly agree 27 40.9 
 Total 66 100.0 

Finding: Table17 shows that 54.5% Agree regarding a contaminated environment in the hospital 
will indicate high risk to patients and increasing hospital-acquired infection (HAI) rates , follow 
by Strongly agree with 40.9% .Therefore, HAIs rate should be related to hygiene of environment 
cleaning certainly based on this result. 
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Figure 17: A contaminated environment in the hospital will indicate high risk to patients 

increasing hospital-acquired infection (HAI) rates 
 
Table 18: HAI can cause high mortality, morbidity for patients in the hospital 
 

 Frequency Percent 
 Strongly disagree 1 1.5 
 Neutral 6 9.1 
 Agree 27 40.9 
 Strongly agree 32 48.5 
 Total 66 100.0 

Table18 shows that 48.5% Strongly agree with HAI can cause high mortality, morbidity for 
patients in the hospital , follow by 40.9% Agree with this sentence 
 



 

25 

 

 
Figure 18: HAI can cause high mortality, morbidity for patients in the hospital 

 
Table 19: Nurses will comply with safety culture like hand hygiene policy than doctors 
 

Nurse will comply Frequency Percent 
 Strongly disagree 3 4.5 
 Disagree 10 15.2 
 Neutral 14 21.2 
 Agree 27 40.9 
 Strongly agree 12 18.2 
 Total 66 100.0 

Table19 shows that total 59% Agree and Strongly agree with “Nurses will comply with safety 
culture like hand hygiene policy than doctors, follow by 21.2 % Neural. However,there are total 
19.7% Strongly disagree and Disagree for this sentence. Therefore, some of nurses will not be 
necessarily to more comply with safety culture like hand hygiene than doctors. Then, it might be 
complied by individual perspective based on their awareness as well. 
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Fugure 19: Nurses will comply with safety culture like hand hygiene policy than doctors 

 
Table 20: The Cleanliness in hospital is the most important that you expect 
 

The Cleanliness in hospital Frequency Percent 
 Strongly disagree 1 1.5 
 Disagree 3 4.5 
 Neutral 9 13.6 
 Agree 31 47.0 
 Strongly agree 22 33.3 
 Total 66 100.0 

Table 20 shows that 47% Agree  The Cleanliness in hospital is the most important that you expect 
,follow by Strongly agree with result 33.3 %Therefore, based on this result, it should be focused 
on in the patient approach ,the result would be the same like HCWs approach whether or not . 
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Figure 20: The Cleanliness in hospital is the most important that you expect 

 
Table 21: The Hospital’s Staff behavior may influence your perception of the cleanliness 
(such as Staffs using /not using alcohol gel between patients) 
 

The Hospital’s staff behavior Frequency Percent 
 Disagree 3 4.5 
 Neutral 8 12.1 
 Agree 43 65.2 
 Strongly agree 12 18.2 
 Total 66 100.0 

Table 21 shows that 65.2% Agree regarding The Hospital’s Staff behavior may influence your 
perception of the cleanliness (such as Staffs using /not using alcohol gel between patients) follow 
by 18.2% Strongly agree for this sentence. Furthermore, from the tables 20 and table 21 there are 
showing that patients' perception of the hospitals cleanliness depend on the hospital cleanliness 
and hospitals' staffs behavior based on HCWs approach . 
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Figure 21: The Hospital’s Staff behavior may influence your perception of the cleanliness 

(such as Staffs using /not using alcohol gel between patients 
 

Table 22: The manual cleanliness methods with 0.5% Sodium hypochlorite only is efficacy 
enough to kill MRSA in the hospital  
 

The manual cleaning method Frequency Percent 
 Disagree 17 25.8 
 Neutral 21 31.8 
 Agree 24 36.4 
 Strongly agree 4 6.1 
 Total 66 100.0 

Table 22 shows that 36.4% Agree that the manual cleanliness methods with 0.5% Sodium 
hypochlorite only is efficacy enough to kill MRSA in the hospital , follow by 31.8% Neutral 
Therefore ,based on this result, it should be focused on developing in terms of  HCWs ‘s 
knowledge regarding this sentence. 
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Figure 22: The manual cleanliness methods with 0.5% Sodium hypochlorite only is efficacy 

enough to kill MRSA in the hospital 
 

Table 23: Traditional cleaning methods with detergents only cannot effectively reduce 
microorganism in hard to reach area 
 

Traditional cleaning methods Frequency Percent 
 Strongly disagree 1 1.5 
 Disagree 11 16.7 
 Neutral 15 22.7 
 Agree 33 50.0 
 Strongly agree 6 9.1 
 Total 66 100.0 

Table 23 shows that 50% Agree , follow by 22.7% Neutral regarding Traditional cleaning 
methods with detergents only cannot effective to reduce microorganism in hard to reach area. 
Therefore ,in terms of in hard to reach area most of respondents believe in that way. 
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Figure 23: Traditional cleaning methods with detergents only cannot effectively reduce 

microorganism in hard to reach area 
 

Table 24: New Technology system complementary with manual would be more effective in 
reducing contamination in HAI patient room than manual cleaning alone 
 

New Technology system complementary Frequency Percent 
 Strongly disagree 1 1.5 
 Disagree 2 3.0 
 Neutral 21 31.8 
 Agree 31 47.0 
 Strongly agree 11 16.7 
 Total 66 100.0 

Table 24 shows that 47 % Agree regarding New Technology system complementary with manual 
would be more effective in reduction contamination in HAI patient room than manual cleaning 
alone , follow by 31.8 % Neutral. Therefore , based on this information. It should be focused on 
developing in terms of HCWs‘s knowledge regarding new technology would be an alternative 
method to  reduce contamination in HAI ‘s patient room in hospital. 
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Figure 24: New Technology system complementary with manual would be more effective in 

reducing contamination in HAI patient room than manual cleaning alone 
 

Result Analysis : Factor 1-5 
           By Correlation Analysis method 
                       T-test Analysis method 
                       Crosstabulation method 
                   Frequency table 
Factor 1: Hospital management and HCW awareness  
Hypothesis /Proposition:  

H1: Higher hospital policy strengthen regarding HAIs prevention will be associated 
with enhancement HWC awareness for patient infection risk. : should be accepted. 

H2 :Nurses tend to know and comply with infection control guidelines and policies 
more than doctors:  should be accepted. 

H3 :JCI group will be different in Hospital management and HCW awareness from 
Non- JCI group : should be rejected. 
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Table 25: The relationship between Hospital management and HCW awareness and Safety 
culture in a hospital organization  
 

*  Correlation is significant at the 0.05 level (2-tailed). 
**  Correlation is significant at the 0.01 level (2-tailed). 
Finding: Table 25 shows that the relationship between Hospital policy and How to improve safety 
culture and the relationship between Hospital policy and Monitoring or assessment hospital 
cleanliness. Therefore, if the hospital improves the safety culture together with develop the 
monitoring and assessing hospital cleanliness process , both of them can lead to a better hospital 
policy implementation regarding HAIs ,as correlation levels have shown at .0284 and 0.508 at 
significant level of .021  and .000 respectively. 
Therefore,H1:Higher hospital policy strengthen regarding HAIs prevention will be associated 
with enhancement HWC awareness for patient infection risk should be accepted.  
 

   

Hospital policy 
 Should be 
implement 
regarding HAIs 

Monitoring or 
assessment 
hospital 
cleanliness 

How to 
improve 
safety 
culture 

Hand hygiene 
be implemented 
as a safety 
culture 

Hospital policy should be 
implement regarding HAIs 

Pearson Correlation 
1 .284(*) .508(**) -.054 

  Sig. (2-tailed) . .021 .000 .669 
  N 66 66 66 66 
Monitoring or assessment hospital 
cleanliness 

Pearson Correlation 
.284(*) 1 .020 .090 

  Sig. (2-tailed) .021 . .873 .470 
  N 66 66 66 66 
How to improve safety culture Pearson Correlation .508(**) .020 1 .098 
  Sig. (2-tailed) .000 .873 . .435 
  N 66 66 66 66 
Hand hygiene be implemented as a 
safety culture 

Pearson Correlation 
-.054 .090 .098 1 

  Sig. (2-tailed) .669 .470 .435 . 
  N 66 66 66 66 
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Table 26: Nurses will comply with safety culture like Hand Hygiene Policy than Doctors * 
occupation Crosstabulation 
 

 

occupation 

Total doctor nurse 
occupational 
health staff 

other
s 

Nurses will comply 
with safety culture 
like hand hygiene 

policy than doctors 

Strongly disagree 0 2 0 1 3 
Disagree 1 6 0 3 10 
Neutral 3 9 0 2 14 
Agree 0 15 9 3 27 

