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CHAPTER I

INTRODUCTION

1.1 BACKGROUND

Hand washing‘is a primary preventive strategy to prevent the spread of hand
pathogens and to prevent at least two types of disease: lower respiratory infections and
diarrhea, both have killed millions-of children worldwide, as well as to lessen the
impact of illness in households. A study in Pakistan demonstrated that hand washing
reduced the incidence of pneumonia by 50% and diarrhea by 53% through the
facilitation of community based-hand washing education (Carabin et al., 1999; Luby
et al., 2005; Monto, 1999; Rabieand Curtis, 2006; Sandora et al., 2005). A 3-year
intensive hand hygiene program, including hand. washing promotion, in Thai schools
also supported the benefits in reducing influenza-like iliness by about 60.8 % after the
1% year and a further reduction of 19% after the 2" year of promotion (Anucha
Apisarnthanarak et al., 2009). Additionally, a school-based hand washing promotion
in China confirmed the advantage, reducing school absenteeism by 3 days (Bowen, et
al., 2007). Consequently, the WHO, U.S. CDC, Thailand Ministry of Public Health
and other countries have confidently emphasized directing individuals to wash their
hands in order to-lessen the impact of an influenza pandemic (Centers for Disease
Control and Prevention US CDC, 2009; Thailand Ministry of Public Health, 2009f;
WHO/UNICEF,.2006).

The impact on global health and economics due to an influenza pandemic
raises. the.awareness.of controlling the transmission of this. pandemic..In Thailand,
influenza illness significantly affects household economics and individual opportunity
costs, including work and school absenteeism. The loss of productivity due to
influenza was estimated to range from $US23.4 - 62.9 million in 2004 (Simmerman et
al., 2004). The total individual cost per illness episode was estimated at 663 baht ($US



15.78) or approximately 20% of an average monthly income. Influenza stricken
adult Thais lost an average of 3 working days in 2004, whereas parents of infected
children missed an average of 4 working days due to caretaking
responsibilities (Clague et al., 2006; Simmerman et al., 2004). The current influenza A
(H1N1) 2009 pandemic-had an estimated cumulative incidence of 48.5/100,000 in the
Thai population and caused 198 deaths between May 1, 2009 and Jan 16, 2010
(Thailand Ministry of Public Health, 2009c). The-pandemic situation continues to
cause economic as well as physical losses nationwide. While the availability of the
pandemic vaccine is-challenging, the combination of vaccination and behavioral
interventions ineluding hand washing behavior; has been addressed as the most
effective method to alleviate the impact (World Health Organization, 2005).

Limited studies illustrate the effect of education on behavior change, in
particular frequeney and quality of hand washing, before determining the effect of
hand washing on illness’s rate. A home-based educational intervention, that meets the
needs of a household specific to their circumstances, altering perceptions and
modifying/sustaining hand washing behavior, has not been carefully studied. A
majority of studies suggest that intensified approaches and longer interventions that
meet the needs of individuals could establish routine hand washing habits and achieve
sustainability (Bowen et al., 2007; Guinan, McGuckin, and Ali, 2002 : Larson, Bryan,
Adler and Blane, 1997; Luby et al., 2005; Luby and Halder, 2008 ; Sandora et al.,
2005). Demonstration was suggested as a standard educational approach to visualize
the appropriate hand washing procedures. Provision of soap was advised to encourage
the improvement of hand washing. Participation using self-monitoring diary was
suggested to supplement the educational intervention and to enhance the success in
madifying.unhealthy behaviors (Boutelle et al., 1999; Levy et al., 2007). Nevertheless,
none concludes what the significant length of the educational intervention should be.
Accordingly, there is a need to study the effect of hand washing education on
behaviors implementing in a particular period as it could increasingly facilitate the
success of public hand washing promotion to alleviate the burden of the current
influenza 2009 pandemic (Curtis, Cardosi, and Scott, 2000).

In conclusion, influenza illness has a direct impact on Thai households’ health

and economic wellbeing; however, the effect of home based-hand washing education



on behavior change related to it has not received adequate attention in Thailand.
Therefore, this study specifically examined the effect of home-based intensive hand
washing education on frequency.and quality of hand washing while the secondary
objective assessed the change of knowledge, attitude, and practice as well as explored
perception and barrier towards hand washing in‘the households. This data is necessary
to build up individual hand washing behavior and assist the development of hand

washing promotion in Thai households.

1.2 RESEARCH QUESTIONS

1.2.1 Primary research questions
1. Does intensive education increase frequency and improve quality of hand
washing?
1.2.2 Secondary research questions
2. Does intensive education .increase knowledge, change attitudes relevant to
influenza infection, improve hand washing in preventing respiratory infection?
3. What are the factors that influence over hand washing behavior in the

households?

1.3 OBJECTIVES

1.3.1 Primary objectives
1. To determine effect of intensive hand washing education on frequency
between pre-intervention and post-intervention at 7 days and 90 days
2. To evaluate the effect of intensive hand washing education on quality of hand
washing between pre-intervention and post-intervention at 7 days and 90 days

1.3.2 Secondary objectives
3. To assess effect of intensive education on knowledge, attitude towards
influenza infection, hand washing practice and respiratory etiquette between

pre-post 90 days intervention



4. To describe the perceptions and barriers toward hand washing in relation to
respiratory infection among caregivers responsible for administering full-time

care to influenza infected children.

1.4 HYPOTHESIS

The home-basedintensive hand washing education improves self-reported
frequency and measured quality of hand washing as well as increases knowledge,
attitude, and practice (KAP) relevant to influenza by 30% of the baseline.

1.5 CONCEPTUAL FRAMEWORK

The framework was applied from the Health Belief Model (Tones, 1979, 1981)
and previous hand'washing studies. The intensive hand washing education potentially
demonstrates the improvement of the KAP, frequency and quality of hand washing
through a combination of educational intervention called intensive hand washing

education (Figure 1).
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Figure 1.1: Conceptual Framework: The figure shows the potential factors, intensive

education and expected effects. The solid arrow illustrates direct results of education and the dotted

arrow illustrates the effect of increasing the frequency and quality of hand washing practice.

Potential factors

Characteristics, ‘individual intrinsic factors” and household environment
strengthen the intention to-acquire good hand washing behaviors. Characteristics such
as age, gender, education and health conditions are more likely to assist positive
behavior change (American Society for Microbiology, 2005; Lydia, 2002; Garbutt et

al., 2007) while knowledge creates an awareness (Janz, Champion and Strecher.,



2002) and attitude can influence sustainability (Rosen et al, 2009). Additionally,
convenient hand washing facilities and supplies play a role in supporting good hand
washing practice. Therefore, it is important to incorporate these factors into the

educational approach in order to facilitate a successful hand washing education.

Educational Intervention

In this study, the-approach of intensive hand washing education was modified
from earlier hand washing studies. The application scheme comprises five approaches:
discussion; demonstration; provision of soap and written materials; as well as, self-
daily monitoring. Each of individual approaches aims to strengthen the intention to
practice. The routine habit of frequency and better quality of practice are the expected
outcomes.

Face-to-face discussion has been proven to be one of the more effective strategies
for improving health behavior, especially when combined with other educational
approaches (Avorn et al., 1983). In addition, written health information materials are a
valuable communication tool to reinforce the verbal message that is being presented.
(Larson, Wong-McLoughlin and Ferng, 2009).

Individual' training with demonstration is the most appropriate and efficient
approach to instruct and visualize hand washing techniques. The key concept is to
give participants the opportunity to practice these skills and to. provide an opportunity
for the health educators to explain the reasoning, provide immediate feedback and
correctness, as well as reinforcing the benefits .of proper hand washing (Chernoff,
1994: Newby et al., 1996).

Environment is a major factor in enabling or hindering the practices of hand
washing. Facilitators include the availability and easy access to water and soap.
Barriers might include prohibitively expensive or unattractive soap and the total lack
of hand ‘washing facilities. Therefore, distribution of soap and water is a way to
strengthen the intention to change inappropriate hand washing behavior. Hand
washing promotion efforts carried out in communities and schools, which included

specific efforts to provide hand washing facilities inside the house, are more likely to



improve hand washing behavior than interventions that ignored this component
(Lopez et al., 2008; Luby et al., 2008).

A self-monitoring diary encourages participants to monitoring and controlling
their behavior attributed to a particular unhealthy practice. Although, a daily diary has
not been applied in previous hand washing interventions, it has been successful in
assisting individuals in achieving health behavior modifications, such as weight
control, diet, exercise ete, as_presented in a study conducted by Boutelle. Boutelle
found that the intervention.group that regularly self-monitors their exercise and diet
were more likely to lose weight than the others (Boutelle et al., 1999). Therefore, this
study supplemented the self-monitoring diary in the intervention with an expectation

that it would help maintain good hand washing behavior.

1. Face-to-
face

) ) monitoring
discussion

daily

2. Written
health
materials
(Posters,
leaflets)

Intention to Behavior
adopt changes
appropriate | [ e
hand washing
behavior

-Hand washing
habits (frequency,
aualitv)

3. Individual

hand washing 5.S0ap
training distribution

Figure 1.2: Educational Intervention



Effects

The expected effects were divided into 2 periods: i) immediate term effects
(first 7 days); and ii) the medium term effects (90 days). The immediate effects aimed
to support a research question of the Household‘Influenza Transmission Study (HITS),
which determine if intensified hand washing can reduce household influenza
transmission rate or..not. The. assumption based on the average day of the
transmission- 1 day before-infected persons are sick and up to 5 days after they
become sick (Bridges et al.,2003; Eurico et al., 2006). The medium term effect of this

study focused on behavior changes including KAP; frequency and quality.

1.6 OPERATIONAL DEFINITION

1. Intensive hand washing education: A 90 days home-based hand washing

education comprises of the following 5 approaches (Figure 2).

1.1. Face-to-Face discussion: A 15-20 minute discussion on the benefits of hand
washing to prevent disease transmission, particularly influenza infection
conducted 3 times during home visits day 1, 3 and day7.

1.2. Written health materials: Leaflets and posters of hand washing procedure and
influenza infection prevention

1.3. Individual training: A 10 minutes demonstration and individual training on
the hand washing procedure includes 4 practices i) the use of soap, ii) the
techniques, iii) the use of clean/paper for drying hand and iv) duration,
conducted during home visit at day 1, 3 and day7.

1.4. Self-Monitoring Daily: Daily diary: reporting of the frequency of hand
washing for 90 days.

1.5. Soap distribution: Dispensing.liquid soap.in graduate clear plastic container
for 90 days

2. Hand washing: Process of removing dirt and transient microorganism from hands

with soap and water for at least 20 seconds.



3. Quality of hand washing: The measured scores of demonstration on hand
washing procedure by rubbing parts of the hands with soap for at least 20 seconds
followed by drying with clean towel or paper.

4. Frequency of hand washing: Self-reported frequency of hand washing in a day
Index case: The first patient infected with influenza in a household.

6. Household members: Any person aged >7 years living in household of a

confirmed influenza infected child during study period 90 days.

1.7 OVERVIEW OF STUDY APPROACH

The study of the effect of "intensive education was conducted within the
context of a larger study, “Household Influenza Transmission Study (HITS)”. The
HITS is being conducted jointly by Queen Sirikit National Institute of Child Health
(QSNICH), Armed Farces Research Institute of Medical Sciences (AFRIMS), and
International Emerging Infections Program/Thailand MOPH-U.S.CDC Collaboration
(IEIP/TUC). HITS prospectively identify laboratory-confirmed influenza infected
children and their household members by rapid influenza testing and by confirmatory
Polymerase Chain Reaction (PCR) testing. Consenting households are enrolled in one
of a three groups of this randomized study; control, hand washing, and hand washing
plus surgical facemask use. During the home visit on days 0/1, 3, 7 and 21, respiratory
swab specimens are collected from all household members and tested for influenza by
PCR.

Within the framework of HITS, this study examines the effect of education on
hand washing behavior among participants enrolled into the hand washing education
and control groups. The study nurse conducts the educational intervention during
home visit days 1, 3, and 7 according to the study groups. The behavioral outcomes
were assesses on day 1 (pre-education), day 7 and day-90 post-education. This study
consists of the three phases.

Phase | (Pre-intervention) - the investigator developed the research methods;
standard operational procedures (SOP), education plans, behavioral data collection

forms and trained study staff on education plans and hand washing assessments.
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Phase Il (Intervention and data collection) - the study started at screening,
enrollment and follow up that covers days 0/1 to day 90. Trained-study staff
conducted the home visits, delivered education and assessed the hand washing
behaviors. The investigator controlled the quality of the procedures according to SOP
and validated the obtained data.

Phase 111 (Analytic) - this phase started after the completion of data collection.

1.8 EXPECTED BENEFITS & APPLICATION

Firstly, the results reveal the important role of intensive education in
improving hand washing behaviors.

Secondly, the success of using a combination of educational approaches in
modifying good hand washing behaviors, as outlined in this study, could help to
optimize the success of public hand washing promotions in reducing the burden of the

current influenza pandemic.



CHAPTER I

LITERATURE REVIEW

The information-included .in this paper was written from reviews of relevant
articles to improve understanding of current situation of influenza control and to
discover the knowledge gap in hand washing education. The articles were researched
from Electronic Databases; PubMed, Science Direct and. ProQuest, using the key
words of “hand hygiene”, * hand washing”, “influenza™, “households”, “ hand
washing intervention” and “ hand washing promotion” that were published prior to
2009. A three-step approach was used to obtain the information that included: i)
identify relevant titles/abstracts and scan relevant citations using the key words, ii)
search the full articles and iii) finally review 21 hand hygiene, 30 hand washing and

9 influenza studies.