Strongly agree 
 

2 10 0 0 12 

                                                Total 6 42 9 9 66 

Finding: Table 26 shows that there are total 39 respondents who are agree and disagree in this 
sentence, it means that  Nurses tend to know and comply with infection control guidelines and 
policies more than doctors . However ,even nurses themselves  some of them  don’t believe on 
that with 9 neutral and 8 disagree and strongly disagree.  
Therefore, H2 : Nurses tend to know and comply with infection control guidelines and policies 
more than doctors like hand hygiene should be accepted, but it might be complied by individual 
perspective based on their awareness. 
Table 27: The difference between JCI group and Non JCI group regarding Hospital 
management and HCW awareness   
 

Factor 1 questionnaires Significant Level 
(2-tailed) 

How you monitoring or assessment hospital cleanliness? .535 
What kind of Hospital policy should be implement regarding HAIs? .654 

A contaminated environment in the hospital indicate patient high risk HAI .807 

Finding: Table 27 shows that there are no significant difference of the opinion  between JCI group 
and Non JCI group regarding Hospital management and HCW awareness . 
Therefore ,H3: JCI group will be different in Hospital management and HCW awareness from 
Non- JCI group  should be rejected. 
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Factor 2 : Source of HAI and how to transmission 
Hypothesis /Proposition: 

H1:  Hand Hygiene can reduce  spread of MRSA : should be accepted. 
H2: The increase of awareness of route of transmission, the higher the awareness of 

the infections in the  hospital: should be accepted. 
H3: Knowledges regarding Source of HAIs and how to transmission are differenent 

between JCI and Non-JCI group : should be accepted. 
Table 28: Hand hygiene be implemented as a safety culture * Kind of Microorganisms most 
common cause HAI  
 

 Kind of Microorganisms most common cause HAI Total 

  MRSA VRE 

Acinetobact
or 
baumannii 

Mycobact
erium 
tuberculos
is 

all of 
above 

MRSA & A 
baumannii 

MRSA &VRE 
&A Baum 
&Mycobacteriu
m tuberculosis   

Hand  
hygie
ne be 
imple
mente
d as a 
safety 
cultur
e 

yes certainly 

19 1 5 10 19 8 3 65 

  No, it doesn't 
neccessarily 
 

0 0 0 0 0 1 0 1 

              Total 19 1 5 10 19 9 3 66 
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Table 29: The relationship between Hand hygiene should be implemented as a safety culture 
Kind of microorganism most common cause HAI and Microorganism can transmission to 
patient  
Correlations 
 

    

Kind of 
Microorgani

sms most 
common 

cause HAI 

Hand hygiene 
be implemented 

as a safety 
culture 

MRSA can 
survive on 
hospital at 
least one 
month 

Microorganism 
can 

Transmission to 
patient 

Kind of Microorganisms 
most common cause HAI 

Pearson Correlation 1 .136 -.113 .328(**) 
Sig. (2-tailed) . .277 .367 .007 
N 66 66 66 66 

Hand hygiene be 
implemented as a safety 
culture 

Pearson Correlation .136 1 .045 .041 
Sig. (2-tailed) .277 . .719 .744 
N 66 66 66 66 

MRSA can survive on 
hospital at least one 
month 

Pearson Correlation -.113 .045 1 -.076 
Sig. (2-tailed) .367 .719 . .545 
N 66 66 66 66 

Microorganism can 
Transmission to patient 

Pearson Correlation .328(**) .041 -.076 1 
Sig. (2-tailed) .007 .744 .545 . 
N 66 66 66 66 

**  Correlation is significant at the 0.01 level (2-tailed). 
Finding: Table 28 shows  that MRSA is  one of the microorganisms that most commonly cause 
HAI in Thailand  with 19 respondents as well as believed that Hand hygiene should be 
implemented as a safety culture. In addition to  the data from table 29 shows that the relationship 
between Kind of microorganism most common cause HAI and Microorganism can transmission 
to patient ,as correlation levels have shown at .328 and at significant level of .007. Even though, 
there is no significant with  hand hygiene. However ,as MRSA is  the most Kind of 
microorganism that common cause HAI and also related to Microorganism can transmission to 
patient .Then, if the respondents have believed hand hygiene should be implement. Therefore, 
these information might imply that  Hand Hygiene can reduce  spread of MRSA. So, H1:  Hand 
Hygiene can reduce  spread of MRSA : should be accepted. 
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Table 30 : Microorganism can Transmission to patient * Kind of Microorganisms most 
common cause HAI  
 

 Kind of Microorganisms most common cause HAI Total 

 

M
RS

A 

VR
E 

Ac
ine

tob
ac

tor
 

ba
um

an
nii

 

M
yc

ob
act

eri
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tub

erc
ulo

sis
 

all
 of

 ab
ov

e 

M
RS

A 
& 

A 
ba

um
an

nii
 

M
RS

A 
&V

RE
 &

A 
Ba

um
 

&M
yc

ob
act

eri
um

 
tub

erc
ulo

sis
 

 

Microorganism can 
Transmission to 

patient 

by HCW hand 
4 0 0 1 0 0 0 5 

 by medical 
device 

 
0 0 1 0 0 0 0 1 

 by hospital 
environment 

 
0 1 0 0 0 0 0 1 

 all of above 
 

15 0 4 9 19 9 3 59 

                                                Total 19 1 5 10 19 9 3 66 
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Table 31 : The relationship between Microorganism can Transmission to patient  and  HAI 
can cause high  mortality  and morbidity for patient in hospital and A contaminated 
environment in the hospital indicate patient high risk HAI 
 

   

Microorganism 
can 

Transmission to 
patient 

Environmental 
cleaning 
reduces 

environmental 
contamination 

A contaminated 
environment in 

the hospital 
indicate patient 
high risk HAI 

HAI can cause 
high mortality 

& morbidity for 
patient in 
hospital 

Microorganism can 
Transmission to patient 

Pearson Correlation 
1 .017 .195 -.041 

  Sig. (2-tailed) . .892 .117 .743 
  N 66 66 66 66 
Environmental cleaning 
reduces environmental 
contamination 

Pearson Correlation 
.017 1 -.141 -.046 

  Sig. (2-tailed) .892 . .259 .715 

  N 66 66 66 66 

A contaminated environment in 
the hospital indicate patient 
high risk HAI 

Pearson Correlation 
.195 -.141 1 .668(**) 

  Sig. (2-tailed) .117 .259 . .000 
  N 

66 66 66 66 

HAI can cause high mortality 
& morbidity for patient in 
hospital 

Pearson Correlation 
-.041 -.046 .668(**) 1 

  Sig. (2-tailed) .743 .715 .000 . 
  N 66 66 66 66 

**  Correlation is significant at the 0.01 level (2-tailed). 
Finding: Table 30 shows that Microorganism can Transmission to patient  by  HCW hand ,by 
medical device and by hospital  environment 59 respondent. In addition to  the data from table 31 
shows that the relationship between HAI can cause high  mortality  and morbidity for patient in 
hospital and A contaminated environment in the hospital indicate patient high risk HAI,as 
correlation levels have shown at .668 and at significant level of .000. Even though, there is no 
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significant with  Microorganism can Transmission to patient. Then, if the respondents have 
believed Microorganism can Transmission to patient in three modes of transmission as guideline 
mentioned before . Therefore, these information might imply that  H2: The increase of awareness 
of route of transmission, the higher the awareness of the infections in the  hospital: should be 
accepted. 
Table 32 :  Knowledges regarding how  microorganism can transmission are different 
between JCI and Non-JCI group 
 
Factor 2 questionnaires Significant Level 

(2-tailed) 
How microorganism can transmission to patient who stay in the hospital ? .038 
Environmental cleaning reduces environmental contamination thus can 
reduces the risk of transmission of infection: this sentence is true or false 

.857 

What kind of microorganisms that you think are the most commonly cause 
HAI in Thailand? 

.127 

HAI can cause high mortality & morbidity for patient in hospital .790 

Finding: Table 32 shows that there is significant difference of the opinion  between JCI group and 
Non JCI group regarding How microorganism can transmission to patient who stay in the hospital 
.Therefore ,H3: Knowledges regarding  how microorganism can transmission to patient are 
differenent between JCI and Non-JCI group should be accepted. 
 
Factor 3: Safety culture in the hospital organization  
Hypothesis /Proposition:  

H1: Raising awareness will create Safety culture in the hospital organization: should 
be  accepted. 

H2: There will be a different factors concern which influenced cleanliness in among 
JCI and Non- JCI group : should be accepted. 
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Table 33 : How to improve safety culture in the hospital organization 
 

Safety culture improve by Frequency Percent 
 By raising awareness of Patient safety 14 21.2 
 By raising awareness of HCW 7 10.6 
 By raising awareness of Environmental Cleanliness 11 16.7 

 all of above 32 48.5 
 other 2 3.0 
 Total 66 100.0 

Finding: Table 33 shows that All of above  (By raising awareness of patient safety , by raising 
awareness of HCW and by Raising the awareness of Environmental cleanliness ) are the methods 
that respondents choose to improve safety culture in the hospital with the highest frequency result 
32%  
Therefore ,H1: Raising awareness will create Safety culture in the hospital organization  should 
be accepted . 
Table 34 :  Knowledges regarding how  microorganism can transmission are different 
between JCI and Non-JCI group 
 

Factor 3 questionnaires Significant Level 
(2-tailed) 

How to improve Safety culture in the hospital organization .004 
Should “Hand hygiene” be implemented as a safety culture in 
every hospital? 

.325 

Which factors that you felt influenced cleanliness in  the hospital? .001 

Nurses will comply with safety culture like hand hygiene policy 
than doctors 

.000 

The hospital ‘s staff behavior may influence your perception of 
cleanliness 

.736 
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Finding: Table 34 shows that there are significant different of the opinion  between JCI group and 
Non JCI group regarding How microorganism can transmission to patient who stay in the hospital 
.Therefore ,H3: Knowledges regarding  how microorganism can transmission to patient are 
differenent between JCI and Non-JCI group should be accepted. 
 
Factor 4 : Patient perception &patient choice 
Hypothesis /Proposition: 

H1: High standard of Hospital cleanliness will influence and effect Patient 
satisfaction.: should be accepted. 

H2: The more patient satisfaction the better for hospital image.: should be accepted. 
H3: There will be some different regarding the main factors that influence patient 

perception of cleanliness in hospital from JCI and Non JCI ‘s perspective : should be accepted. 
Table 35 :  Healthcare quality affects patient satisfaction, hospital image * The Cleanliness 
in hospital is most important that you expect Crosstabulation 
 

 
The Cleanliness in hospital is most 

important that you expect Total 

 Str
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gly
 

dis
ag
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Di
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Healthcare 
quality 
affects 
patient 

satisfactio
n, hospital 

image 

 
 
 

Yes,certainly 1 3 9 30 22 65 

 No, it doesn't neccessarily 0 0 0 1 0 1 
Total 1 3 9 31 22 66 
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Finding: Table 35 shows that Yes ,certainly “ Healthcare quality affects patient satisfaction 
enhances the hospital image” with 65 respondents . 
Therefore,  H1: High standard of Hospital cleanliness will influence and effect Patient satisfaction 
should be accepted and would be implied that H2: The more patient satisfaction the better for 
hospital image  should be accepted as well. 
Table 36 : There will be some different regarding the main factors that influence patient 
perception of cleanliness in hospital from JCI and Non JCI ‘s perspective  
 

Factor 4 questionnaires Significant Level 
(2-tailed) 

The main factors that  influence patient perception of cleanliness in hospital .000 
Private hospital  have better standards of cleanliness than Government hospital .875 

Healthcare quality affects patient satisfaction, hospital image .325 
Nurses will comply with safety culture like hand hygiene policy than doctors .041 

The Cleanliness in hospital is most important that you expect .772 

Finding: Table 36 shows that there is significant different of the opinion  between JCI group and 
Non JCI group regarding the main factors that  influence patient perception of cleanliness in 
hospital.  
Therefore ,H3: There will be some different regarding the main factors that influence patient 
perception of cleanliness in hospital from JCI and Non JCI ‘s perspective should be 
accepted.should be accepted. 
 
Factor 5 : Traditional cleanliness method and  New technology method 
Hypothesis /Proposition:  

H1: New Technology Hydrogen Peroxide Dry-Mist Disinfection System 
complementary with manual cleaning process would be a better choice for the area 
decontamination solution in the hospital environment :  should be accepted. 

H2:  The number of JCI group should believe MRSA can survive on hospital 
furniture for at least one month are different from the number of  Non-JCI group : should be 
rejected. 
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Table 37: New Technology system complementary with manual would be more effective in 
reducing contamination in HAI patient room than manual cleaning alone 
 

New Technology system complementary Frequency Percent 
 Strongly disagree 1 1.5 
 Disagree 2 3.0 
 Neutral 21 31.8 
 Agree 31 47.0 
 Strongly agree 11 16.7 
 Total 66 100.0 

Table 37 shows that total 63.7 % Agree and Strongly agree regarding New Technology system 
complementary with manual would be more effective in reduction contamination in HAI patient 
room than manual cleaning alone. Therefore , H1: New Technology Hydrogen Peroxide Dry-Mist 
Disinfection System complementary with manual cleaning process would be a better choice for 
the area decontamination solution in the hospital environment should be accepted. 
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Table 38:  The relationship between Traditional cleanliness and New Technology method in 
terms of cleanliness 
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New Technology system 
complementary with manual would be 
more effective reduction contamination 
in HAI patient room than manual 
cleaning alone 

 
Pearson 
Correlation 1 -.003 .324(**) -.026 

  Sig. (2-tailed) . .982 .008 .838 

  N 66 66 66 66 

The manual cleanliness methods with 
0.5%sodium hyprochlorite only 
,effective enough to kill MRSA 

Pearson 
Correlation -.003 1 .013 -.105 

  Sig. (2-tailed) 
.982 . .916 .403 

  N 
66 66 66 66 

Traditional cleaning methods only can 
not effective reduce microorganism in 
hard to reach area 

Pearson 
Correlation .324(**) .013 1 .055 

  Sig. (2-tailed) .008 .916 . .662 
  N 

66 66 66 66 

Environmental cleaning reduces 
environmental contamination 

Pearson 
Correlation 

-.026 -.105 .055 1 

  Sig. (2-tailed) .838 .403 .662 . 
  N 66 66 66 66 

**  Correlation is significant at the 0.01 level (2-tailed). 



 

44 

 

Finding: Table 38 shows that the relationship between Traditional cleaning methods only can not 
effective reduce microorganism in hard to reach area and New Technology system 
complementary with manual would be more effective reduction contamination in HAI patient 
room than manual cleaning alone at correlated at significant level of .008.  
Therefore , H1 : New Technology Hydrogen Peroxide Dry-Mist Disinfection System 
complementary with manual cleaning  process would be a better choice for the area 
decontamination solution in the hospital environment, this hypothesis should be accepted.   
 
Table 39: The number of JCI group should believe MRSA can survive on hospital furniture 
for at least one month are different from the number of  Non-JCI group  
 

Factor 5 questionnaires Significant 
Level 

(2-tailed) 
What kind of techniques that you choose for cleaning environment surfaces in patient’s 

room or ward ? 
.550 

MRSA can survive on hospital at least one month .286 
The manual cleanliness methods with 0.5%sodium hyprochlorite only ,effective 

enough to kill MRSA 
.464 

Traditional cleaning methods only can not effective reduce microorganism in hard to 
reach area s 

.695 

New Technology system complementary with manual would be more effective 
reduction contamination in HAI patient room than manual cleaning alone 

.824 

Finding: Table 38 shows that there is no significant different of the opinion  between JCI group 
and Non JCI group regarding the main factors that  influence patient perception of cleanliness in 
hospital. Therefore , H2:  The number of JCI group should believe MRSA can survive on hospital 
furniture for at least one month are different from the number of  Non-JCI group  should be 
rejected. 
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Chapter 5 
Conclution and Recommendation 

 
There are 5 areas that significant level in different of opinion between JCI group and 