2.1 HAND HYGIENE

Hand hygiene refers to the procedure of removing dirt and pathogens, which
are categorized into 3 types; hand washing with plain soap, hand washing with
antiseptics and surgical hand washing (Bissett; 2007; Larson et al., 1995). The
potential benefits of ‘hand hygiene in‘reducing influenza transmission in-households
were demonstrated in studies conducted in Hong Kong.and Thailand. ‘The cluster
randomized, controlled trial in the Hong Kong study addressed that hand hygiene
seemed to. prevent household..transmission of influenza virus when implemented
within 36 hours of the index patient onset of symptoms (Cowling et al., 2009).
Likewise, the randomization control trial in Thailand, presented that washing hands on
average 5 times a day was likely to reduce the transmission in households (Piyarat
Suntarattiwong et al., 2009).
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Hand washing with plain soap (non-medicated) is widely recommended for
preventing common illness such as diarrhea (Cookson et al., 2009; Luby et al., 2005).
The advantage of hand washing in.reducing transient hands pathogens are described in
studies of Gunter and Jernigan. Gunter et.al concluded that hand washing with plain
soap for 1 minute reduced transient hand pathegens.by 0.5 to up to 3 log 10 units but
had no effect on resident hand pathogens (Kampf and Kramer, 2004). Additionally,
Jernigan et. al, compared the effect of hand washing on adenovirus removal in 200
controls and 58 cases-during the outbreak. The hands were cultured before and after
hand washing and found that hands of 3 patients and 3 physicians were positive for
adenovirus. They suggested that incomplete hand washing procedure did not remove
adenovirus on hands, indicating the techniques of rubbing hands are imperative to
eliminating the transient hands pathogens especially. during the outbreak (Jernigan et
al., 1993).

Hand washing with antiseptics refers to hand washing with antiseptic soaps
and hand rubs with antiseptic agents. The antiseptic soaps and antiseptic gels used in
the reduction of resident hand pathogens are composed mostly of triclosan,
chlorhexidine, isopropanol; n-propoanol and ethanol (Kampf and Kramer, 2004).
Kampf et al. described in their study that the efficacy of washing hands with
antiseptics in reducing the resident hand pathogens was better than just using plain
soap. It was noted that hand washing with 2-4% chlorhexidine liquid soap reduced
pathogens by 0.35-1.75 logo units, while plain soap only reduced it by < 0.4 logio
units. In addition, hand rubs with 60-85% ethanol reduced the resident hand pathogens
by 2.4 log;o units compared with plain soap (Kampf and Kramer, 2005). Even though,
hand washing with antiseptics works in about 10-15 seconds, certain disadvantages
such as skin hydration, irritation, and allergy were noted as barriers to hand washing
compliance (Kampf and Kramer, 2005; Pittet, 2001a).

Surgical hand washing _is the only effective technique to reduce resident hand
pathogens (Tanner, 2008). The process of surgical hand washing is complex and
requires specific techniques with a long period of hand scrubbing for at least 120
seconds, and demands special supplies such as antimicrobial solutions and use of a
brush (Kramer et al., 2008). Therefore, this technique is applied in hospital settings to
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prevent acquired hospitalized infection and to reduce bacteria on the hands of the

surgical team in preparation for surgical procedures

2.2 HANDS PATHOGENS

The resident and transient pathogens found on the hands causes infection
approximately 71% of the time (Gwaltney, Moskalsi and Hendley, 1978; Rotter,
1999). The resident pathogens, including Staphylococcus aureus, Staphylococcus
epidermis, Coryneform bacteria, are caonsistently present on the skin and are found
mostly on the hands (Lee et al., 1994). These bacteria normally will not cause
infection on intact skin, but will infect sterile body cavities, eyes and non-intact skin
(Lark et al., 2001). These bacteria are usually shed with dead skin cells, are more
adherent than transient pathogens, and are not easily removed by hand washing with
soap alone (Rotter, 1999).

The transient pathogens: include gram-negative bacteria, gram-positive
bacteria, fungi and viruses that are attach to dirt particles, skin secretions, and are
easily transmited to other individuals by physical contact. Respiratory syncytial virus,
rhinovirus, adenovirus, coronavirus, and influenza virus were found on the hands of
approximately 5% of nosocomial viral infections in pediatric wards (Aho et al., 2000).
Gwaltney’s study reported that rhinoviruses were found in 65% of those individuals
infected with the common cold. Bean et al. stated that the influenza virus could
effectively be transferred to the hands up to 24 hours following surfaces (steel, plastic
etc.) contamination, while tissue shedding could transfer the virus to hands for up to
15 minutes following contamination and survive on hands up to 5 minutes (Bean,
1982). Nonetheless, the transient pathogens including influenza virus can be easily

removed by hand washing with soap (Grayson et al., 2009).
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2.3 INFLUENZA INFECTION

Influenza infections occur in people of all ages and symptoms are typically
more severe than the common cold. In Thailand, influenza was identified in 80 (11%)
of 761 hospitalized pneumonia in-patients with.projected annual incidence of 18-
111/100,000 population with confirmation in.23% of the 1092 outpatients. This data
shows an estimated annual incidence of 1420/100,000 population between September
2003 and August 2004. The estimated lost productivity accounts for 56% of all costs
between US$ 234 and. US$ 62.9 million in economic losses (Simmerman et al.,
2004) with the average adult'missing 4-5 days of work taking care of an ill child with
influenza (Clague et al., 2006; Simmerman et al., 2004). There are three main types of
influenza viruses, influenza A, B,.and C; which are comprised of several different
subtypes or strains and an influenza infected person will develop antibodies against
that strain of virus. The incubation period for influenza virus averages 2 days (range
1-4 days), and the serial interval (the mean interval between onset of illness in 2
successive patients in a chain of transmission) is 2—4 days with viral excretion peaking
early in the illness. These factors enables influenza viruses to spread rapidly through
communities (World Health Organization., 2006). Approximately 1-3 days after
contracting the influenza virus, patients will develop symptoms that include fever
(usually high 38-40 degrees Celsius), headache, tiredness, dry cough, sore throat,
runny or stuffy nose, and muscle aches. Stomach symptoms, such as nausea, vomiting,
and diarrhea can also occur, but are more common in children than in adults. The
duration of these symptoms will lessen within 5 days after the onset with full recover
within. 7-14 days (Eurico, Otavio and Frederick, 2006).

The influenza viruses found in mucus, saliva, and sputum are the predominant
mechanism of influenza virus transmission through coughing and sneezing. In
influenza outbreak studies conducted, they suggest that-virus- large droplets (particles
>5'mm in. diameter) are generated by coughing and sneezing (Bridge, Kuehnert and
Hall, 2003). A person with influenza may be able to pass on the-influenza virus to
others before they start to show symptoms (1 day before symptoms develop), and
during the illness for up to 5 days after becoming sick. Healthy individuals can be

infected by touching surfaces contaminated with the influenza virus and transferring
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the virus by touching their mouth or nose. Even though transmission of the influenza
viruses by contaminated hands, fomites, or surface contact has not been extensively
documented, it is believed to occur.

To date, there have been some antiviral medications to shorten the symptoms
but most cases receive palliative treatment dueto a eoncern of drug resistance. Initial
self-care should include taking anti-fever medicine, tepid sponge baths, drinking
plenty of liquids (mainly water), and eating nutritious foods (Eurico et al, 2006).
However, hand washing is-expected to be a simple hygiene behavior that could

interrupt at least one mechanism of transmissions.

2.4 HAND WASHING

2.4.1. Hand washing Procedure

The recommendations of WHO, US-CDC, Thai-MOPH and reviewed hand
washing studies suggested that the entire procedure of hand washing is important to
reduce hand pathogens (Centers for Disease Control and Prevention US CDC, 2009;
Thailand Ministry of Public Health, 2009f; World Health Organization, 2006). A
comparative study of five hand hygiene procedures to reduce HIN1 influenza virus
among 20 human volunteers concluded that hand washing with plain soap appeared to
be highly effective in reducing the virus, but only if the hand washing procedure was
completely applied. The study also advised that hand hygiene including hand washing
may be an important public health initiative to reduce influenza pandemic (Grayson et
al., 2009).

The hand washing procedure requires soap and running water, friction
(rubbing) for at least 20 seconds, and drying hands with paper or clean towel. Studies
suggested that hand washing with room temperature water and liquid plain seap is
efficient to remove transient  hands' pathogens. Water temperature at <43 ° C
(<109.4°F) 'was noted as most comfortable and does not scalding-the skin (Stone;
Ahmed and Evans, 2000). Furthermore, a review of water temperatures summarized
that water temperature ranging from 5°C (40°F) to 50°C (120°F) had no effect on
reduction of transient and resident hands pathogens (Barry et al., 2002).
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Plain soaps containing fatty acids, sodium and potassium hydroxide can
remove organic soils (fat, oil, protein etc.) and transient pathogens while the antiseptic
soaps composed of triclosan, chlohexidine aim at maximizing the efficacy in reducing
resident pathogens. However, the efficacy in removing transient pathogens between
plain soaps and antiseptic soaps were found-to be similar in other hand washing
studies. Larson conducted a double-blinded randomized control trial of primary
caretakers in 238 households to compare the effect-of hand washing with plain soap
and antiseptic soap coentaining 0.02% tricosan. Hand cultures were obtained before
and after hand washing wusing modified glove juice techniques. There were no
differences in mean log counts of the bacteria on the hands between those using the
antiseptic soap or plain soap (Larson-et al., 2003). An objective of a study conducted
by Luby in Pakistan was to compare the efficacy of hand washing with pain soap and
antiseptic soap with 1.2% tricosan on the incidence of respiratory infection, diarrhea
and impetigo. They found that the incidence of those diseases did not differ
significantly between households given plain soap compared with those given
antiseptic soap (Luby et al., 2005). Moreover, Aiello reviewed 27 articles that aimed
to compare the efficacy of antiseptic soap containing tricosan compared with plain
soap published between 1980 and 2006. The conclusion was that soap containing
tricosan within the range of concentrations between 0.01%-0.45% was no more
effective than plain soap at preventing infectious iliness and reducing bacterial levels
on the hands (Aeille et al., 2007). Furthermore, evidence of Gram-negative bacilli
were found on the hands of health-care workers who used bar soaps for washing their
hands, subsequently leading to a replacement of bar soap with liquid soap as now
commonly used in hospital settings (Sartor. et al., 2000). Consequently, liquid plain
soap is now generally recommended for hand washing to prevent common diseases
carried by hands.

The duration_of hand washing is essential for providing adequate time to
remove pathogens, and for the chemical agent to act. Rotter described that washing
the hands with plain soap for 15 seconds reduced bacteria on the hands by 0.6-1.1log
10, Whereas for 30 seconds, it was reduced to 1.8-2.8 log 1o (Rotter, 1999).

The techniques of rubbing the hands together (friction) has been described as a

key element in the procedure of hand washing that aims to remove dirt and transient
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pathogens from all areas of the hands (Barry et al., 2002; Larson and Lusk, 2006).
Larson advised that the techniques of cleaning all areas of the hand are a reference to a
quality of hand washing practice (Larson, 1985). On the other hand, few studies
attempt to assess the quality. of hand ‘washing due to unavailable reliable
measurements.

The areas of hands most frequently missed during hand washing are the
fingernails, finger-pad, -finger interlaced, thumbs-and palm-lines, indicating the
technique of rubbing the areas of the hands is imperative as shown in figure 3 (Taylor,
1978).

back of hand palm of hand

. most frequently missed
frequently missed
less frequently missed

Figure 2.1: Area of hands most frequently missed during hand washing
Source: Adapted from Taylor L, An evaluation of hand washing techniques,
Nursing Time Journal, Jan 12, 1978 pp. 54-55

The method of drying hands with paper or clean towel is essential. Two'studies
suggested that paper towels are more effective than electric hand dryers. Evelyn et al.
compared three different methods of hand drying after hand washing i) paper roll ii)
towel roll and iii) a hot-air dryer. The findings showed that bacteria was decreased by
24% after drying the hands with paper and by 4% after drying on a towel roll.
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However, the bacteria increased by 117% after drying the hands using a hot-air drier
(Evelyn, 2005). A further study conducted by the University of Westminster, London,
compared the efficacy in reducing.hand pathogens among paper, warm air hand dryers
and modern jet-air hand dryers after hand washing. The results showed bacteria on the
finger pads and palms reduced by 76-77% after using paper. In contrast, the bacteria
increased on the finger pads and palms by 194-254% after using the warm air hand
dryers and the modern jet-air hand dryers among 20 participants in a study by Keith.
This result led to the.eonclusion that the use of electric hand dryers in public toilets
should be carefully eonsidered since it can dramatically increase the number of
bacteria on hands after‘washing them and increase the likelihood of transmission of
bacteria via the airflow (Keith and Shameem, 2008).

The Thailand MOPH has recommended techniques of rubbing each part of the
hands, which was adapted from the surgical hand washing technique shown in figure
4 (Thailand Ministry. of Public Health, 2007) that is generally referred to as the 7
steps-of hand washing. The technique recommended by the World Health
Organization (WHO) is shown in figure 5 and which is similar to the Thai-MOPH.
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Handwashing Technique with Soap and Water

J

Rub hands palm to_ palm

right palm over left dorsum

palm to palm with fingers

with interlaced fingers interlaced
and vice versa
(" P ( )
. y A J

4

backs of fingers to opposing
palms with fingers interlocked

rotational rubbing of left thumb
clasped in right palm
and vice versa

Rotate and rub both wrists

rotational rubbing, backwards
and forwards with clasped
fingers of right hand in left
palm and vice versa

Figure 2.2: Hand washing techniques recommended by Thai MOPH

Source: Adapted from hand washing recommendation of Health Education Department, Thailand

Ministry of Public Health available at http:/Aww.thaihed.com/html
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Handwashing Technique with Soap and Water

( )
- y,
Rub hands palm to_palm right palm over left dorsum palm to palm with fingers

with interlaced fingers interlaced
and vice versa
( )
. vy

(4] e

backs of fingers to opposing rotational rubbing of left thumb ~  rotational rubbing, backwards
palms with fingers interlocked clasped in right palm and forwards with clasped
and vice versa fingers of right hand in left

palm and vice versa

Figure 2.3: Hand washing techniques recommended by WHO
Source: Adapted from WHO guidelines on hand hygiene in health care (advanced draft): Summary p.19

2.4.2. Hand Washing Practice

Hand washing practice at critical moments (after using toilet-and before
handling food), appropriate hand washing procedures, including the use of soap, and
the duration of hand washing appears to be very low as shown in the hand washing
surveys carried out in Australia, the U.S., New Zealand, and Thailand. The Food
Safety Information Council of Australia abserved the hand washing technigues of 200
adults at public toilet facilities. The observation found that only 20% of females and
7% of males practiced the correct procedure for hand washing. In addition, 8% of
females and 29% of males failed to wash their hands after visiting the toilet and only
31% of males and 41% of females used soap (Buchtmann, 2002).
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The American Society for Microbiology, USA conducted a similar survey.
They found that 10% of females and 25% of males failed to wash their hands after
visiting public toilets (American Society for Microbiology, 2005). New Zealand
which conducted the largest hand washing survey, observed the hand washing
practices at public toilet facilities of several large shopping malls. The study showed
that thirteen percent (13.3%) of those observed failed to wash their hands after visiting
the toilets. The frequeney of hand washing among females was higher than males
though soap was used-by 76:5% of females and 66.2% of males. The median recorded
hand washing duration'was8 seconds in males and 8.8 seconds in females. Moreover,
the survey found that 91.2% of subjects who washed their hands dried their hands
with clean paper (Garbutt et al., 2007).