Non-JCI group. In terms of the important of each factors in which effecting the implementation of 
an environmental cleanliness in hospital. The results have been summarized as following, 
1.Factor 2: Source of HAI and how to transmission . There is significant of opinion between JCI 
and Non- JCI group in terms of how microorganism can transmission to patient who stay in the 
hospital at .038 as T- test  analysis result. However, 97% of Non-JCI group when comparing with 
only 81% of JCI group have believed the microorganism can transmission from all of by HCW 
hand ,by Medical device and by Hospital environment as many guidelines mentioned for three of 
mode of transmission are true. Since, there is 19% from JCI group who still believed the 
microorganism can transmission to patient by HCW hand,by hospital environment .Therefore, the 
hospital should provide them the knowledge of how exactly microorganism can transmission. 
Then, they will be more effective practical to protect their patients from HAI.  
2.Factor 3: Safety culture in hospital organization.There is significant of opinion between JCI and 
Non- JCI group in terms of how to improve safety culture at .004 as T-test analysis result. 
However, JCI group have believed in more specific areas with higher frequency result such as By 
raising awarness of patient safety 28% vs 15% from Non- JCI group. By raising awareness of  
HCW almost 19% vs just almost 3% from Non-JCI group and All of above only 25% vsalmost 
71% from Non-JCI perspective. From the data, it shows that non JCI is not specific but JCI is 
more specific in certain details. Therefore, regarding the implementation of this factor for Non-
JCI group would be approached by providing them more specific details of how it could be done 
in terms of awareness for their further knowledge, 
3.Factor 3: Safety culture in hospital organization. There is significant of opinion between JCI 
and Non- JCI group in terms of factors influenced cleanliness  in hospital at .001 as T-test 
analysis result. However, JCI group have believed in each particular area for example in terms of 
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HCW awareness only 25% vs only almost 9% from Non –JCI group .On the other hand ,Non-JCI 
group have believed in all of factors in this questionnaire almost 68% vs only 16% from JCI 
.Therefore, regarding the implementation of this factor for Non-JCI group and JCI group would 
be different approached as mentioned in number 2 above. 
4.Factor 3: Safety culture in hospital organization .There is significant of opinion between JCI 
and Non- JCI group in terms of “Nurse will comply with safety culture like Hand Hygiene policy 
than Doctors”at .041 as T- test analysis result. However, Non-JCI group have  more higher 
frequency result in terms of Strongly disagree and disagree than JCI group with 26% vs just 
almost 13% Therefore, regarding the implementation of this factor for Non-JCI group and JCI 
group would be different approached and  there will be a challenging factor to be success or non 
success. The perception of JCI should be have more chance to success than Non-JCI. Since less    
respondents from JCI group selected Strongly disagree and Disagree in this matter. 
5.Factor 4 : Patient perception and Patient choice. There is significant of opinion between JCI and 
Non- JCI group in terms of main factors influence patient perception of cleanliness cleanliness at 
.000 as T-test analysis result. Due to JCI group have believed in “appearance of the hospital 
environment”  with highest frequency result at 28% vs just almost 15% from Non –JCI group. 
However, Non –JCI group have believed in all of them are the main factors which influence their 
patient perception of cleanliness in their hospital .Therefore, regarding the implementation of this 
factor for Non-JCI group would be focused on many factors and JCI group would be different 
approached by focucing on each particular factors. 
As a result of that, the appropriate approaching among two different group have to be designed. 
Regard to JCI group should be more deeper in details by particular factors. However, regard to 
Non-JCI group would be interested in a whole picture ,whole process. Furthermore, both of them 
should be followed by their hospitals policy and direction which will be the important criteria to 
be success or non-success in terms of the implementation of an Environmental Cleanliness in 
hospital as well. So, in case of the Non-JCI hospital want to become a JCI hospitals. First of all, 
they should strictly  comply with JCI Standard Guideline as well as hospital management 
committees should be focus on every single details according to hospital policy ,hospital goal to 
aim for which will be mentioned in hospital vision and mission for example. Furthermore, regard 
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to HCWs' awareness and Safety culture in the organization  the hospital management committees 
should try to both of these kind of things in the hospital and keep raising their awareness in terms 
of how to reduce or prevent HAI  as well as raising patient safety by reducing patient 's morbidity 
rate  and mortality rate in their particular hospital organization.  Finally ,  patients will  take 
this advantage from all of the hospitals  which  intend to go for JCI to get better healthcare 
standard as similar to the development country such as  United State of America. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

48 

 

 

Chapter 6 
References 

 
Aditi Naidu .Factors affecting patient satisfaction healthcare quality ,international journal of  

Health Care Quality Assurance. 
Champika Liyanage,Charles Egbu .A performance management framework for healthcare 

facilities management. Framework for healthcare FM, journal of Facilities 
Management. 

Chris Griffith . HACCP and management of healthcare associated infections : Are there lessons to 
be learnt from other industries ? journal of Health Care Quality Assurance. 

Daryl May,Michael Pitt .Environmental cleaning in UK healthcare since NHS Plan : A Policy and 
evidence based context  From Facilities, Vol.30 Iss: 1 pp.6- 22. 

D. Mulvey,P Redding ,C Roberson,C Woodall,P Kingsmore, Finding a benchmark for monitoring 
hospital cleanliness, journal of Hospital Infection.  

Heather  Whitehead , Helen Agahi .An exploratory study into the factors that influence patients'   
perceptions of cleanliness in an acute NHS trust hospital, journal of Facilities 
Management , Vol .5 Iss: 4 pp.275- 289. 

F. Barbut, PharmD, PhD;Menuet, Bsc;E.Girou,PharmD .Comparison of Efficacy of a Hydrogen 
Peroxide Dry-Mist Disinfection System and Sodium Hypochlorite Solution for 
Eradication of Clostridium difficile Spores ,Infection Control and Hospital 
Epidemiology June 2009 ,Vol. 30, No.6.  

Larry A .Mallak,David M.Lyth,Suzan D.Olson,Susan M.Ulshafer,Culture ,the built environment 
and healthcare organizational performance ; Managing Service Quality. 

Lisa Miller, Daryl May Patient choice in the NHS :How critical are facilities services in 
influencing patient choice, Facilities  

Liza F. White,Stephanie J.Dancer A microbiological evaluation of hospital cleaning methods     
                     international journal of Evaluation Health Research August 2007 ;17(4):285-295. 



 

49 

 

L'ubica Sobotova . Understanding the role of hospitals and their environment in practical training. 
M.D. Bartels,K.Kristoffersen,TSlotsbjerg,S.M.Rohde.Environmental meticillin-resistant 

Staphylococcus aureus (MRSA) disinfection using dry- mist- generated hydrogen 
peroxide ,journal of Hospital Infection (2008) 70,35-41. 

Pr Nicole Marty Dry fog disinfection: an assessment of microbiological efficacy and practical 
advantage, Revue Hygiene Volume XV-N4 -2007. 

R.E. Anderson,V Young,M Stewart,C Robertson,S.J. Dancer. Cleanliness audit of clinical surface 
and equipment : who cleans what? journal of Hospital Infection. 

Sarah Ellis . Role of Emergency Nurses in controlling infection, Emergency Nurse December 
2012 , Volume 20 ,Number 8. 

Sile A .Creedon .Infection control : behavioral issues for healthcare workers.  
Ted Nyatanga,Rick Holliman .Integrated care pathways (ICPs) and infection control , Clinical 

Governance. 
Torsten Koburger ,Germany .Decontamination of room air and adjoining wall surfaces by 

nebulizing hydrogen peroxide, GMS 2011, Vol. 6(1), ISSN 1863-5245. 
Turk J Med Sci 2009. Evaluation of the knowledge of Hospital Cleaning Staff about Prevention 

of Nosocomial Infections ;39(1):77-80 TUBITAK ,Turkey 
Yasmeen Alhatmi . Safety as a hospital organizational priority ; Clinical Governance : An 

International Journal. 
 
 
 
 

 
 
 
 
 
 



 

50 

 

Chapter 7 
Appendix-A 

 
The hospital name lists in this study;  
   JCI group: SIPH and Siriraj Hospitals are a major hospital collect data ,follow by    
Bumrungrad Hospital  
   Non-JCI group: Rajvithi Hospital, Chunthaburi Hospital ,King Chulalongkorn Memorial  
Hospital, Rama Hospital,Udon Hospital, Khon Kaen Hospital ,Sammutprakan Hospital 
,Sirinthorn Hospital, Sirikit Hospital. 
 
 

Appendix-B 
 
Table of T-test analysis by factor 1-5 
Factor1 : Hospital management and HCW awareness 

Group Statistics 
 

  Standard of JCI N Mean 
Std. 
Deviation 

Std. Error 
Mean 

monitor or assessment hospital cleanliness JCI 32 2.13 1.185 .209 
  Non-JCI 34 2.29 1.001 .172 
Hospital policy should be implement regarding HAIs JCI 32 3.66 1.638 .290 
  Non-JCI 34 3.85 1.893 .325 
A contaminated environment in the hospital indicate 
patient high risk HAI 

JCI 32 4.31 .693 .122 

  Non-JCI 34 4.35 .646 .111 
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Independent Samples Test 
 

    

Levene's Test 
for Equality 
of Variances t-test for Equality of Means 
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Lowe
r Upper 

monitor or assessment 
hospital cleanliness 

Equal variances 
assumed 

6.203 .015 -.628 64 .532 -.17 .269 -.707 .369 

  Equal variances 
not assumed     -.625 60.848 
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-.17 .271 -.711 .372 

Hospital policy should 
be implement 
regarding HAIs 

Equal variances 
assumed 2.184 .144 -.450 64 .654 -.20 .437 

-
1.070 

.676 

  Equal variances 
not assumed 

    -.452 63.568 .653 -.20 .435 
-
1.066 

.673 

A contaminated 
environment in the 
hospital indicate 
patient high risk HAI 

Equal variances 
assumed 

.078 .782 -.245 64 .807 -.04 .165 -.370 .289 

  Equal variances 
not assumed 

    -.245 62.915 .807 -.04 .165 -.370 .290 
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Factor2 :Source of HAI and how to tranmission 
Group Statistics 

 