The Thailand-MOPH observed hand washing practice among primary school
students in Bangkok before implementing one-week of an intensive hand washing
campaign. The observation found that 38% of the students failed to wash their hands
after visiting the toilet and 59%. of them washed their hands without using soap
(Thailand Ministry of Public Health, 2007). However, data on hand washing practices
that include the use of soap, duration and techniques of rubbing areas of hands and

methods of drying hands among Thais is not available.

2.4.3. Hand Washing Measurements

The development of hand washing measurements to determine quality of hand
washing remains an important research priority. Recent studies have tried to establish
simple, low cost, and reliable measurement to evaluate the ‘quality. To date, direct
observation is regarded as the best.measurement despite it.often being impractical and
introducing potential bias.

Larson et al..validated two measurements; direct observation and self-report by
using diaries on hand hygiene episode/hour in the hospital setting. Nursing staff (n =
119) were asked to record their hand hygiene practices on a diary card one shift/month

(n = 1,071 diary cards) for 22 months. (n = 206 hours). The same data was collected in
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monthly 1-hour direct observation sessions. They concluded no significant difference
between the two methods (Larson et al., 2004).

Luby et al. attempted to evaluate a simple low cost method of measuring hand
washing practices under the context of a randomized control trial through a hand
washing promotion conducted in. Pakistan.” They found that the three finger direct
imprint test, using MacConkey agar for thermotolerant coliforms, was not a useful
method to assess regular hand washing practices with soap and addressed that a
standardized measurement of hand washing practice is still needed (Luby et al., 2007).

Haas and Larson -conducted a review on measurements to assess the
compliance of hand hygiene in health care setting. They concluded that the three
major methods include direct observation, self-report, and indirect measurements of
the product usage are most useful to assess compliance. However, they commented
that there is a need to have a standardized measurement of hand hygiene assessment in
health care settings (Haas and Larson, 2007).

Biran et al. tried to explore simple indicators to assess hand washing in rural
Indian households by comparing the performance of 26 proxy indicators of hand
washing practices that were obtained from four tools; i) structured observation, ii)
questionnaire survey, iii) hand-wash demonstration, and iv) environmental checks.
The outcome recognized that only the direct structured observation of hand washing in
a sample of 387 households remained the best indicator. They discussed that the direct
observation is often not practical, time consuming, expensive, and introduces potential

bias as seen from the Hawthorne effect (Biran et al., 2008).

2.4.4 Evidence of Hand Washing in Interruption the Infections

Hand washing is a simple and low cost intervention known to interrupt the two
leading causes of childhood mortality. The World Health Organization (WHO)
estimated that diarrhea and respiratory infections are responsible for approximately
two thirds of childhood mortality in low-and middle-income countries; 35% of the
mortality rate is caused by diarrhea and 32% is caused by acute respiratory infection
(Bryce et al., 2005; World Health Organization, 2006).
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The benefits of hand washing are evident in preventing the spread and
reducing the impact of infection as demonstrated in recent studies (Bowen et al., 2007,
Luby et al., 2005). A randomized controlled trial showed that hand washing with soap
and water can lower the incidence of pneumenia by 50% and diarrhea by 53% (Luby
et al., 2005). A clustered randomized controlled trial evaluating the effect of a hand
washing program in reducing absenteeism, carried out in a Chinese Primary school,
revealed that an intensive hand washing program was associated with a significant
reduction of absenteeism among schoal children. Students at the intervention schools
experienced 1.9 days of absences, whereas students at the control schools experienced
2.6 days of absences per 100 student-weeks (Bowen et al., 2007). A quantitative
systematic review summarized that hand washing was associated with a lower risk of
respiratory tract infection with reductions ranging from 6% to 44%. Similar pooled
results of studies implied that hand washing could reduce the risk of respiratory
infections by 16% (Rabie and Curtis, 2006). In a review of the interventions in
interrupting respiratory viruses,. it supported that hand washing was beneficial to
disrupt the disease transmission (Jefferson et al:, 2007). More recently, the household
influenza transmission study in Bangkok presented a preliminary finding of the first
176 households. The analysis showed that hand washing with plain soap was likely to
reduce influenza transmission during the first 7 days of a symptomatic infection in the
index case compared with the control household but the result was not statistically
significant due to insufficient power (Piyarat Suntarattiwong et al., 2009). Therefore,
the advantage of simple hand washing with soap in reducing influenza transmission

needs further report.

2.4.5 Factors Influencing Hand washing

Knowledge, attitude, perception are pathways of individual factors, while the
household hand washing facilities are documented as an environmental factor. A cross-
sectional survey among health care workers in nursing homes found that individual
factors that include knowledge, perceptions and beliefs influenced self-reported hand

hygiene (Aiello et al., 2009). Therefore, understanding individual factors, emphasizing the
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importance of hand washing and lowering environmental barriers could facilitate the
success of hand washing education (Janz et al., 2002).

Theoretically, knowledge .is correlated with health practice (Keith and Jackie,
2004) and is backed up by the conclusion of previous hand washing studies. However,
knowledge of hand washing in modifying good hand washing practice is controversial.
Alvaran and team found that knowledge of hand washing was not associated with self-
reported hand washing while a study! of mothers® hygiene behavior in Ghana found a
significant association«(Alvaran et al., 1994; Pittet et al., 2000; Scott et al., 2007).

Attitude is a strong-predictor of hand washing behaviors in hand washing studies.
Aiello et al. showed that compliance of hand hygiene among health care workers caring
for critical ill neonates was influenced by positive attitude towards hand hygiene (Aiello
et al., 2009; Carmem et al., 2005). Rosen et al. suggested that the combination of
knowledge and positive attitudes toward hand washing helped to create a sustained good
hand washing behavior (Rosen et al., 2009).

The Health Belief Model Theory states that, individuals are more likely to follow
appropriate hand washing procedures if they perceive that the benefits outweigh the
disadvantages (Janz et. al., 2002). Aielllo et al. applied the concept of perception in their
study and found that positive perceptions on effectiveness of infection control in nursing
homes were associated with reported glove use (Aiello et al., 2009).

The environment is an important factor in the enhancement of hand washing
with soap and water (Luby and Halder, 2008). The lack of facilities and availability of
basic supplies such as soap and water were extensively documented as a barrier to
hand washing (Pittet, 2001; Thailand Ministry.of Public Health, 2007). Providing soap
and ensuring a source of water is a way to encourage hand washing practice. The hand
washing promations that included specific efforts to provide hand washing supplies
were more likely to be successful than the promotion that ignored this component
(Lopez, Freeman and Neumark, 2008; Luby and Halder, 2008).
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2.5 HAND WASHING PROMOTIONS

Hand washing promotion that combined various educational approaches and
conducted for a period between 3 and 12 months, could facilitate the improvement of
hand washing practices and reduce the ‘impact of infection (Bowen et al., 2007,
Guinan et al., 2002; Larson et al., 1997; Sandora et al., 2005). Successful hand
washing promotions are-mostly implemented at hospitals, schools and villages using
face-to-face discussions, regular meetings, written materials (leaflet, posters etc.),
demonstration and provision of 'soap or cleansing agents. However, there has been
little attempt to conduct. hand washing education/promotion at the individual

household level.

School- based promotion

School based-hand washing promotions were mostly successful in reducing
the impact of illness. However, sustaining proper hand washing procedures remains an
important issue. Guinan et al conducted school-based hand hygiene promotion
(education program and hand sanitizer) on absenteeism and cost-effectiveness among
290 students from 5 independent schools, with a follow up 3 months post-intervention.
The result strongly suggested that the hand hygiene program that combined education
and use of a hand sanitizer in the classroom lowered absenteeism by 50.6% (Guinan et
al, 2002). A 3-year school-based intensive hand hygiene promotion in Thai
kindergarten schools was successful in improving hand washing behaviors and the
result supported the benefits in reducing influenza-like illness by about 60.8 % after
the 1st year and a further reduction of 19% after the 2nd year of the promotion
(Anucha Apisarnthanarak et al., 2009). Additionally, one year of school-based hand
washing promotion in China improved the behaviors and.confirmed the advantage of a
school absenteeism reduction by 3 days (Bowen et al., 2007). One-week intensive
hand washing pramation in Bangkok-primary schools found that the  practice
improved immediately following the campaign and declined after 6-week post-
intervention. The study explained that one week of promotion may not be sufficient
to sustain hand washing behavior and suggested that the provision of a favorite type
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of soap and dispenser would encourage the sustainable behavior among children
(Thailand Ministry of Public Health, 2007).

Hospital- based promotion

The success of intensified hand washing in reducing nasocromial infections is
well documented. On the other hand, the compliance and sustainable behaviors are
documented as the major challenge of the hospital-based promotion. Larson et al
conducted a one-year quasi-experimental study on hand washing among health care
workers in hospital setting which included focus group sessions, installation of
automated sinks, and . feedback to staff on hand washing frequency. The study
concluded that the intervention only-improeved the frequency of hand washing 2 month
post-intervention and had minimal long-term effect at 1 year (Larson et al., 1997).

Chen and team conducted quasi-experimental hand washing intervention using
a developed video teaching program to demonstrate hand washing procedures among
family members who visited pediatric intensive care units. A comparison was made
between families who viewed the video and families who were taught the same
techniques with the aid of an-illustrated poster of hand washing procedure. They found
that the compliance of hand washing procedure was improved in both groups but the
video-based teaching program was more effective than the others (Chen and Chiang,
2007).

Field community-based promotion

Field community-based hand washing promotion was worthwhile in reaching
widespread communities. Luby and team conducted the field community-based hand
washing promotion in Karachi, Pakistan to determine the effects of a one-year hand
washing promotion on the incidence of acute respiratory infection, impetigo, and
diarrhea. The intervention included weekly meetings, demonstrations and providing
bar soap for 1 year. Twenty neighborhoods (300 households) randomly received hand
washing promotion, while 11 neighborhoods (306 households) were randomly
selected as controls and were followed up at 1 year. One year following the study,
results indicated that hand washing promotion successfully promoted good hand
washing practice to reduce diarrhea and respiratory tract infection, but that the cost-
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effectiveness needed further investigation (Luby, Agboatwalla, Billhimer, & Hoekstra,
2007).

Household-based promotion

Household-based promotions that -included the entire household in the
promotion were more likely to achieve good practices in controlling disease
transmission. Sandora et-al. conducted a cluster randomized controlled trial of a 5
month hand hygiene education.in 292 families with children enrolled to 26 childcare
centers. The intervention households received a supply of hand sanitizer and biweekly
written hand-hygiene educational materials for 5 months, while the control households
received only materials promoting good nutrition. Primary caregivers received
biweekly phone calls'to report any respiratory and gastrointestinal tract illnesses in
family members. ‘Findings concluded that a 5 month multifaceted intervention,
emphasizing alcohol-based hand sanitizer, was useful in the reduced transmission of
gastrointestinal tract infections within the household (Sandora et al., 2005).

Public hand washing promotion

Public health guidance in controlling influenza transmission suggests that good
hand washing practice would be simplest and most economical preventative behavior
to lessen the morbidity and mortality of influenza pandemic (WHO/UNICEF, 2006).
Through concerns of influenza pandemic, the WHO/UNICEE and Thailand Ministry
of Public Health (MOPH) held informal discussions in December 2006 in response to
requests for guidance in developing a national influenza pandemic planning
document. The meeting concluded that Flu-WISE and Flu-CARE could aide in the
reduction of the risk of transmission, martality from incoming pandemic influenza.
The 'Flu-WISE aim is to reduce influenza transmission and persuade preventative
behaviors, which include frequent hand washing with soap and, informing people that
if they get sick they should stay home and maintain good cough etiquette. While Flu-
CARE expects to reduce mortality by providing better care of an influenza-infected
person at home during the pandemic.
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Following the declaration of the 2009 influenza (H1N1) pandemic by WHO on
June 11, 2009, hand washing was publicized through the mass media as a method to
minimize the transmission of the. virus, in addition to other preventative behaviors.
The US-CDC delivered three key massages in their efforts against the influenza 2009
for public guidance called “Take 3 Stepsto Fight the Flu”, which included frequent
hand washing (Centers for Disease Control and Prevention US CDC, 2009). Likewise,
Thailand Ministry of Public Heath urges people to-wash their hands frequently in
addition to the use of'masks and a vaccine campaign, in dealing with the current
influenza pandemic (Thailand Ministry of Public Health, 2009f).

2.6 SUMMARY

From the literature review, hand washing is the simplest preventive behavior to
lessen the burden of common diseases such as diarrhea, skin diseases and respiratory
infection including pneumonia and influenza. The potential benefit of hand washing
combined with other measures such as mask use and hand-antiseptic gel in reducing
influenza transmission in the households was demonstrated.

The recommendations of WHO/UNICEF, US-CDC, Thai-MOPH and hand
washing studies suggested that the entire hand washing procedure is important to
reduce hands pathogens. The HIN1 influenza could be reduced when the entire hand
washing procedure is completely applied. Consequently, the entire hand washing
procedure that includesi) the use of soap, ii) the technique of cleaning areas of hands,
iii) the use of clean towel/paper for drying hands, and iv) duration of washing hands of
more.than 20 seconds was recommended. However, hand washing practiced at critical
moments (after using toilet and before handling food) and proper hand washing
procedure appears to be very low. Lastly, the sustained good hand washing practice
still presents a special challenge of education promation. On the other hand, the lack
of low cost and reliable hand washing measurement to determine the quality of hand

washing remains an important research priority.
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Type and length of educational approaches to promote good hand washing
depend on individual and environmental contexts. A majority of the studies suggested
that a combination of approaches that meet the needs of individuals and environment
could establish routine hand. washing habits. \Hand washing studies that include
demonstration and provision of ‘soap conducting 3-12 months or longer were
recommended as they could encourage the improvement. On the other hand, studies
have yet to be concluded-that suggest an appropriate length to achieve sustainability.

A majority of successful hand washing prometion programs in reducing the
impact of illness werea result of the community prometion basis such as hospital and
school. Studies addressed. that field community-based hand washing promotion
including household based-promotion “was worthwhile in reaching widespread
communities. However, there has been no study attempted to promote hand washing
at the individual household level in Thailand. Therefore, there is a need to emphasize
to households and individuals the benefits of the practices and evaluate their practices

as it could help public hand washing promotion to be successful.



CHAPTER Il

METHODOLOGY

This chapter describes-research methods of the study conducted under the
context of the ~Household Influenza Transmission Study (HITS). Within the
framework of the HITS, this study examined the effect of education among household

members enrolled into two study groups: contral (group 1) hand washing education

(group2).

3.1STUDY CONTEXT

The Household Influenza Transmission Study (HITS) is a CDC IRB approved
household randomized controlled trial (RCT) of non-pharmaceutical interventions
(NPI) to reduce influenza transmission. The HITS study prospectively identifies
pediatric patients who seek care for influenza like illness (ILI) at the outpatient
department of the Queen Sirikit National Institute of Child Health. Eligible patients
are 1 month through 15 years of age, a resident of the Bangkok Metropolitan Area and
have an onset of illness less than 48 hours before testing positive with the QuickVue
Influenza A+B rapid test. The household of the eligible patient (index case) must have
at least 2 household ‘members that are >1 month of age that plan to sleep inside the
house for a period of at least 21 days from the time of enroliment. Households with
any i/member reporting an ILI that precedes the index case by 7 days or less and
households where any member thas received influenza vaccination during ‘the
preceding .12 months were-excluded.

HITS uses block randomization to randomly assign participants to one of the
three study groups, using control group = 1 (group 1), hand washing group = 2 (group
2), and hand washing plus mask = 3 (group 3). Enrolled families are randomized to

one of these study groups at 1:1:1. The control group receives nutrition, physical
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activity and smoking cessation education; Intervention group 1 receives hand washing
education and materials and Intervention group 2 receives hand washing education
and paper surgical face masks.

Following randomization, a study nurse collects baseline data and schedules a
home visit to be completed with 24 hours (Day 0/1), and again on days 3 and 7
following enrollment. Family members were asked to maintain symptom diaries and
hand washing diaries. Liquid hand soap and face mask use is recorded. Nasal and oral
swab specimens were-obtained at days 0/1, 3 and 7 from the index case and all
household members. Blood-is collected from each consenting, participating household

member at day 0/1 and again on day 21.

3.2 DESIGN

A comparative design between study population with and without intensive
hand washing education conducted under the context of household-randomized

controlled non-pharmaceutical intervention trial:

3.3SETTING

Pediatric Outpatient Departments, Queen Sirikit National Institute of Child
Health (QSNICH) or Children Hospital conducted the study. The QSNICH is the
largest pediatric referral hospital (age < 15 years), has full research facilities and

experiences in clinical research.

3.4 POPULATION

The study populations are household members randomly assigned to either
hand washing education or control groups in HITS. The study population resides in
Bangkok and the greater Bangkok area which includes 5 provinces, Samut Prakarn,
Samut Sakhon, Nonthaburi, Nakhorn Pathom and Pathum Thani. The population in
the city is over 5.8 million (Thailand Ministry of Public Health, 2009d). The estimated
number of members in a household ranges between 2.1 to 5.1 persons (Thailand
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Ministry of Public Health, 2009¢). In Bangkok, monthly household income averages
36,000 baht and expenditure averages 25,000 baht. The percentage of expenditures is
approximately 70% of the income (Thailand Ministry of Public Health, 2009a).

3.4.1 Inclusion/exclusion criteria
Inclusion criteria
1. Household members aged >7 years
2. Resident in“a household that has a confirmed influenza infected child in
Bangkok and metropolitan area
3. Enrolled into either control (group 1) and hand washing (group 2) groups
of the HITS
Exclusion criteria
1. A history of influenza-like illness that precedes the index case by 7 days or
less
2. Recipient of influenza vaccine during the preceding 12 months
3. Prior participation in HITS
3.4.3 Sample size
The appropriate sample size is expected to detect the difference of primary
outcomes between intervention and control group with a minimal error. The sample
size formulation for comparing the mean of two independents groups is shown below
(Geoffrey and David, 2000).

e 2[(za <N z/j)a}2
A

The notation for formulation
n = sample size in each group
Z.=1.96 (a error 0.05 (two-tails Z value) for 95% confidence interval)
z,=0.84 ( Serror 0.20 for 80% power)

o = standard deviation

A = detectable difference
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We decided to use 80% power to detect the difference between intervention
and control households with 5% type | error. We hypothesized that the intervention
would increase frequency of hand washing practice in the intervention group by 30%.
The expected difference was based on the preliminary result of HITS (Piyarat
Suntarattiwong et al, 2009). The average of reported.frequency of hand washing from
the survey was 3.34 and standard deviation was 2.76 (Appendix 1V). We also allowed
a 10% dropout rate following randomization. Thus, we estimated that we needed 133
individual members in‘the control group and 133 individual members in hand washing

group.

3.5 INTERVENTIONS AND ASESESSMENTS

3.5.1 Educational interventions

The control household members received 30 minute-educational intervention
on influenza infection, nutrition, physical activity, smoking cessation and received
written educational materials on the first home visit (day 0/1) after randomization. The
study team reinforced the education component on subsequent home visits on day 3
and 7 (figure 5).

The ‘intervention household members received education on influenza
infection, benefits of hand washing and hand washing procedure by discussion and
sharing experiences for 30 minutes. An additional 5-10 minutes of demonstration and
individual training on hand washing procedure was provided and repeated on day 3
and 7 to all members. Written materials that included pamphlets and posters about
hand washing procedures were provided and were attached near the sink/running
water taps in the households. Liquid plain soaps with containers were provided for use
during the study period (90 days). Additionally, the intervention participants were

asked to record their number of episodes of hand washing /day for 90 days (figure 5).



Eligible household
members enrolled in
control and hand
washing arms in HITS

Intervention Arm

Day 0/1
-obtain consent

-interview
demographic
-self-administered
pre test on KAP
-observe hand
washing procedure
-deliver education
-provide liquid soap

Day 3
-reinforce education

Day 7
-reinforce education

-observe hand
washing pracedure

Day 90
-observe hand

washing procedure
-obtain post test of
KAP

-collect self-
monitoring diary of
frequency of hand
washing

Fiaure 3.1: Intervention schedule and activities

Control Arm

Day 0/1
-obtain consent

-interview
demographic
-deliver education

Day 3
-reinforce education

Day 7
-reinforce education

-interview
frequency of hand
washing

-observe hand
washing procedure

34
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3.5.2 Assessments of hand washing behaviors

Frequency of hand washing assessment was based on self-reporting. The
control participants were interviewed on their average episode of hand washing with
soap that lasted at least-20 seconds/day during-the study week (dayl-day7). Whereas
the intervention participants were asked to record their number of episodes of hand
washing with soap that lasted at least 20 seconds/day during the same period (figure
6).

Quality of hand washing. was measured by observation using a check list that
includes 4 practices: i) the use of soap, ii) the techniques of rubbing areas of hands, iii)
the duration and iv) the methods of drying hands. The study staff asked the control
household members to demonstrate their hand washing. procedure on day 7 while
asking the intervention household members to demonstrate hand washing procedure
three times on day 1(pre-education) and day 7 and day 90 (post-education) (figure 6).
A total score for perfect technique:is 8.5 points. The use of soap was given one point.
The hand was divided into 7 parts: palms, back of hands, fingers, finger interlaced,
finger tips, thumbs and wrists. If the seven areas were rubbed, then a total 5.5 points
were given. The duration of rubbing hands > 20 seconds was given one point and the
use of a clean towel or paper was also given one point (appendix VI).

The pre-post test of knowledge, attitude and practice using a 15- question
Likert scale were obtained in the intervention household members on day 1 (pre-
education), and again on day 90 (post-education).

An in-depth .interview to elicit perceptions towards hand washing was
conducted at participants’ homes ' for approximately 20-25 minutes. The study
interviewed twenty-five caregivers who provided care to an influenza infected child

and were available.
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({ Hand washing Arm

Hand Washing

Education
I } |
< Day 1 Day 7 I Interview and diary of frequency of hand washing (FHW) | Day 90
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g ) 1 |
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E | Observe hand washing procedure (QHW)
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\ r Measure knowledge, attitude and practice (KAP) l %\
\I Control Arm | Witgin
| |
Day 1 Day 7
A
Routine «Interview frequency of hand

Health Wals)hing (ﬁH‘g’) /
: *Observe hand washing
Education procedure (QHW)

Figure 3.2: Hand washing behaviors assessments

3.6 INSTRUMENTS

Data was collected during home visits using the following instruments. All
data entry was maintained at QSNICH, omitting entry of personal identifying
information.
1. The interview of demographics was collected by study staff using handheld
computers (PDA) on day 1 Appendix II).

2. The interview of frequency of hand washing in the control household
members was collected by study staff using handheld computers (PDA) on
day 7" (Appendix 11).

3. The diary of frequency.of hand washing was recorded by participants. on
day 1 through day 90 (Appendix I1). The study staff checked the form twice on
day 7 and 21 and collected it on'day 90.

4. The hand washing observation was completed by study staff during home

visits day 1, 3, 7 and 90 (Appendix I1).
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5. The questionnaire on knowledge, attitude and practice of hand washing
relevant to influenza was completed by participants on day 1 (pre-
intervention) and day 90 (Appendix II).

6. The in-depth interview guide elicited details of perception on the benefits
and barriers-of hand washing as well as the idea of approaches to promote
hand washing in the households (Appendix Il). The interview took place
at participants® home before receiving the hand washing education on day
1 in the intervention households and day 7 in the control households.

The investigator developed the interview, diary, observation and in-depth
interview guide. Public health experts validated the content. The pre-test was done
with 10 participants and 5 study staff. The language of the questions was adjusted
based on comments.

The knowledge, attitude and practice using a Likert scale was tested with 31
participants. The content validity in regards to item-objective congruence index (I0C)
was high. The results of internal consistency._reliability coefficients (Conbrach’s
Alpha) of attitude and practice questions were satisfied. The result of reliability
coefficient of knowledge questions obtained from Kuder- Richardson (K-R 20) was
just low.

Validity: - The degree of agreement was obtained from 3 experts on health
education, infection control and influenza. ltem-objective congruence index (I0C)
was used to calculate the degree of agreement (StatSoft, 2010). The I0OC of
knowledge was 0.93, attitude was 0.86 and practice was 0.93.

= &
N

IOC = ltem-objective congruence index
N= Number of experts

R= Degree of agreement of each item (0= not sure, 1= relate, -1= not relate)
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Reliability: The internal consistency reliability coefficients (Conbrach’s
Alpha) of attitude questionnaire was 0 .46 and practice questionnaire was 0.53 from
the following formulation (StatSoft, 2010).

o= [

a = Conbrach’s-alpha coefficient

Si? = variation of item
S¢ = variation of total score among respondents

n = number of items
The reliability .coefficient of knowledge questionnaire obtained from Kuder-

Richardson (K-R 20), which is used for binomial answers (yes and no) as shown in the

following formulation was 0.28 (StatSoft, 2010).

bl

r = reliability coefficient

n = number of items
p = proportion of respondents gave corrected responses
g-= proportion of respondents gave Wrong responses

S¢ = variation of total score among respondents

3.7 DATA ANALYSIS

3.7.1 Analysis on frequency and quality of hand washing

The analysis used SPSS version 17. Analysis of variance (ANOVA) and t-test

was used to compare continuous variables. ANOVA compared individual
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characteristics (age, gender, education and health condition) between two groups.
Paired t-test and unpaired t-test compared mean (average) of self-reported frequency,
measured quality of hand washing and mean score of KAP. Chi-square compared the
mean of frequency and the mean score of quality on individual characteristics.
McNemar tests compared ordinal scale of the.KAP.and compared each technique of
hand washing procedure. The level of significance for any statistical test was
established at alpha 0.05.The statistics and data summary were shown in table 3.1.

Table 3.1: Statisties of frequency and quality

Objectives Data summary Statistics

age, gender, education,
underlying chronic ANOVA

condition

To determine individual factors

influencing frequency of hand washing

Unpaired t-test ( between
control and intervention

To compare frequency of hand washing
The average reported households)

on day 1 (pre-intervention), 7 and 90

) i frequency in a day ] o
days post intervention Paired t-test (within the

intervention households)

Unpaired t-test ( between

To compare quality of hand washing control and intervention
) . The average measured score
on day 1 (pre-intervention), 7 and 90 . households)
. - of quality - —
days post intervention Paired t-test (within the

intervention households)

) The percentage of the use of
To compare hand washing procedure ) ] ) )
soap, technique of cleaning McNemar (binomial
between pre and 90 days-post )
) s areas of hands, duration and - | outcomes: yes/no)
intervention
the use of clean towel/paper

Unpaired t-test (different
The average frequency

period)
i The average measured Unpaired t-test (different
To compare frequency, quality-and i )
: ] quality score period)
hand washing procedure prior to and
. The percentage of the use of
during influenza 2009 (H1N1)
soap, technique of cleaning )
Chi-Square

areas of hands, duration and

the use of clean towel/paper
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3.7.2 Analysis on knowledge, attitude and practice

The pre and post mean test.scores on knowledge, attitude and practice were
evaluated using the paired t-test. Pre-post test of knowledge of each items were
compared by McNemar-test while attitude and-practices (ordinal scale variables) were
compared by Wilcoxon signed ranks; test. The p value <.05 was considered as
statistical significant.