  
Standard  
Of  JCI N Mean Std. Deviation 

Std. Error 
Mean 

microorganism can Transmission to patient JCI 32 3.50 1.107 .196 

  Non-JCI 34 3.94 .343 .059 

Environmental cleaning reduces environmental 
contamination 

JCI 
32 1.13 .492 .087 

  Non-JCI 34 1.15 .500 .086 

Kind of Microorganisms most common cause 
HAI 

JCI 
32 3.88 2.379 .421 

  Non-JCI 34 4.79 2.447 .420 

HAI can cause high mortality & morbidity for 
patient in hospital 

JCI 
32 4.38 .660 .117 

  Non-JCI 34 4.32 .878 .151 
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Independent Samples Test 
 

  

Levene's Test for 
Equality of 
Variances t-test for Equality of Means 
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microorganism can 
Transmission to 

patient 

Equal variances 
assumed 

25.326 .000 -2.214 64 .030 -.44 .199 -.839 -.043 

Equal variances 
not assumed   -2.159 36.573 .038 -.44 .204 -.855 -.027 

Environmental 
cleaning reduces 
environmental 
contamination 

Equal variances 
assumed 

.104 .748 -.180 64 .857 -.02 .122 -.266 .222 

Equal variances 
not assumed   -.181 63.875 .857 -.02 .122 -.266 .222 

Kind of 
Microorganisms 
most common 

cause HAI 

Equal variances 
assumed 

.160 .691 -1.546 64 .127 -.92 .595 -2.107 .269 

Equal variances 
not assumed   -1.547 63.928 .127 -.92 .594 -2.106 .268 

HAI can cause 
high mortality & 

morbidity for 
patient in hospital 

Equal variances 
assumed 

.698 .407 .268 64 .790 .05 .192 -.332 .435 

Equal variances 
not assumed   .270 61.078 .788 .05 .190 -.329 .432 
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Factor3 :Safety culture in a hospital organization 
Group Statistics 

 

  Standard of JCI N Mean Std. Deviation 
Std. Error 
Mean 

How to improve safety 
culture 

JCI 32 2.56 1.243 .220 
Non-JCI 34 3.44 1.133 .194 

Hand hygiene be 
implemented as a 
safety culture 

JCI 32 1.00 .000 .000 
Non-JCI 

34 1.03 .171 .029 

factors infuuenced 
cleanliness in hospital 

JCI 32 3.16 1.936 .342 
Non-JCI 34 4.82 1.866 .320 

Nurses will comply 
with safety culture like 
hand hygiene policy 
than doctors 

JCI 32 3.81 .931 .165 
Non-JCI 

34 3.26 1.189 .204 

Staff behavior may 
influence your 
perception of 
cleanliness 

JCI 32 4.00 .672 .119 
Non-JCI 

34 3.94 .736 .126 
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Independent Samples Test 
 

    

Levene's Test 
for Equality of 
Variances t-test for Equality of Means 

F Sig
. 

t df Sig
. (2

-ta
ile
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iff
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Std
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rro
r D
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e 95% Confidence 

Interval of the 
Difference 

Lo
we

r 

Up
pe

r 

How to improve 
safety culture 

Equal variances 
assumed 

1.784 .186 -3.004 64 .004 -.88 .292 -1.463 -.294 

Equal variances 
not assumed 

    -2.996 62.532 .004 -.88 .293 -1.465 -.292 

Hand hygiene be 
implemented as a 
safety culture 

Equal variances 
assumed 

4.000 .050 -.970 64 .336 -.03 .030 -.090 .031 

Equal variances 
not assumed     -1.000 33.000 .325 -.03 .029 -.089 .030 

factors 
infuuenced 
cleanliness in 
hospital 

Equal variances 
assumed 

.030 .863 -3.562 64 .001 -1.67 .468 -2.602 -.732 

Equal variances 
not assumed 

    -3.558 63.388 .001 -1.67 .469 -2.604 -.731 

Nurses will 
comply with 
safety culture like 
hand hygiene 
policy than 
doctors 

Equal variances 
assumed 

3.365 .071 2.076 64 .042 .55 .264 .021 1.075 

Equal variances 
not assumed 

    2.091 62.003 .041 .55 .262 .024 1.072 

Staff behavior 
may influence 
your perception 
of cleanliness 

Equal variances 
assumed 

.288 .593 .338 64 .736 .06 .174 -.288 .406 

Equal variances 
not assumed 

    .339 63.944 .735 .06 .173 -.287 .405 
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Factor4 :Patient perception&Patient choice Notes 
Group Statistics 

 

  Standard of JCI N Mean Std. Deviation Std. Error Mean 
main factors influence patient 
perception of cleanliness 

JCI 
32 2.81 1.674 .296 

  Non-JCI 34 4.65 1.857 .318 
private hospital better standards 
of cleanliness 

JCI 
32 1.78 .420 .074 

  Non-JCI 34 1.76 .431 .074 
Healthcare quality affects patient 
satisfaction, hospital image 

JCI 
32 1.00 .000 .000 

  Non-JCI 34 1.03 .171 .029 
The Cleanliness in hospital is 
most important that you expect 

JCI 
32 4.09 .893 .158 

  Non-JCI 34 4.03 .904 .155 
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Independent Samples Test 
 

    

Levene's Test 
for Equality of 
Variances t-test for Equality of Means 

F Sig
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95% Confidence 
Interval of the 
Difference 

Lower Upper 

main factors 
influence patient 
perception of 
cleanliness 

Equal variances 
assumed 

.459 .501 -4.207 64 .000 -1.83 .436 -2.706 -.963 

Equal variances 
not assumed     -4.220 63.888 .000 -1.83 .435 -2.703 -.966 

private hospital 
better standards 
of cleanliness 

Equal variances 
assumed 

.100 .753 .158 64 .875 .02 .105 -.193 .226 

Equal variances 
not assumed     .158 63.914 .875 .02 .105 -.193 .226 

Healthcare quality 
affects patient 
satisfaction, 
hospital image 

Equal variances 
assumed 

4.000 .050 -.970 64 .336 -.03 .030 -.090 .031 

Equal variances 
not assumed     -1.000 33.000 .325 -.03 .029 -.089 .030 

The Cleanliness 
in hospital is most 
important that 
you expect 

Equal variances 
assumed 

.001 .975 .291 64 .772 .06 .221 -.378 .507 

Equal variances 
not assumed     .291 63.845 .772 .06 .221 -.378 .506 
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Factor5 :Traditional cleanliness method and Technology 
Group Statistics 

 
  Standard of JCI N Mean Std. Deviation Std. Error Mean 
techniques that you choose for cleaning environment 
surfaces 

JCI 32 1.91 1.279 .226 
  Non-JCI 34 2.12 1.572 .270 
MRSA can survive on hospital at least one month JCI 32 1.81 .931 .165 
  Non-JCI 34 1.59 .743 .127 

The manual cleanliness methods with 0.5%sodium 
hyprochlorite only ,effective enough to kill MRSA 

JCI 32 3.31 .859 .152 
  Non-JCI 34 3.15 .958 .164 
Traditional cleaning methods only can not effective 
reduce microorganism in hard to reach area 

JCI 32 3.53 .718 .127 
  Non-JCI 34 3.44 1.106 .190 
New Technology system complementary with manual 
would be more effective reduction contamination in 
HAI patient room than manual cleaning alone 

JCI 
32 3.72 .683 .121 

  Non-JCI 34 3.76 .955 .164 
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Independent Samples Test 
 

    
Levene's Test for 
Equality of Variances t-test for Equality of Means 

    F Sig. t df 
Sig. (2-
tailed) 

Mean 
Differenc
e 

Std. Error 
Differenc
e 

95% Confidence 
Interval of the 
Difference 

                  Lower Upper 
techniques that you choose for 
cleaning environment surfaces 

Equal 
variances 
assumed 

3.160 .080 -.597 64 .553 -.21 .354 -.919 .496 

  Equal 
variances 
not assumed 

    -.601 62.721 .550 -.21 .352 -.915 .492 

MRSA can survive on hospital at 
least one month 

Equal 
variances 
assumed 

6.808 .011 1.085 64 .282 .22 .207 -.189 .637 

  Equal 
variances 
not assumed 

    1.077 59.302 .286 .22 .208 -.192 .641 

The manual cleanliness methods 
with 0.5%sodium hyprochlorite 
only ,effective enough to kill 
MRSA 

Equal 
variances 
assumed 

.689 .409 .737 64 .464 .17 .224 -.283 .614 

  Equal 
variances 
not assumed 

    .740 63.859 .462 .17 .224 -.281 .612 

Traditional cleaning methods 
only can not effective reduce 
microorganism in hard to reach 
area 