The knowledge questionnaire ' contained. five questions designed to assess
knowledge of influenza and its prevention.. One point was given for each correct
response. Responses of “no” and “don’t know” were classified as a wrong response
and were given “0” points. The total score of the questionnaire was summarized and
ranked from Q-to 5. The higher total score of knowledge (>3 points) indicates that
participants had a higher knowledge of influenza and its prevention.

The attitude questionnaire comprised five questions. Responses are measured on
rating scales ranging from 1 to 4 with 1= strongly disagree, 2= disagree, 3= agree and
4= strongly agree. Negative statements were reversed code and scale scores. The total
score of the questionnaire was summed and the score ranked from 1 to 20. The higher
score on these scales (> 10 points) indicates a greater positive attitude.

The practice questionnaire contains five questions including one question on social
distancing, one on respiratory etiquette and three on hand washing. The responses
were measured on rating scales ranging from 1 to 5 with 1= none of the time, 2= 25%
of the action, 3=50% of the action, 4= most of the time and 5=always. Score of
respiratory etiquette was ranked from 1-5 and.the score of social distancing was
ranked from 1-5, while hand washing practice was summarized from the score of 3
questions (question no.3 to question na. 5) and was ranked from 1 to 15: The higher
practice score (> 50 % of total score) indicates that participants were more likely to

practice with reference to those practices.

3.7.3 Analysis on perception towards hand washing

The investigator analyzed data using a computerized (Microsoft Excel)
program. Three steps applied content analysis. First, the responses were transcribed
from a tape recorder. Second, the key words were coded and categorized. Last, the
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findings were summarized according to the following sub-topics. Significant finding
were also presented in quotation mark.

1. Benefits and barriers of hand washing

2. Members’ perception towards benefits of hand washing

3. Opinion on approaches to promote hand washing in the household

4

. Availability of hand washing
3.8 ETHICAL CONSIDERATIONS

The study protocol and informed consent have been approved from three
institutes: i) US-CDC, ii) QSNICH, and iii) AFRIMS. The study nurses conducted the
inform consent process. Permission was obtained from all participants. For children
aged < 18 years, consent was obtained from their parents or caregivers. The children
age 7-17 were also asked for assent. A brief description of inform consents are shown

in Appendix V.



CHAPTER IV

RESULTS

This chapter presents results' according. to. the research questions and
hypotheses. The_primary objectives examined the effect of intensive hand washing
education on frequency and quality of hand washing while the secondary objective
aimed to assess the change of knowledge, attitude, and practice and to explore the
perception towards benefits of hand washing. The study conducted home based-
intensive hand washing education in Bangkok between April 2008 and July 2009
under the context of a household-randomized control trial (RCT) of 3 study groups at
1:1:1 with recruited participants from Queen Sirikit National Institute of Child Health
(QSNICH). Group 1 received knowledge on routine health education and influenza on
day 0/1 and 3. Group 2 received 30 minutes education on influenza, benefits of hand
washing and individual hand washing training on-home visits on days 0/1, 3 and 7 and
was asked to record frequency of hand washing daily as well as received liquid soap
for 90 days. The study assessed the behaviors on day 0/1(pre-education), day 7 and

day 90 post-education. The results were presented as follows.

4.1 HOUSEHOLD CHARACTERISTICS

During April 9,.2008 to July 31, 2009, 446 households were enrolled. A total
of 14 households, 5 control households and 9-intervention households, were excluded
from 'the “study. because: i) of.not receiving the ‘education’ component after
randomization, and ii) they did not complete the education component on day 7.

Among enrolled households, the mean number of household members was 4.4
(SD 1.7),.(Median 4; Quartiles 3, 5). Of 226 households, 96 (42.4 %) households
earned income of 10,001-20,000 baht/month. A sink with a running water tap and

available soap/detergent was defined as a hand washing station in the household. The
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number of stations was found to range from 1-6, with an average of 3 stations per
household (table 4.1).

Table 4.1: Household characteristics

Characteristics n Mean (SD) Median
(Q1,Q3)
Members in household 435
Mean (SD) 4.4 (1.7)
Median (Q1,Q3) 4 (3,5)
Monthly household income n (%) 226
< 10000 baht 39 (17.2 %)
10001-20000 baht 96 (42.4 %)
20001-30000 baht 46 (20.3 %)
>30001 baht 45 (19.9 %)
Median of hand washing stations (Q1,Q3) 226 3(2,3)

4.2 HOUSEHOLD MEMBERS’ CHARACTERISTICS

Hand washing frequency-at day 7 was evaluated with 275 household members,
140 members enrolled .in the hand washing education group and 135 members
enrolled in the control group. Among these participants, the mean age was 34.2 (SD
13.3), had an average of 11 years of education (SD 6.7), 91 (32.3%) of them reported
having at least-one chronic health condition, and 160 (57.3 %) were female. Age,
gender, education, and underlying chronic health condition between control and
intervention groups were not statistically different (p > .05) (table 4.2).

Hand washing quality was assessed in"330 household members, 164 members
were in the hand-washing group and 166 members in the econtrol'group. The mean age
of these members was 35.3 (SD14.3), 193 (58.5%) were female, had 10.3 years of
education(SD 6.4) and 73(22.2%)of them reported having chronic health condition.
Age, gender, education and underlying chronic health condition between these 2
groups were not statistically different (p > .05) (table 4.2).
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Table 4.2: Household members’ characteristics

Quality assessment (n=330)

Characteristics Frequency assessment (n=27 )|

Control ~ Hand .~ Total P- Control ~ Hand Total  P-
/ ~ (n=166) washing value
oy " (n=164)
Age (years) . A7
Mean 35.3
(SD) (14.3)
Education .62
(years)
Mean 10.3
(SD) (6.4)
Gender n (%) 99°
137
Male (41.5) (41.5)
96 193
Female (57.7) (58.5) (58.5)
Chronic heal@ : 71b
condition n (%)
Having at 73
least one (22.2)
underlying
health condition ‘ - u

ARIANTAUNNIINYIAY
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4.3 EFFECT OF INTENSIVE HAND WASHING EDUCATION ON
SELF-REPORTED FREQUENCY AT 7 DAY AND 90 DAYS POST-
INTERVENTION

During April-October 2008, the frequency..of hand washing at day 7 post-
intervention was determined with 275 household members. One hundred and forty
members received the education and 135 members-did not. Household members who
received intensive hand washing education reported washing their hands 5.7 times/day
(SD 3.4) and household members without the education reported 3.9 times/day (SD
2.4) (p< .001).

One hundred and thirty-three of+-140 household members (95%) completed
follow up at day 90. They reported hand washing 4.1 times/day (SD 2.7) before
receiving the education and 5.6 times/day (SD 3.5) at 90 day-post education (p<.001)
(table 4.3).

Table 4.3: Effect of intensive hand washing education on self-reported frequency at
7 day-post intervention and 90 day-post intervention (pre- novel HIN1 2009
pandemic)

Self-reported frequency at Self-reported frequency at
7.day-post intervention (n=275) 90 day-post intervention (n=133)
n Min-  Mean  Mean Diff  P-value Min- ~ Mean Mean P-value
Max  (SD)  (95% CI) Max'  (SD) Diff
(95% CI)
Control 135, 0-12° 39
(2.9)
- Pre- 0-20 4.1
Intervention 140 2-19 5.7 intervention 2.7)
(3.4) 90. day post- 1-22 5.6
intervention (3.5
Total 2755y - - -1.7 <.001% Total 1 E -15 <.001°
(-2.4,-1.0) (-2.2,0.9)

NOTE: ? independent t-test, ” paired t-test
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Individual characteristics that were associated with self- reported frequency of
hand washing were age (p =.03) and gender (p <.001). Household members aged >16
years reported episodes of hand washing averaging 5 times/day (SD 3), while
children aged 7-15 years reported washing 3.3 times/day (SD 1.7). Females washed
their hands 5.4 times/day (SD 3.9), while males practiced washing 4 times/day
(SD2.2). Educational levels (p=.37) and the presence of an underlying chronic health
condition (p=.10) did notinfluence this practice (p=.13) (table 4.4).

Table 4.4: Self-reported frequency of hand washing by characteristics (n=275)

Self-reported frequency at 7 day-post
intervention

Individual characteristics n Min-Max Mean (SD) P-value ®
Age .03
7-15 years* 28 1-9 3.3(1.7)
16-60 years* 234 0-19 5.0 (3.2)
>61 years 13 2-11 5.0 (3.1)
Gender <.001
Male 117 0-11 4.0(2.2)
Female 158 0-19 5.4 (3.5)
Education 37
Primary-school (6 years) 106 0-19 4.5(2.9)
Secondary school (6-12 years) 63 0-15 5.0 (3.4)
College/'University(> 12 years) 106 0-17 5.0 (3.0)
Underlying chronic health condition A3
Yes 88 1-19 52(3.2)
No 187 0-17 4.6 (3.0)

NOTE: # ANOVA: * Statistical significant different between 2 groups
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4.4 EFFECT OF INTENSIVE HAND WASHING EDUCATION ON QUALITY
AT 7 DAY AND 90 DAY-POST INTERVENTION

During Jan-July 31, 2009, 330 household members were assessed for the
quality of their hand washing practice, 164 participants were in the intervention group
while 166 participants were in the control group. The mean measured quality scores at
day 7 among household-members who received the intervention was 6.4 (SD 1.7) and
3.2 (SD 1.2) among the control.group members (p <.001). As of July 31, 158 (96%) of
the intervention group were completely followed up at 90 days. They received the
mean measured: quality score 3.2 (SD 1.3) before receiving the intervention and
achieved 6.5 scores (SD 1.8) at 90 day post-intervention (p <.001) (table 4.5).

Table 4.5 : Effect of intensive hand washing education on measured quality of
hand washing at 7 day-post intervention and 90 day-post intervention (pre- novel
H1N1 2009 pandemic)

Measured quality score at Measured quality score at
7 day-post intervention (n=330) 90 day-post intervention (n=158)
n Min- Mean Mean P-value Min- Mean Mean Diff P-value
Max (SD) " piff Max (SD)  (95% ClI)
(95% Cl)
Control 166 1.5-8 3.2
(1.2)
Pre- 1.5-8 3.2
Intervention . 164 2585 64 - = intervention (1.3)
an 90 day post- 2-85 6.5
intervention (1.8)
Total 84 - - 3.1 <001 Total - - -3.3 <.001°
(-3.4,-2.8) (37,29

NOTE: ? independent t-test, ° paired t-test
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Hand washing procedure on 4 practices: i) the use of soap, ii) the techniques
of cleaning areas of hands, iii) the use of clean towel/paper for drying hands and iv)
duration of hand washing between pre and 90 days post-intervention were compared.

The findings found that the four practices were significantly improved. The
percentage of participants using soap increased from 33.5 to 88 (p<.001); the
percentage of participants using clean towel/paper for drying hands increased from 69
to 94.3 (p<.001); the percentage of participants that cleaned all areas of their hands
increased from 0.9 t0-39.4 (p<.001). The duration of washing hands increased from
25.9 to0 59.2 seconds (p<.001) (table 4.6).

Table 4.6: Effect of hand washing education on observed hand washing procedure
(n=158)

Pre-intervention 90 day-post- p-value
Hand washing practices n (%) intervention
n (%)
Used soap 53 (33.5) 139 (88) .001°
Used clean towel or paper 109 (69) 149 (94.3) .001°
Cleaned all areas of hands 3(0.9) 130 (39.4) .001°%

Duration of hand washing in seconds
Mean (SD) 25.9 (15.5) 59.2 (25.0) <.001°

4 McNemar test (binomial distribution used) : ° paired t-test
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4.5 ADDITIONAL ANALYSIS ON SELF-REPORTED FREQUENCY AND
MEASURED QUALITY SCORE OF HAND WASHING PRIOR TO AND
DURING THE 2009 INFLUENZA PANDEMIC

A total of 367 -members enrolled before the pandemic and 250 members
enrolled during pandemic (after June 11, 2009) were compared for the frequency of
hand washing at 7 day post-intervention. Two hundred members in the control group
enrolled prior to the pandemic reported that they washed their hands 3.7 times/day
(SD 2.3) whereas the 131 members in the control group enrolled during the pandemic
reported 4.3 times/day (SD.2.5) (p=.04). One hundred and sixty-seven members in the
intervention group. enrolled before pandemic reported hand washing 6.5 times/day
(SD 4.2) while 119 members in the intervention group enrolled during pandemic
reported 7.2 times/day (SD 3.6) (p=.11).

Eighty-one members enrolled before the pandemic and 149 members enrolled
during the pandemic were assessed for the quality of hand washing. The mean
measured quality score of hand washing of 35 members in the control group enrolled
before pandemic was 3.6 (SD 0.9) while the score of 131 members enrolled during
pandemic was 3.1 (SD 1.2) (p=:02). In the intervention group, the mean measured
quality score of 46 members enrolled before pandemic was a 5.1 score (SD 2.2) and
118 members-enrolled during pandemic was a 6.8 score (SD 1.2) (p <.001) (table 4.7).

Table 4.7: Reported frequency and measured quality of hand washing prior to and

novel HIN1 2009 pandemic at 7 day-post intervention

Reported frequency (n=617) Measured quality (n=230)
Pre- Pre-
pandemic Pandemic Mean P-I pandemic = Pandemic Mean P-I
n Mean n Mean Dgl5f£/ -~ FEEE n Mean n  Mean Diff vale
(SD) (sD)  (95%Ch (SD) (SD)  (95%CI)

Control 37 4.3 05 04 3.6 3.1 0.5 <.02°
200 (23) 131 (25) ¢ (10-00) 35 (0.9) 131 (12) (0081)

Intervention 6.5 7.2 -0.7 81 118 6.8 03 <.001%
167 (4.2 119 (36)  (-1.7,01) 117 46 (2.2) (12)  (-23-09

Total 367 - 250 - - 81 - 149

Note: * independent t-test,
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Comparison of hand washing procedures at 7 day post-intervention of study
participants enrolled prior to and during the pandemic were analyzed. The analysis
indicated that public health education during the 2009 influenza pandemic had a
moderate affect on the techniques of cleaning all-areas of the hands among the control
group. None of the participants in the control group cleaned all areas of the hands
prior to the pandemic, 4 (4.3%) did during the pandemic (p < .010). The practice of
using soap (p>.05), using clean towel/paper for drying hands (p=.35) between the 2
periods did not differ.-Also,the percentage of participants who washed hand for > 20
seconds decreased from 71.4 to 47.3 percent (p<.019) during the pandemic.

In the intervention group, the analysis confirmed that the public health
education for 2009 influenza pandemic did not affect 3 practices: the use of soap
(p=.16), the use of clean towel/paper for drying hands (p=-37) and the duration of
washing hands (p>.05). Nevertheless, it influenced the technique of cleaning all area
of the hands (p<.001) (table 4.8). However, the technique of cleaning all areas of the
hands of the members in the intervention group was greater than in the members of
the control group (18.3% vs. 0%; 79.8 vs. 4.3%).

This finding concludes that public health education for 2009 influenza
pandemic affects only the techniques of cleaning all areas of the hands, whereas the
intensive hand washing education done during the study affects all 4 hand washing

practices.

Table 4.8: Observed hand washing practice between prior to and during the
pandemic at 7-day post-intervention

Hand washing practices Control Group Intervention Group
Pre- Pandemic  P-value® Pre-pandemic  Pandemic P-value®
pandemic__ (n=131) (n=46) (n=118)
( n=35)
Used soap (%) 12 (34.3)  46(35.1) 1.0 39(84.8) 110(93.2) .16
Used clean towel or paper (%) 27(77.1) 88(67.2) .35 44(95.7) 106(89.8) . .37
Cleaned all area of hands (%) 0 6(4.3) .010 39(18.3) 95(79.8) <.001
Washed hands> 20 seconds (%)  25(71.4) 62(47.3) .019 45(97.8) 117(99.2) 1.0

Note: ® Chi-square test: Continuity correction (computed only for a 2x2 table)
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4.6 EFFECT OF INTENSIVE HAND WASHING EDUCATION ON
KNOWLEDGE, ATTITUDE AND PRACTICE BETWEEN PRE AND 90 DAYS
POST-INTERVENTION

During April-October 2008, 127 of 140 (91%) household members completed
pre-post KAP questionnaires. Seventy (55%) of 127 participants were female. The
mean age of participants was 33.8 years (SD 13.5) and ranging from 7-72 years of
age. Majority (85%) of participants were adult aged 16-60 years. The mean years of
education was 9.7 (SD 4.3) and 44 (34.6%) completed primary school and
college/university. Thirty-three (26%) reported having chronic health conditions (table
4.9).

Table 4.9: Household characteristics (n=127)

Characteristics n (%) Mean (SD)
Age (years) 33.8 (13.5)
Children 7-15 years 14 (11)
Adult 16-60 years 108 (85)
Elderly >60 years 5(3.9)
Gender
Male 57 (44.9)
Female 70 (55.1)
Education 9.7 (4.3)
Primary School level (<7 years of education) 44 (34.6)
Secondary Scholl level (7-12 years of education) 36 (28.3)
College/University level (> 12 years of education) 44 (34.6)
Missing 3(2.4)
Underlying health condition (Self-reported)
Having at least one underlying condition 33 (25.9)
Asthma and upper reactive airways 18 (54.5)
Hemoglobinopathy including Thallasemia 3(9)

Metaholic disease including Diabetes Mellitus 3(9)
Kidney disease 3(9)
Others e.g. liver disease, muscular disease 6 (12)

No 78 (61.4)
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The pre and post mean score of knowledge on influenza (p<.001) and hand

washing practices (p <.001) were statistically significantly different; however, the

mean score of attitude towar and prevention of influenza was not
statistically different (p=.7

Table 4.10: Know@ and,jand g g@onnalres between pre- 90

days post-intervention (n=127 . ‘ﬁ
- P %0 ays [ \ Mean diff P-value

\'.‘ | \
-0.9
; \ W (-1.2-0.7) <.001°
\

\ -.06 79

Knowledge about influenza

Attitudes towards severity and

prevention of influen (-0.6-0.4)
Hand washing practices -15 <.001°
(-:1.9-1.0)

Note: ? paired t-test

ﬂUEl’MEWIﬁWEI’m‘i
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The pre and post mean score of each knowledge question were statistically

significant difference (table 4.11).

Table 4.11: Number of participant who gave the corrected responses between pre

and 90 days post-intervention (n=127)

No. of correct response P-value*

Knowledge questions Pre-intervention 90 days post-

intervention

Cause of Influenza
Influenza infection is caused by a change in 3 17 <.001°
the weather
Transmission
I am more likely to catch influenza when I am
very near (1 meter or less) to a person with 70 108 <.001%
influenza
Prevention
The best way to reduce influenza transmission
in my household is to cover my mouth and nose 100 120 <.001°
when | sneeze or cough , to wash my hands and
to clean surfaces such as door knobs, books
Hand washing
Washing my hands several times each day helps
protect my family from infection 104 123 <.001*

Washing my hands for 20 second or longer with
soap and--running water can remove the 73 110 <.001%

influenza virus from my hands

Note: * McNemar test : * Each item was binomial distribution
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The pre and post median scores of positive attitude towards hand washing in

preventing influenza was different (p=.004) and the rest of the items were not statistically

different (table 4.12). ’ /

mfluenza and hand washing

on 90 days post- P-value

) |ntervention
(Median Q1,Q3)

Severity

Influenza can cause me to miss school or 3 (3,4 ) i 31°
work ‘ '

Influenza " infecti an cause you ﬁr-'
children and e erly D be dﬁe 0
hospital

.35°

Influenza infection is serious 1 .
l‘.'l " - ,- J -
that I should take steps to preventit 3 (: 1 3(3,4) .10%

. { : L
Prevention . AT

—

Taking vitamins, sleeping at least 8
hours each night and ' .18
exercise  will -
getting the influenza
Benefit of han@v

Hand washi

.004°
my familyifrl' influenza infection

an ks test

ﬂUEl’J‘WEWI‘iWEI’]ﬂﬁ

Note: *Wilcoxson S|gne
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The pre-post median scores of social distancing (p =.82) and respiratory

etiquette (p=.17) indicated that these practices were not different (table 4.13). The pre

and post median scores of hand washing in relation to preventing respiratory infection

had a statistically significant difference. Participants reported washing their hands

more frequently after using their hands to cever their mouth and nose when coughing,

sneezing, or blowing their nose (p <.001) and after touching or handling presumably

secretion-contaminated surfaces such as books, door-knobs, and telephones (p <.001).

They also reported that they-washed their hands with socap more often (p=.005) (table

4.13).

Table 4.13: Social distancing, respiratory etiquettes and hand washing practices

between pre-90'days post-intervention (n=127)

Pre-intervention 90 days P-value
Median (Q1,Q3) post-intervention
Median (Q1,Q3)
Social distancing
When | get influenza , | stay home from
school , work and social gatherings to 3 (2,4) 3(2,4) .82°
protect others from catching — my
influenza
Respiratory etiquettes
I cover my mouth and nose with a tissue 3 (3,5) 4. (3,4) A7
when |l cough or sneeze
Hand washing
I wash my hands after covering my
mouth and nose when I cough or sneeze 3 (3,4) 4 (3,5) .001°
or blow my nose
I wash my hands after | touch any
object that | know has been touched by a  3(2,3) 4(3,4) <.001%
person in my household who has a
cough or runny nose
I wash my hands with soap and water 3.5(3,5) 4(3,5) .005%

Note: ®Wilcoxson signed ranks test
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4.7 PERCEPTION TOWARDS HAND WASHING AMONG CAREGIVERS:
IN-DEPTH INTERVIEW

Of the 25 caregivers, 24 were female 'with an average age of 34 years (SD 7.3)
and ranging from 22-47 years of age. The mean years of education were 9.9 (SD 3.5)
and the median number of members in a household was 3 (range 3-13). Half of the
caregivers (13/25) worked outside the home and contributed toward the household’s
income. The children in-their household age ranged from 6 months to 15 years old.
Those participants who had' children under < 6 years of age worked at home in
occupations such as laundering and tailoring. The household income was ranged
6,000-40,000 baht/month. A majority (24/25) of the participants lived in a single

family unit consisting of 3 members.

Benefits and barrier of hand washing

All participants perceived that hand washing is essential in reducing germs and
minimizing diseases transmission. Seven of twenty-five of participants knew that hand
washing could prevent colds and influenza. In addition, they stated that the most
frequent barriers to hand washing among their family members were forgetfulness,
unawareness, being busy, in a hurry and inconvenience (table 4.14).

Table 4.14: Perception toward hand washing (n=25)

Perception n (%)

Positive perception toward hand washing in preventing diseases

Diarrhea 25 (100)

Cold and influenza 7 (28)

Other diseases such as eye infection, skin infection 7 (28)
Perceived that hand washing facilities in household are convenient 24 (96)

Member’s perception toward benefits of hand washing

Adult in household were aware of benefits in preventing diarrhea 25 (100)

Children aged 7-15 were unaware of bengfits 14 (56)
Barriers to hand washing among their members

Unawareness 8 (32)

Being busy/in a hurry 4 (16)

Inconvenient 1(4)

Not all participants responded to each response
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All participants admitted to hand washing before eating and after visiting the
toilet in an effort to prevent diarrhea, and they reported they washed their hands with
soap about 3-10 episodes/day. Participants who work as food venders or were
employed in garment factories said they wash their hand approximately 6-10 times a
day. A majority of participants admitted to being unaware of the proper techniques
and duration of hand washing. They washed all areas of the hands until they were
visibly clean and this process took 30-60 seconds (table 4.15).

A caregiver aged 24 years spoke, “Hand washing is important. It removes dirt and
reduces germs and I'strongly believe that if we wash our hands frequently, we avoid

diarrhea and colds.”

Table 4.15 Reported hand washing practice among caregivers (n=25)

Hand washing practice

Average frequency of hand washing with soap in a day (median, min-max) 4 (3-10)

Duration of hand washing with soap (ranging in seconds) 30-60

Occasions for hand washing (No. of participants)

Before and after eating/food preparation 25

After visiting the toilet 25

Others such as obviously dirty hands/ hands moist with sweat etc. 10
No. of participants aware of proper technique of rubbing hands 3

Not all participants responded to each response

Member’s perception toward benefits of hand washing

More than a half of participants who had children aged between 7-15 years in
the household, disclosed that their children were unaware of the benefits of hand
washing -because they noticed that their children failed to wash their hands:before
eating" or after visiting the toilet. However, they perceived that adults "in" their
household recognized the positive benefits of hand washing in preventing diarrheal
diseases and that adults washed their hands before eating and after visiting the toilet
(table 4.16).
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Hand washing promotion in the household
Caregivers believed that intensive hand washing promotion can increase the
awareness of benefits among children.” The -examples of the responses to an

educational approach to-their family members are shown in Table 4.16.

Table 4.16: Responses with regard to educational-approach to family member

Approaches Example of Responses
Practice “My childis 3 years old. | need to get her to wash her hands”
Face-to-Face Demonstration “My kids are stubborn; they need to be told. | think that if they have

been repeatedly educated and trained, they would probably wash

their hands more often”

Verbal Reminder “My sons ignore hand washing. | always have to tell them before

sitting down to eat”

Poster Reminder “I - would like to have a poster of hand washing and post it in the

kitchen to remind my sons about hand washing ”

Positive Reinforcement “| promised my kid a favorite toy if she would regularly wash her

hands before eating”

Not all participants responded to each response

Availability of hand washing facilities

Most of participants perceived that hand washing faeilities should include a sink,
running water, soap/detergent and a clean towel which should be convenient and in
adequate supply-for-each-household. They stated that hand washing supplies such.as
soap and a clean towel were always available in their households. The study found
that a majority of households had at least 2-3 hand washing stations. These hand

washing stations were located in the bathroom, kitchen and foyer (front door) of the
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house. Hand washing stations in the kitchen were identified as the most convenient
and most often used (table 4.14).

A caregiver aged 40 years explai e;‘ , “‘My family has 5 members and there are 3
in “incl ding two sinks in the bathroom

n. | always provide soap and a

els ugm- an@l thm@h and appropriate for my

ﬂMJ’JVIEJV]?WEHﬂ?
ammmmummmaﬂ



CHAPTER V

SUMMARY/, DISCUSSION
AND CONCLUSION

This chapter discussed study findings in relation to research questions,
conceptual framework:and-hypotheses. The discussion IS based on theories and
relevant hand washing  studies. A~ conclusion is drawn based on the findings.
Implication regarding the hand washing and education are described for a better hand

washing promotion. In addition, the limitations are provided for further study.
5.1 SUMMARY

Effect of intensive hand washing education on self- reported frequency at 7 day

and 90 day post-intervention

The intensive hand washing education improved self-reported frequency of
hand washing at 7 and 90 day-post intervention. Household members who received
the intensive hand washing washed their hands averaged 6 times/day and members
who did not get benefit of the education washed their hands averaged 4 times/day.
Similarly, the members who received the education reported that they washed their
hands more often than the baseline, which was 4 times/day before receiving education
and 6 times/day at 90 day post-intervention. Additionally, the study found that age and
gender influence self-reported frequency of hand washing. Females washed their
hands averaged 5 times/day while males washed hands 4 times/day. Household
members aged >16 years reported episodes of hand washing 5.02 times/day, while

children aged 7-15 years reported 3 times/day.
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Effect of intensive hand washing education on quality of hand washing at 7 day

and 90 day post-intervention

The intensive hand washing education improved measured quality of hand
washing practice at 7 _and 90 days-post -intervention. Household members who
received the intervention obtained an,average 6 score while the control obtained
3score. Likewise, the gquality score of hand washing between pre and 90 days-post
intervention was also improved from 3 to 6 score.