Equal 
variances 
assumed 

8.766 .004 .390 64 .698 .09 .231 -.372 .552 

  Equal 
variances 
not assumed 

    .395 56.986 .695 .09 .228 -.367 .547 

New Technology system 
complementary with manual 
would be more effective 
reduction contamination in HAI 
patient room than manual 
cleaning alone 

Equal 
variances 
assumed 

1.449 .233 -.224 64 .824 -.05 .206 -.457 .365 

  Equal 
variances 
not assumed 

    -.226 59.808 .822 -.05 .204 -.453 .361 
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Appendix-C 
 
Frequency Table of Non-JCI group  

Gender 
 

Gender Frequency Percent Valid Percent 
Cumulative 

Percent 

 Male 6 17.6 17.6 17.6 
Female 28 82.4 82.4 100.0 
Total 34 100.0 100.0  

 
                                                            Age 

 
Occupation 

 

Occupation Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 

 doctor 6 17.6 17.6 17.6 
 nurse 18 52.9 52.9 70.6 
 occupational health staff 2 5.9 5.9 76.5 
 others 8 23.5 23.5 100.0 
 Total 34 100.0 100.0  

Age Frequency Percent Valid Percent 
Cumulative 

Percent 
 26-35  17 50.0 50.0 50.0 

36-45 11 32.4 32.4 82.4 
46-55 6 17.6 17.6 100.0 
Total 34 100.0 100.0  
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Monitor or assessment hospital cleanliness 
 

Monitor or assessment Frequency Percent Valid Percent 
Cumulative 

Percent 

 Visual inspection only 11 32.4 32.4 32.4 
  ATP bioluminescence 4 11.8 11.8 44.1 
  Microbiological 

screening 
17 50.0 50.0 94.1 

  others 2 5.9 5.9 100.0 
  Total 34 100.0 100.0  

 
Hospital policy should be implement regarding HAIs 

 

Hospital policy Frequency Percent Valid Percent 
Cumulative 

Percent 

 Strengthen hand 
hygiene policy 

7 20.6 20.6 20.6 

 Monitor routiene 
manual cleaning 

1 2.9 2.9 23.5 

 Follow infection 
control guidance 

&standard 
cleaning quideli 

8 23.5 23.5 47.1 

 Enhancement 
HCW awareness 

1 2.9 2.9 50.0 

 1&3 8 23.5 23.5 73.5 
 all of above 9 26.5 26.5 100.0 
 Total 34 100.0 100.0  
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Microorganism can Transmission to patient 
 

Microorganism can 
Transmission Frequency Percent Valid Percent 

Cumulative 
Percent 

 by medical 
device 

1 2.9 2.9 2.9 

 all of above 33 97.1 97.1 100.0 
 Total 34 100.0 100.0  

 
Environmental cleaning reduces environmental contamination 

 
Environmental cleaning 
reduces environmental 

contamination 
 Frequency Percent Valid Percent 

Cumulative 
Percent 

 true 31 91.2 91.2 91.2 
 false 1 2.9 2.9 94.1 
 undecided 2 5.9 5.9 100.0 
 Total 34 100.0 100.0  

 
 
 
 
 
 
 
 
 

 



 

63 

 

Kind of Microorganisms most common cause HAI 
 

Kind of Microorganisms most common 
cause HAI 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 

 MRSA 8 23.5 23.5 23.5 
 Acinetobactor 

baumannii 
3 8.8 8.8 32.4 

 Mycobacterium 
tuberculosis 

4 11.8 11.8 44.1 

 all of above 9 26.5 26.5 70.6 
 MRSA & A 

baumannii 
8 23.5 23.5 94.1 

 MRSA &VRE 
&A Baum 

&Mycobacteriu
m tuberculosis 

2 5.9 5.9 100.0 

 Total 34 100.0 100.0  
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How to improve safety culture 
 

How to improve safety culture 
 Frequency Percent Valid Percent 

Cumulative 
Percent 

 By raising 
awareness of 
patient safety 

5 14.7 14.7 14.7 

 By raising 
awareness 
ofHWC 

1 2.9 2.9 17.6 

 By raising 
awareness 

ofEnvironmenta
l Cleanliness 

3 8.8 8.8 26.5 

 all of above 24 70.6 70.6 97.1 
 other 1 2.9 2.9 100.0 
 Total 34 100.0 100.0  

 
 

Hand hygiene be implemented as a safety culture 
 

Hand hygiene be implemented as a 
safety culture 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
 yes certainly 33 97.1 97.1 97.1 

No, it doesn't 
neccessarily 

1 2.9 2.9 100.0 

Total 34 100.0 100.0  
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Factors infuuenced cleanliness in hospital 
 

Factors infuuenced cleanliness in 
hospital 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
 HCW 

awareness 
3 8.8 8.8 8.8 

 Hospital 
policy&manage

ment 
4 11.8 11.8 20.6 

 Cleaning staff 
knowledge and 

behavior 
2 5.9 5.9 26.5 

 others 1 2.9 2.9 29.4 
 1&3 1 2.9 2.9 32.4 
 1&2&3 23 67.6 67.6 100.0 
 Total 34 100.0 100.0  
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Main factors influence patient perception of cleanliness 
 

Main factors influence Frequency Percent Valid Percent 
Cumulative 

Percent 
 appearance of 

the hospital 
environment 

5 14.7 14.7 14.7 

hospital facility 
cleanliness 

1 2.9 2.9 17.6 

staff bahavior 2 5.9 5.9 23.5 
HAI rate 
(clinical 
factors) 

3 8.8 8.8 32.4 

2&3 5 14.7 14.7 47.1 
all of above 18 52.9 52.9 100.0 

Total 34 100.0 100.0  
 
 

Private hospital better standards of cleanliness 
 

 Private hospital better standards 
of cleanliness 

 Frequency Percent Valid Percent 
Cumulative 
Percent 

 yes certainly 8 23.5 23.5 23.5 
no,it doesn't 
neccessarily 

26 76.5 76.5 100.0 

Total 34 100.0 100.0   
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Healthcare quality affects patient satisfaction, hospital image 
 

Healthcare quality affects patient 
satisfaction Frequency Percent Valid Percent 

Cumulative 
Percent 

 Yes,certainly 33 97.1 97.1 97.1 
No, it doesn't 
neccessarily 

1 2.9 2.9 100.0 

Total 34 100.0 100.0  
 

Techniques that you choose for cleaning environment surfaces 
 

Techniques that you choose Frequency Percent Valid Percent 
Cumulative 

Percent 

 manual 
cleaning with 

sodium 
Hypochlorite 

only 

19 55.9 55.9 55.9 

 hydrogen 
peroxide dry 

mist 
disinfection 
system after 

traditi 

6 17.6 17.6 73.5 

 steaming 1 2.9 2.9 76.5 
 UV method 2 5.9 5.9 82.4 
 Other 6 17.6 17.6 100.0 
 Total 34 100.0 100.0  
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MRSA can survive on hospital at least one month 
 

MRSA can survive on 
hospital at least one month 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
 yes, I believe 19 55.9 55.9 55.9 

No,I don't 
believe 

10 29.4 29.4 85.3 

I don't know 5 14.7 14.7 100.0 
Total 34 100.0 100.0  

 
 

A contaminated environment in the hospital indicate patient high risk HAI 
 

A contaminated 
environment in the 

hospital indicate patient 
high risk HAI 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
 Disagree 1 2.9 2.9 2.9 

Agree 19 55.9 55.9 58.8 
Strongly 

agree 
14 41.2 41.2 100.0 

Total 34 100.0 100.0  
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HAI can cause high mortality & morbidity for patient in hospital 
 

HAI can cause high mortality 
& morbidity Frequency Percent Valid Percent 

Cumulative 
Percent 

 Strongly 
disagree 

1 2.9 2.9 2.9 

Neutral 3 8.8 8.8 11.8 
Agree 13 38.2 38.2 50.0 

Strongly 
agree 

17 50.0 50.0 100.0 

Total 34 100.0 100.0  
 

 
Nurses will comply with safety culture like hand hygiene policy than doctors 

 
Nurses will comply with 

safety culture Frequency Percent Valid Percent 
Cumulative 

Percent 
 Strongly 

disagree 
3 8.8 8.8 8.8 

Disagree 6 17.6 17.6 26.5 
Neutral 9 26.5 26.5 52.9 
Agree 11 32.4 32.4 85.3 

Strongly 
agree 

5 14.7 14.7 100.0 

Total 34 100.0 100.0  
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The Cleanliness in hospital is most important that you expect 
 

The Cleanliness in hospital 
is most important Frequency Percent Valid Percent 

Cumulative 
Percent 

 Strongly 
disagree 

1 2.9 2.9 2.9 

Neutral 7 20.6 20.6 23.5 
Agree 15 44.1 44.1 67.6 

Strongly 
agree 

11 32.4 32.4 100.0 

Total 34 100.0 100.0  
 

 
Staff behavior may influence your perception of cleanliness 

 
Staff behavior may 

influence your perception 
of cleanliness 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
 Disagree 2 5.9 5.9 5.9 