Also, hand washing procedure on four practices: the use of soap, the technique
of cleaning area of hands, the use of clean towel/paper for drying hands and duration,
were all improved. The participants.use of soap increased from 34 % to 88 %, use of
clean towel/paper for drying hands increased from 69% to 94%, and cleaning all areas
of the hands increased from 1 to 39%. Similarly, the duration of hand washing

practice was improved from 26 to 59 seconds for each episode.

Self-reported frequency and measured quality score of hand washing prior to

and during the 2009 influenza HIN1 pandemic

The 2009 influenza HIN1 pandemic had a minor effect on hand washing
behaviors on frequency among the study population. First, the analysis found that the
household members in the control group enrolled during the pandemic were more
likely to wash their hands more often than members enrolled before the pandemic.
They reported that they washed their hands 3.7 times/day before the pandemic and 4.3
times/day during the pandemic.

Second, the intensive hand washing education significantly improved hand
washing procedure in the intervention group between pre-90 day post-education.
Findings found that the practice of using soap, using-clean towel/paper for drying
hands and duration of washing hands > 20 seconds before and during the pandemic
were not different.

Third, a comparison of the techniques of cleaning areas of hands between the
intervention and control groups prior to the pandemic; the intervention group
completely cleaned areas of the hand about 18% while the control group did not
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complete this practice at all. During the pandemic, the intervention household
members had completely cleaned all areas of the hands more than the control
household members (80 % vs. 4 %). This data indicates that our intensive hand
washing education was more likely to influence the techniques of cleaning areas of
hands than the public education on HIN1 pandemic.

Lastly, the MOPH pandemic health education was likely to influence only the
technique of cleaning areas of hands. In the control group, findings indicated that the
practices of using soap, using clean towel/paper for drying hands between the 2
periods did not differ.”Also, percentage of participants who washed hands for > 20
seconds decreased from 71 to 47 percent. However, the percentage of participants who
completely cleaned all area of hands was significantly increased from 0 to 4 percent
during the pandemic.

In summary, this data indicated that the intensive hand washing education had
a significant influence on frequency, quality of hand washing and hand washing
procedure on four practices while the public HIN1 pandemic education campaign had
only a slight influence on frequency and hand-washing procedure on one practice,

which is the technique of cleaning areas of hands.

Effect of intensive hand washing education on knowledge, attitude and practice

between pre and 90 days post-intervention

The intensive hand washing education significantly increased knowledge of
influenza and improved self-reported hand washing practices in relation to preventing
respiratory infection. On the other hand, the intensive hand washing education did not
change attitude towards severity and influenza prevention.

Perception towards hand washing among caregivers: a qualitative method

The caregivers play a role in promoting good hand washing behavior
especially with children in their households. They are aware of the benefits of good
hand washing practices but only as it applies to preventing gastrointestinal tract
infections.
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5.2 DISCUSSION
Characteristic of households and household’s members

Household and individual characteristics are described as factors influencing
hand washing (Keith and Jackie, 2004). Findings.indicated that the household factors
including the number of members, hand washing stations and monthly household
income were not barriers to-hand washing. Individual age, gender, education and
underlying at least.one chronic health condition are described; however, age and
gender significantly influence hand washing.

The ratio 4:3" of the household members to hand washing stations
demonstrated that hand washing stations were adequate for the households. This
finding was supported by qualitative methods conducted simultaneously with this
study. We observed that a majority of hand washing stations with soap/detergent were
located in the bathroom, kitchen and foyer (front door) of the house. The hand
washing station in the kitchen was identified as the most convenient and most often
used.

Monthly household income for 42.4% of these households ranged 10,000-
20,000 baht/month and 40.2- % ranged 20,001-30,000 baht/month. The monthly
income is likely sufficient for providing soap/detergent and for living in the Bangkok.
The assumption was based on data from the Thai- household Socio-economic Survey
in 2007, which-stated that an average household in Thailand earned an income and
expenditure averaging 18,660 and 14,500 baht per month, respectively (Thailand
Ministry of Public Health, 2009D).

Our findings found that gender and age influenced hand washing behavior,
which is consistent with previous-hand washing surveys..Females are maore likely to
practice hand washing than males.. We found that females washed their hands an
average 5-times/day,. while males: washed their hands 4 times/day. The American
Society for Microbiology survey found. 90 % of females and 75% of males washed
their hands after using public restroom (American Society for Microbiology 2005). In
addition, women tend to practice hand washing procedures more correctly than males.

Australia observed that 31% of females and 27% of males used soap and rubbed it all
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over their hands after using the restroom (Buchtmann, 2002). New Zealand reported
that males washed hands an average 8 seconds while females washed hands 8.8
seconds (Garbutt et al., 2007). The different practice between males and females may
relate to awareness and responsible duties in the households. Women tend to be the
caregivers and responsible for administering.full-time care for ill children, meals,
school, clothes and housework in the household. These routine responsibilities raise
the awareness of the benefits of good hand washing-practices in association to illness
(Buchtmann, 2002).

Participants aged >16 years reported an average of 5 hand washing episodes, while
children aged 7-15 years reported 3 episodes/day. The explanation of the differences
is linked to the knowledge and belief of the benefits. Adults have greater awareness of
the consequence of acquiring influenza illness due to parental/caregiver role;
therefore, they tend to comply with good hand washing practices more than younger
adults and children do (Becker, 1974, Glanz et al., 2002). Buchtmann and team
discussed in their study that persons age 35 to 49 years old had the best hand washing
knowledge and better practice than other age groups. The result is linked to the fact
that this age group is more likely to have children at home and tend to practice a good
hygiene more than the persons who do not have children (Buchtmann, 2002).

On the other hand, frequent hand washing was not influenced by years of education
or chronic health conditions. As found, a majority of the household members received an
average of 11 years of schooling, which is equivalent to secondary level. This data
suggested that all participants learned the basics of personal hygiene including hand
washing, while in primary school based on the curriculum of health education for primary
school students. However, the role of knowledge in modifying hand washing behavior is
controversial as contrasted by Scott’s study and by the studies of Alvaren and Pittet. Scott
et al'summarized that knowledge is an important factor to change hand washing behavior
(Scott, Lawson, & Curtis, 2007) while Alvaren and Pittet concluded that hand washing
knowledge is unlikely to change the hand washing behavior (Alvaran et al., 1994; Pittet et
al., 2000).

Lastly, the finding also demonstrated that there was no difference of frequency in
hand washing between those with chronic health conditions and the otherwise healthy.
The result is consistent with a theory of determinants of health behavior, which states that



65

a pathway of individual intrinsic factors to manipulate a good health habit are knowledge,
attitude, perception, belief, self-efficacy, etc (Keith and Jackie, 2004). So far, there has
not been any conclusion about the effects underlying chronic health conditions have as a

factor that influences hand washing behavior.

Effect of intensive hand washing education.on self- reported frequency at 7 day

and 90 day post-intervention

The findings supported  the hypothesis  that the intensive hand washing
education improved the frequency of hand washing by 2 episodes/day. Household
members who.received the intensive hand washing education reported that they
washed their hands an average 6 episodes/day, while those participants who did not
receive the education reported that they washed their hands an average of 4
episodes/day. The improvement of an additional 2 episedes of washing hands was also
confirmed at 90 days post-intervention.

Success was facilitated by the strengths of the intensive hand washing
education, which combined several educational approaches to provide information and
to encourage good hand washing practices. Memorizing messages about “why to
wash,” “when to wash,” “how to wash,” and “how hand washing is linked to influenza
transmission” were repeatedly conveyed by study staff during the 3 home visits in the
first 7 days of a symptomatic infected child. This information helped create an
awareness of susceptibility of getting influenza and the benefits of hand washing in
preventing influenza transmission in the household (Rosentock, 1974). Additionally,
providing hand washing supplies to the household helped to minimize environmental
barrier and strengthened the intention to routinely wash the hands (Luby et al., 2008;
Thailand MOPH, 2007; Val et al.,-2000).

Furthermore, sustainable frequent hand washing presents special challenges
for educational -interventions as. found. in other hand washing studies (Larson-et al.,
1997; Thailand MOPH, 2007)..Larson.commented that frequent hand washing among
heath care workers was sustained only 2 months post-intervention. Likewise, Thailand
MOPH highlighted that hand washing with soap after using the toilet among students

declined 1.5 months post-intervention. Based on this finding, we introduced self-
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monitoring that has been proven to successfully modify unhealthy eating habits in
other studies (Boutelle et al., 1999; Levy et al., 2007) by asking participants to record
their episodes of hand washing. with soap every day for a 90-day period. The
incorporation of self-monitoring diary into the educational intervention offered the
household members an. opportunity to participate in the process of self-reminder.
Collectively, all these components may:have played a role in increasing the frequency
of hand washing among the study. participants.

However, the improvement was based exclusively on self-reporting. Similar
studies, where diariesswere used, showed a tendency for participants to over-report
(Hass et al., 2007; Manun et al., 1997; Morat et al., 2004).  However, due to limited
resources under the context of the ongoing project, it was not possible to include more

intensive observation methods.

Effect of intensive hand washing education on quality of hand washing at 7 day

and 90 day post-intervention

The intensive hand washing education. improved measured quality of hand
washing. The quality score.among household members who received intensive hand
washing was about 6 scores while household members who did not receive the hand
washing education was about 3 scores. The improvement of 3 scores was confirmed
by the assessment between pre and 90 day post intervention. In comparison to hand
washing techniques of pre and 90 days post-intervention, the percentage of
participants using soap, using clean towel/paper, and cleaning all areas of the hands
increased. Additionally, the duration of washing hands improved from 26 to 59
seconds.

The increased quality score and the improvement of hand washingprocedures
were as a result of the strengths of the education program, particularly demonstration
and individual training on hand washing procedure. Demonstration is acknowledged
as the most efficient approach to visualize hand washing procedure and individual
training provides an opportunity for the health educators to explain the reasoning,
offer immediate feedback and correction, as well as reinforcing the benefits of proper
hand washing procedure (Newby et al., 1996). However, the quality of hand washing
for this study might be considerably lower than the actual practices because the
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participants were aware of being observed (Pittet, 2000; Pittet et al., 1999). Still, this
finding is able to show the positive effect of educational intervention on the quality of

practice.

Self-reported frequency and hand washing procedure before and during the 2009

influenza pandemic

We hypothesized that the MOPH influenza pandemic education after the WHO
declared the 2009 influenza'pandemic on June 11, 2009 might influence hand washing
practices, especially the practice among control household members. We found that
the control househeld members enrolled-before the pandemic washed their hands on
average 3.7 times/day, whereas the control members enrolled during the pandemic
washed their hands about 4.3 times/day. The slight difference was caused by
publicized messages. of the MOPH, which focused on several other preventive
behaviors, while our intensive education focused only on hand washing with soap
(Centers for Disease Control-and Prevention US. CDC, 2009; Thailand Ministry of
Public Health, 2009f). Even though the analysis showed a statistical significant
difference of the techniques on cleaning areas of the hands in the control groups
enrolled in the different periods, we were unable to conclude whether the MOPH
influenza pandemic education had any influence on this technigue. We found 0 of 35
(0%) of the control household members enrolled before the pandemic completely
cleaned all areas of their hands, while we found 6/131 (4.3%) of the control household
members enrolled after the pandemic completely cleaned all areas of the hands. Based
on these small numbers, the ' MOPH influenza pandemic education may have helped
but not sufficiently to improve the technigue of cleaning all areas of the hands. The
intensive hand washing education was found to be useful in modifying the entire hand
washing procedure. The intensified information of our intensive education Created
awareness and encouraged good hand washing procedures that included 4 practices;
the use of soap, the use of clean towel/paper for drying hands, the techniques of
cleaning all areas of the hands and the duration of hand washing. While the MOPH
pandemic health education influenced only the technique of cleaning all areas of the

hands.
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In conclusion, intensive hand washing education shows a positive effect on
increasing the frequency, quality and the entire process of hand washing procedure
during the pandemic, while the. MOPH influenza pandemic education helped to

persuade the techniques of rubbing areas of the hands among the study participants.

Effect of intensive hand washing education on knowledge, attitude and practice

between pre and 90 days post-intervention

The intensive hand washing education program increased the mean scores of
knowledge and hand washing in relation to preventing respiratory infection. This
result was a consequence of the intensive-education that aimed to provide information
on the risks and consequences of influenza illness on households e.g. school and work

absenteeism, as well as income loss while caring for an ill child (Simmerman et al.,

2006). This finding is supported. by the theory of the Health Belief Model (Tone et al.,
2004), which describes individuals as being more likely to engage in good practices if
they understand the risk of getting the illness and believe in the benefits of preventive
practices. As a result, the household members were made aware of the risks and were
prepared to actively participate in this intensive hand washing education and follow
recommendations given by study staff.

In addition, the provision of soap was presented to meet the needs of the Thai
households (Thailand MOPH, 2007). The self-monitoring diary was given to
encourage active participation in maintaining good hand washing practice, which was
previously effective «in_changing other health-related behaviors e.g. eating and
exercise. These two'educational components likely contributed to sustainable hand
washing behavior-during the study-period.

However, we found no significant changes in attitudes towards severity and
influenza prevention..In contrast with-the Health Belief Model, which suggests that,
hand washing hehavior can be predicted from attitude (Tone et al., 2004). A positive
attitude gave support to improved compliance of hand hygiene among health care
workers that was presented in other studies (Aiello et al., 2009; Carmann et al., 2005).

One explanation would be that there was insufficient time allocated to this within the
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educational program. In theory, an educational program would require appropriate
strategy and duration of implementation of more than one year to achieve positive
attitude changes (Ajzen, 1991; Galnz et al., 2002; Strecher et al., 1986).