Neutral 4 11.8 11.8 17.6 
Agree 22 64.7 64.7 82.4 

Strongly 
agree 

6 17.6 17.6 100.0 

Total 34 100.0 100.0  
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The manual cleanliness methods with 0.5%sodium hyprochlorite only ,effective enough to 
kill MRSA 

 
The manual cleanliness 
methods Frequency Percent Valid Percent 

Cumulative 
Percent 

 Disagree 11 32.4 32.4 32.4 
Neutral 9 26.5 26.5 58.8 
Agree 12 35.3 35.3 94.1 
Strongly 
agree 

2 5.9 5.9 100.0 

Total 34 100.0 100.0  
 

Traditional cleaning methods only can not effective reduce microorganism in hard  
to reach area 

 
Traditional cleaning 

methods only Frequency Percent Valid Percent 
Cumulative 

Percent 
 Strongly 

disagree 
1 2.9 2.9 2.9 

Disagree 8 23.5 23.5 26.5 
Neutral 5 14.7 14.7 41.2 
Agree 15 44.1 44.1 85.3 

Strongly 
agree 

5 14.7 14.7 100.0 

Total 34 100.0 100.0  
 
 
 



 

72 

 

New Technology system complementary with manual would be more effective reduction 
contamination in HAI patient room than manual cleaning alone 

 

New Technology system Frequency Percent Valid Percent 
Cumulative 

Percent 
 Strongly 

disagree 
1 2.9 2.9 2.9 

Disagree 2 5.9 5.9 8.8 
Neutral 8 23.5 23.5 32.4 
Agree 16 47.1 47.1 79.4 

Strongly 
agree 

7 20.6 20.6 100.0 

Total 34 100.0 100.0  
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Appendix-D 
 
Frequency Table of JCI group  

Gender 
 

Gender Frequency Percent Valid Percent 
Cumulative 

Percent 

 male 2 6.3 6.3 6.3 
female 30 93.8 93.8 100.0 
Total 32 100.0 100.0  

 
 

Age 
 

Age Frequency Percent Valid Percent 
Cumulative 

Percent 
 less than 

30 
5 15.6 15.6 15.6 

26-35 13 40.6 40.6 56.3 
36-45 10 31.3 31.3 87.5 
46-55 4 12.5 12.5 100.0 
Total 32 100.0 100.0  
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Occupation 
 

Occupation Frequency Percent Valid Percent 
Cumulative 

Percent 
 nurse 24 75.0 75.0 75.0 

occupational 
health staff 

7 21.9 21.9 96.9 

others 1 3.1 3.1 100.0 
Total 32 100.0 100.0  

 
 

Monitor or assessment hospital cleanliness 
 

Monitor or assessment Frequency Percent Valid Percent 
Cumulative 

Percent 
 visual 

inspection only 
16 50.0 50.0 50.0 

Microbiological 
screening 

12 37.5 37.5 87.5 

others 4 12.5 12.5 100.0 
Total 32 100.0 100.0  
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Hospital policy should be implement regarding HAIs 
 

Hospital policy Frequency Percent Valid Percent 
Cumulative 

Percent 
 Strengthen 

hand hygiene 
policy 

5 15.6 15.6 15.6 

Monitor 
routiene 
manual 
cleaning 

1 3.1 3.1 18.8 

Follow 
infection 
control 

guidance 
&standard 
cleaning 
quideli 

11 34.4 34.4 53.1 

Enhancement 
HCW 

awareness 
3 9.4 9.4 62.5 

1&3 7 21.9 21.9 84.4 
all of above 5 15.6 15.6 100.0 

Total 32 100.0 100.0  
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Microorganism can Transmission to patient 
 

Microorganism can Transmission 
to patient 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
 by HCW hand 5 15.6 15.6 15.6 

by hospital 
environment 

1 3.1 3.1 18.8 

all of above 26 81.3 81.3 100.0 
Total 32 100.0 100.0  

 
 

Environmental cleaning reduces environmental contamination 
 

Environmental cleaning 
reduces environmental 

contamination 
 Frequency Percent Valid Percent 

Cumulative 
Percent 

 true 30 93.8 93.8 93.8 
undecided 2 6.3 6.3 100.0 

Total 32 100.0 100.0  
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Kind of Microorganisms most common cause HAI 
 

 Kind of Microorganisms most 
common cause HAI 

 Frequency Percent Valid Percent 
Cumulative 
Percent 

 MRSA 11 34.4 34.4 34.4 
VRE 1 3.1 3.1 37.5 
Acinetobactor 
baumannii 

2 6.3 6.3 43.8 

Mycobacterium 
tuberculosis 

6 18.8 18.8 62.5 

all of above 10 31.3 31.3 93.8 
MRSA & A 
baumannii 

1 3.1 3.1 96.9 

MRSA &VRE 
&A Baum 
&Mycobacteriu
m tuberculosis 

1 3.1 3.1 100.0 

Total 32 100.0 100.0   
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How to improve safety culture 
 

How to improve safety culture 
 Frequency Percent Valid Percent 

Cumulative 
Percent 

 By raising 
awareness of 
patient safety 

9 28.1 28.1 28.1 

By raising 
awareness 
ofHWC 

6 18.8 18.8 46.9 

By raising 
awareness 

ofEnvironment
al Cleanliness 

8 25.0 25.0 71.9 

all of above 8 25.0 25.0 96.9 
other 1 3.1 3.1 100.0 
Total 32 100.0 100.0  
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Hand hygiene be implemented as a safety culture 
 

Hand hygiene  
 Frequency Percent Valid Percent 

Cumulative 
Percent 

 yes 
certainly 

32 100.0 100.0 100.0 

 
Factors infuuenced cleanliness in hospital 

 
Factors infuuenced cleanliness in 

hospital 
 Frequency Percent Valid Percent 

Cumulative 
Percent 

 HCW 
awareness 

8 25.0 25.0 25.0 

Hospital 
policy&manage

ment 
7 21.9 21.9 46.9 

Cleaning staff 
knowledge and 

behavior 
6 18.8 18.8 65.6 

others 1 3.1 3.1 68.8 
1&3 4 12.5 12.5 81.3 

1&2&3 5 15.6 15.6 96.9 
1&2&3&4 1 3.1 3.1 100.0 

Total 32 100.0 100.0  
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Main factors influence patient perception of cleanliness 

 

Main factors influence Frequency Percent Valid Percent 
Cumulative 

Percent 
 appearance of 

the hospital 
environment 

9 28.1 28.1 28.1 

hospital facility 
cleanliness 

7 21.9 21.9 50.0 

staff bahavior 6 18.8 18.8 68.8 
HAI rate 
(clinical 
factors) 

5 15.6 15.6 84.4 

2&3 1 3.1 3.1 87.5 
all of above 4 12.5 12.5 100.0 

Total 32 100.0 100.0  
 

 
Private hospital better standards of cleanliness 

 

Private hospital better 
standards of cleanliness 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
 yes certainly 7 21.9 21.9 21.9 

no,it doesn't 
neccessarily 

25 78.1 78.1 100.0 

Total 32 100.0 100.0  
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Healthcare quality affects patient satisfaction, hospital image 
 

Healthcare quality affects Frequency Percent Valid Percent 
Cumulative 

Percent 
 Yes,certain

ly 
32 100.0 100.0 100.0 

 
 

Techniques that you choose for cleaning environment surfaces 
 

Techniques that you choose Frequency Percent Valid Percent 
Cumulative 

Percent 
 manual 

cleaning with 
sodium 

Hypochlorite 
only 

16 50.0 50.0 50.0 

hydrogen 
peroxide dry 

mist 
disinfection 
system after 

traditi 

11 34.4 34.4 84.4 

UV method 2 6.3 6.3 90.6 
Other 3 9.4 9.4 100.0 
Total 32 100.0 100.0  
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MRSA can survive on hospital at least one month 
 

MRSA can survive on 
hospital  

 Frequency Percent Valid Percent 
Cumulative 

Percent 
 yes, I believe 17 53.1 53.1 53.1 

No,I don't 
believe 

4 12.5 12.5 65.6 

I don't know 11 34.4 34.4 100.0 
Total 32 100.0 100.0  

 
 

A contaminated environment in the hospital indicate patient high risk HAI 
 

A contaminated 
environment in the hospital Frequency Percent Valid Percent 

Cumulative 
Percent 

 Disagree 1 3.1 3.1 3.1 
Neutral 1 3.1 3.1 6.3 
Agree 17 53.1 53.1 59.4 

Strongly 
agree 

13 40.6 40.6 100.0 

Total 32 100.0 100.0  
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HAI can cause high mortality & morbidity for patient in hospital 
 

HAI can cause high 
mortality & morbidity Frequency Percent Valid Percent 

Cumulative 
Percent 

 Neutral 3 9.4 9.4 9.4 
Agree 14 43.8 43.8 53.1 

Strongly 
agree 

15 46.9 46.9 100.0 

Total 32 100.0 100.0  
 
 

Nurses will comply with safety culture like hand hygiene policy than doctors 
 

Nurses will comply with 
safety culture Frequency Percent Valid Percent 

Cumulative 
Percent 

 Disagree 4 12.5 12.5 12.5 
Neutral 5 15.6 15.6 28.1 
Agree 16 50.0 50.0 78.1 

Strongly 
agree 

7 21.9 21.9 100.0 

Total 32 100.0 100.0  
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The Cleanliness in hospital is most important that you expect 
 

The Cleanliness in hospital 
is most important  Frequency Percent Valid Percent 

Cumulative 
Percent 

 Disagree 3 9.4 9.4 9.4 
Neutral 2 6.3 6.3 15.6 
Agree 16 50.0 50.0 65.6 

Strongly 
agree 

11 34.4 34.4 100.0 

Total 32 100.0 100.0  
 

 
Staff behavior may influence your perception of cleanliness 

 
Staff behavior may influence 

your perception of 
cleanliness 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
 Disagree 1 3.1 3.1 3.1 

Neutral 4 12.5 12.5 15.6 
Agree 21 65.6 65.6 81.3 

Strongly 
agree 

6 18.8 18.8 100.0 

Total 32 100.0 100.0  
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The manual cleanliness methods with 0.5%sodium hyprochlorite only ,effective enough to 
kill MRSA 

 
The manual cleanliness 

methods Frequency Percent Valid Percent 
Cumulative 

Percent 
 Disagree 6 18.8 18.8 18.8 

Neutral 12 37.5 37.5 56.3 
Agree 12 37.5 37.5 93.8 

Strongly 
agree 

2 6.3 6.3 100.0 

Total 32 100.0 100.0  
 

 
Traditional cleaning methods only can not effective reduce microorganism in hard 

 to reach area 
 

Traditional cleaning 
methods only Frequency Percent Valid Percent 

Cumulative 
Percent 

 Disagree 3 9.4 9.4 9.4 
Neutral 10 31.3 31.3 40.6 
Agree 18 56.3 56.3 96.9 

Strongly 
agree 

1 3.1 3.1 100.0 

Total 32 100.0 100.0  
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New Technology system complementary with manual would be more effective reduction 
contamination in HAI patient room than manual cleaning alone 

 

New Technology system Frequency Percent Valid Percent 
Cumulative 

Percent 
 Neutral 13 40.6 40.6 40.6 

Agree 15 46.9 46.9 87.5 
Strongly 

agree 
4 12.5 12.5 100.0 

Total 32 100.0 100.0  
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Appendix-E 
 
Questionnaire part: 
The cover page of this questionnaires: 
This questionnaire is a part of Research Methodology project of MBA at Silpakorn University 
International College (SUIC) . The objective of this research is to explore the information 
regarding” Factors Effecting The Implementation of an Environmental Cleanliness In Hospital “ 
Since a wide range of microorganism can cause infections in a healthcare facilities then it is 
important to think and understand how the environment cleaning may play part in the occurrence 
of infection. Moreover, these microorganisms can be transferred to other sites most commonly by 
the hands of healthcare workers ,patients and visitors as well. 
Nowadays ,the increase public awareness focus on concerns regarding HAIs have increased on 
aspects of high standards of hospital Environmental cleanliness and many researches have shown 
that New technology in area decontamination complementary with Traditional Manual cleaning 
would be an effective method to reduce in microorganism transmission better than before . 
Therefore ,Your answers would be a very useful & valuable information to support my research . 
 
Research question: 
Please answer the questions as following by marking( / ) in front of the alternatives which would 
be matched with  you  
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Part I  Personal Information 
 

1. Gender                                        
a) Male     
b) Female 
2. Age levels 

        a)    Less than 25 
        b)    26-35 
        c)    36-45 
        d)    46-55 
        e)    56 up 

3. Occupation status 
        a)   Doctor 
        b)   Nurse 
        c)   Occupational health staff 
        d)   Nurse  aid 
        e)   Others 
 
 Part II Factors Effecting The Implementation  of an Environmental Cleanliness In Hospital  
 
  Factor 1 Hospital management and HCW awareness 

4. How do you monitoring or assessment  hospital cleanliness? 
a) Visual  inspection only   
b) ATP bioluminescence (Adenosine triphosphate bioluminescence assay):  
c) Measured Organic soil at each site 
d) Microbiological screening  
e) Others  
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5. What kind of hospital policy that should be implemented regarding prevention 
healthcare -associated infections (HAIs)? 

a) Strengthen Hand Hygiene policy 
b) Monitor routine detergent -based cleaning (Manual cleaning)  
c) Follow the infection control guidance by each hospital policy and comply with 
d) standard cleaning guideline  
e) Enhancement  HCW awareness by offer reliable information regarding infection risk to 

patients from HAIs  
f) a & c 
g) All of above 

 
Factor 2 Source of HAI and how to transmission 

6. How microorganism can transmission to patient who stay in  the hospital ? 
a) By Healthcare worker hand 
b) By Medical device  
c) By Hospital  environment  
d) All of above  
7. "Environmental cleaning reduces environmental contamination thus can reduce the 

risk of transmission of infection"This sentence is True or False ? 
a)True                      b) False                                c) Undecided 

8. What kind of  microorganisms that you think are the most commonly  cause HAI in 
Thailand? 

a) Methicillin-resistant  Staphylococcus aureus (MRSA) 
b) Vancomycin -resistant  Enterococcus (VRE) 
c) Acinetobacter baumannii 
d) Clostridium difficile (C. diff) 
e) Mycobacterium tuberculosis 
f) All of above 
g) a & c 
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h) a & b & c & e 
  Factor 3 Safety culture in a hospital organization 

9. In  your opinion how to improve Safety culture in the hospital organization ?  
a) By raising the awareness of  Patient safety in your organization 
b) By raising the awareness of  Healthcare worker safety in your organization 
c) By raising the awareness of Environmental cleanliness in your organization 
d) All of above 
e) Other 
10. Should "Hand hygiene" be implemented as a safety culture in every hospital?  
a) Yes,certainly 
b) No,it doesn’t necessarily 
11. Which factors that you felt influenced cleanliness in the hospital?  
a) Healthcare Workers Awareness  
b) Hospital Policy and Management  
c) Cleaning Staff knowledge and behavior  
d) Others 
e) a & c 
f) a & b & c 
g) a&b&c&d 

 
    Factor 4 Patient perception&Patient choice 

12. The main factors that influence the patient perception of cleanliness in hospital 
a) appearance of the hospital environment 
b) Hospital facility cleanliness 
c) staff behavior 
d) HAI rate  (clinical factors)  
e) b & c 
f) All of above                                                    
13. Private hospital have better standards of cleanliness than Government hospital 
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a) Yes,certainly 
b) No,it doesn’t necessarily  
14. Healthcare quality affects patient satisfaction enhances hospital image 
a) Yes,certainly 
b) No,it doesn’t necessarily  

 
  Factor 5 Traditional cleanliness method and Technology 

15. What kind of techniques that you choose for environmental surfaces in patents's 
room or ward ?  

a) Manual cleaning with Sodium Hypochlorite solution only 
b) Hydrogen Peroxide Dry-Mist disinfection System after traditional cleaning method 
c) Steaming method  
d) UV method 
e) Other 
16. Do you believe MRSA can survive on hospital furniture for at least one month ? 
a)  Yes,I believe                 b) No,I don’t believe                   c) I don’t know 
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Question 
Strongly 
Disagree 

Disagree Neutral Agree Strongly 
agree 

 A contaminated environment in the hospital will indicate 
high risk to patients increasing hospital-acquired infection 
(HAI) rates? 

     

HAI  is can cause high mortality ,morbidity  for patients in 
the hospital  

     

Nurses will comply with safety culture like Hand Hygiene 
policy than Doctors  

     

The Cleanliness in the hospital is the most important that 
you expect  

     

The  hospital ‘s staff behavior may influence your 
perception of the cleanliness ( such as Staffs using /not 
using alcohol gel between patients)   

     

The manual cleanliness method  with 0.5% Sodium   
hyprochlorite only is efficacy enough to kill MRSA in the 
hospital  

     

Traditional cleaning methods with detergents only  can not 
effective  to reduce microorganism  in hard to reach area  

     

New Technology : Hydrogen Peroxide Dry -Mist 
Disinfection System complementary with manual cleaning 
method would be more effective reduction bacteria 
contamination in  HAI patient  room than manual cleaning 
alone  
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