An in-depth interview-on perception towards-hand washing

Findings indicated that family caregivers responsible for administering full-
time care to influenza infected children are aware of the benefits of good hand
washing practices but.only.as it applies to preventing gastrointestinal tract infections.
This finding correlates with public health communications publicizing that diarrhea is
a major cause of deaths'in young children (World Health Organization, 2006). This
might have created more of an awareness and motivation for hand washing in diarrhea
prevention (Keren et al., 2002; Kretzer et al., 1998). The caregivers perceived that
lack of knowledge, being busy/in a hurry and lack of convenience were found to be
common barriers to hand washing, which are comparable to findings in prior studies
(Kretzer et al., 1998; Pittet, 2001; Sporat et al., 1994). They perceived that hand
washing facilities are always available in their households. Additionally, they
perceived that adults in their households believed in benefits of hand washing unlike
their children. Based on caregivers’ experiences in learning hygiene practices, they
perceived that effective educational approaches such as practice, face-to-face
demonstration, verbal reminder, poster aide and positive reinforcement were effective
in promoting hand washing to their family members. Furthermore, a combination of
these instructive methods and an enhanced. active participation in hand washing
promaotion at the individual level could aid in an increased awareness of the benefits
and promote frequent hand washing among children age 7-15. This finding was
consistent with studies that applied a combination approach in the programs and were
successful in promating hand hygiene. to reduce illness transmission in the home and
decrease absenteeism in school (Guinan et al., 2002; Sandora et al., 2005).
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5.3 CONCLUSIONS

A home-based intensive hand washing education that repeatedly conveys a
consistent message on hand washing and individual training on hand washing
procedure, together with-90 days of self-monitoring using a diary, improved hand
washing behaviors on knowledge, frequency, quality and to motivate individuals to
hand washing practices in relation to preventing respiratory infection. On the other
hand, the attitude towards severity and influenza prevention did not change. The
findings reaffirm that females and younger adults aged = 16 years were more likely to
wash their hands more often than the others were. Therefore, males and children less
than 15 years old should be given priority for hand washing promotion. In fact, the
program should be extended and aimed at modifying attitudes in relation to respiratory

infections and the severity of influenza.

Additionally, during the 2009 influenza (H1N1) pandemic, our intensive hand
washing education showed positive effects on increasing frequency and modifying
good hand washing procedure on 4 practices: the use of soap, duration, appropriate
method of drying hands and the techniques of rubbing areas of hands. However, the
sustainable behavior on those four practices needs to be evaluated in a long-term
follow up (>1 years) since this behavior might be caused by the response to the

current influenza pandemic.

5.4 IMPLICATIONS

A home based intensive hand washing education that utilizes visuals and hands
on demonstration needs to be regarded as an important tool to promote quality of hand
washing in preventing respiratory tract infections. This action can be achieved through
an intensive hand washing training program that includes all household members.
Furthermore, having caregivers promote hand washing behaviors in the households is
key to assisting the success of the community-based hand washing promotion.
However, caregivers should be motivated to practice in relation to preventing

respiratory infection. In addition, the advantages of hand washing practices can only
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be applicable if hand washing facilities, including adequate supplies for the
households are readily available. Lastly, the finding of this study points out that good
hand washing practices such as frequency, gquality and appropriate procedure may be
sustained if the promotion can introduce a component of active participation and
continually follow up the practice in the long.term...However, the cost of field home
visits and follow up might be expensive; thus, the program should be considered
combing with other health-related home visits.

5.5 LIMITATIONS AND RECOMMENDATIONS

This study had several limitations. First, we concluded that household factors
were not a barrier to hand washing behaviors based on the qualitative method. The
data regarding hand washing facilities and household income were not collected at the
beginning of the study causing insufficient sampling, which affected the statistical
power. For this reason, we decided to use the qualitative methods such as in-depth
interview and observation to describe the household factors. Second, the increased
frequency of hand washing was based exclusively on self-reporting and similar studies
have showed a tendency for participants to over report (Haas and Larson, 2007: Moret
et al., 2004). Additional evaluation methods such as a designated household member
to monitor hand washing behavior, measuring individual hand washing soap use and
spot checking of the hand washing facilities could reduce bias and increase accuracy
of the data. Third, the observed quality of hand washing practices of this study was
based on aninstrument that was developed for this study and has not been-externally
validated. The observation by researchers s-may have introduced bias from the
Hawthorne Effect that could affect the generalizability of our findings (Jones, 1992;
Parsons, 1978). The quality of hand washing “measurements needs further
investigation. Fourth, the association of frequent hand washing and influenza infection
rate can reaffirm the knowledge and practice and it needs further study/report. Finally,
the questionnaire on knowledge, attitude and practice of individuals was developed to
assess the effect of hand washing education using specific approaches that meet the

needs of Thai -households with an influenza-infected child and was conducted under
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the context of the on-going influenza study. Even though, the content validity was as

good, the internal consistency rellablllty coefficients (Cronbach’s Alpha) were only

€ y of the questionnaires. Therefore, the
S . / . The standardized questionnaires

rellablllty and item analysis is

satisfactory. This reflects on t

ﬂumwﬂmwmm
ammmmumwmaﬂ



REFERENCES

Aho, L. S., Simon, I., Bour, J. B., Morales-Gineste, L., Pothier, P., and Gouyon, J. B.
2000. Epidemiology of viral nosocomial infections in pediatrics.
Pathologie Biologie (Paris), 48(10): 885-892.

Aiello, A. E., Larson, E. L., and Levy, S. B. 2007. Consumer antibacterial soaps:

effective or just risky? Clinical Infectious Diseases, 45 Suppl 2: S137-147.
Aiello, A. E., Malinis, M., Knapp, J. K., and Mody, L. 2009. The influence of

knowledge; perceptions, and beliefs, on hand hygiene practices in nursing

homes. American Journal of Infection Control, 37(2): 164-167.

Ajzen, 1. 1991. The theory of planned behavior. In Organizational Behavior and

Human Decision Processes, 50: 179-211.

Alvaran M.S., Butz A., and Larson E.L. 1994. Opinion, knowledge and self-reported
practice related to infection control among nursing personnel in long-term care

settings. American Journal of Infection Control, 22: 367-370.

American Society for Microbiology. Women better at hand hygiene habits, hand down
[Online]. 2005. Available from:
http://www.asm.org/Media/index.asp?bid=38075 [2008, July 16].

Apisarnthanarak, A., Apisarnthanarak, P., Cheevakumjorn, B., and Mundy, L. M.
2009. Intervention with an infection control bundle to reduce transmission of
influenza-like illnesses in a Thai preschool. Infection Control and Hospital
Epidemiology, 30(9): 817-822.

Avorn, J., and Soumerai S.B. 1983. Improving drug-therapy decisions through
education; outreach. New England Journal of Medicine, 308: 1457-1463.

Barry, M., Vidhya G., Ann S., Maria A., Michael C., Troy-A., and others. 2002. Water
temperature as a factor in hand washing efficacy. Food Service Technology, 2:
139-149.

Bean, B., Sterner, B., Peterson,L.R., Gerding, D.N., and Balfour, H.H.Jr. 1982.
Survival of influenza viruses on environmental surfaces. The Journal of
Infectious Diseases, 146(1): 47-51.




74

Biran, A., Rabie, T., Schmidt, W., Juvekar, S., Hirve, S., and Curtis, V. 2008.
Comparing the performance of indicators of hand washing practices in rural
Indian households. Tropical Medicine & International Health, 13(2): 278-285.

Bissett, L. 2007. Skin care: an essential component of hand hygiene and infection
control. British Journal of Nursing, 16(16): 976-981.
Boutelle, K. N., Kirschenbaum, D. S., Baker, R. C., and Mitchell, M. E. 1999. How

can obese weight-controllers minimize weight gain during the high risk holiday

season? By self-monitoring very consistently. Health Psychology, 18(4):
364-368.
Bowen, A., Ma, H., Ou, J., Billhimer, W., Long; T., Mintz, E., and others. 2007. A

cluster-randomized controlled trial evaluating the effect of a handwashing-

promotion program in Chinese primary schools. American Journal of Tropical
Medicine and Hyqgiene, 76(6): 1166-1173.

Bridges, C. B., Kuehnert, M. J., and Hall, C. B. 2003. Transmission of influenza:
implications for control in health care settings. Clinical Infectious Diseases,
37(8):1094-1101.

Bryce, J., Boschi-Pinto, C.,'Shibuya, K., and Black, R. E. 2005. WHO estimates of the
causes of death in children. Lancet, 365(9465): 1147-1152.

Buchtmann, L. Hand washing understanding and behavior by Australian Consumers
[Online]. 2002. Available from:
http://www.foodsafety.asn.au/publication/articlesandsurvey/hand washing
survey. cfm [2010, March 8].

Carabin, H., Gyorkos, T. W., Soto, J. C., Joseph, L., Payment, P., and Collet, J. P.
1999. Effectiveness of a training program in reducing infections in toddlers

attending day care centers. Epidemiology, 10(3): 219-227.

Carmem, L.P., Klara, P.B., Riccardo, P., Sylvie, T., and Thomas, V. P. 2005. Attitude
and perceptions towards hand hygiene among healthcare waorkers caring for
critically ill neanates. Infection Control and Hospital Epidemiology, 26(3):
305-311.

Centers for Disease Control and Prevention US. CDC. CDC says "Take 3" Actions to
Fight The Flu [Online]. 2009. Available from:
http://www.cdc.gov/flu/protect/preventing.htm [2009, November 25].



http://www.cdc.gov/flu/protect/preventing.htm

75

Chen, Y. C., and Chiang, L. C. 2007. Effectiveness of hand washing teaching
programs for families of children in paediatric intensive care units.
Journal of Clinical Nursing, 16(6): 1173-1179.

Clague, B., Chamany, S., Burapat, C., Wannachaiwong, Y., Simmerman, J. M.,

Dowell, S. F., and others. 2006. A household survey to assess the burden of
influenza in rural Thailand. The Southeast Asian Journal of Tropical Medicine
and Public Health, 37(3): 488-493.

Cookson, B., Mathai, E., Allegranzi, B., Pessoa-Silva, C. L., Bagheri Nejad, S.,

Schneider, A., and others. 2009. Comparison of national and subnational
guidelines for hand hygiene. Journal of Hospital Infection, 72(3): 202-210.
Cowling, B. J., Chan, K. H., Fang, V.J.; €heng, C. K, Fung, R. O., Wai, W.,

and others. 2009. Facemasks and hand hygiene to prevent influenza

transmission in households: a cluster randomized trial. Annals of Internal
Medicine, 151(7): 437-446.

Curtis V., Jason, C., and Beth, S. The Handwashing Handbook: A guide for
Developing a Hygiene Promotion to Increase Handwashing with Soap
[Online]. 2000. Available from:
http://siteresources.worldbank.org/INTWSS/Publications/20389151/Handwash
ingHandbook.pdf [2009, July 20].

Eurico, A., Otavio, A.L., and Frederick, G. H. 2006. Respiratory Tract Viral
Infections. In Tropical Infectious Diseases: Principles, Pathogens, & Practice
(2" ed.), pp. 637-642. Philadelphia, U.S.A: Elsevier Churchill Livingstone.

Evelyn, S. A study conducted with regard to the different methods used for drying

hands [Online]. 2005. Available from: http://www.europeantissue.com/
[2009, July 16].

Garbutt, C., Simmons, G., Patrick, D., and Miller, T. 2007. The public hand hygiene
practices of New Zealanders: a national survey. The New Zealand Medical
Journal, 120(1265): U2810.

Geoffrey, R. N. and David, L.S. 2000. Comparing two groups: The t-test. In
Biostatistics: The bare essentials (2" ed.), pp. 62-66. London: B.C.Decker

Inc.


http://siteresources.worldbank.org/INTWSS/Publications/20389151/HandwashingHandbook.pdf
http://siteresources.worldbank.org/INTWSS/Publications/20389151/HandwashingHandbook.pdf

76

Glanz, K., Rimer, B.K., and Lewis, F.M. (Eds.) 2002. Models of individual health
behavior. In Glanz, K., Rimer, B.K., & Lewis FM (Eds.), Health behavior and
health education: theory, research and practice (3" ed.), pp. 41-159:

San Francisco: Jossey-Bass.

Grayson, M. L., Melvani, S., Druce, J., Barr; 1..G., Ballard, S. A., Johnson, P. D.,
and others. 2009. Efficacy of soap and water and alcohol-based hand-rub
preparations against live HLN1 influenza virus.on the hands of human
volunteers. Clinical Infectious Diseases, 48(3): 285-291.

Guinan, M., McGuckin, M.;and Ali, Y. 2002. The effect of a comprehensive
handwashing program on absenteeism in elementary schools.

American Journal of Infection Control, 30(4): 217-220.
Gwaltney, J. M., Jr., Moskalski, P. B., and Hendley, J. O. 1978. Hand-to-hand

transmission of rhinavirus colds. Annals of Internal Medicine, 88(4): 463-467.

Haas, J. P., and Larson, E. L. 2007. Measurement of compliance with hand hygiene.

Journal of Hospital Infection, 66(1): 6-14.
Janz, N.K., Champion,V.L, and Strecher,\V/.J. 2002.The Health Belief Model. In

Glanz, K., Rimer, B.K., & Lewis FM (Eds.), Health Behavior and Health
Education: Theory, Research and Practice (3" ed.), pp. 45-66: San Francisco:

Jossey-Bass.

Jefferson, T., Foxlee, R., Del Mar, C., Dooley, L., Ferroni, E., Hewak, B., and others.
2007. Interventions for the interruption or reduction of the spread of
respiratory viruses. Cochrane Database System Review (4): CD006207.

Jernigan, J. A., Lowry, B. S., Hayden, F. G., Kyger, S. A., Conway, B. P., Groschel,
D. H., and others. 1993. Adenovirus type 8 epidemic keratoconjunctivitis in an
eye clinic: risk factors and control. The Journal of Infectious Diseases, 167(6):
1307-1313.

Jones, S. 1992. Was there a Hawthorne effect? American Journal of Sociology,
98: 451-468.
Kampf, G., and Kramer, A. 2004. Epidemiologic background of ‘hand hygiene and

evaluation of the most important agents for scrubs and rubs.
Clinical Microbiology Reviews, 17(4): 863-893.




77

Kampf, G., and Kramer, A. 2005. Efficacy of hand hygiene agents at short application
times. American Journal of Infection Control, 33(7): 429-431.

Keith, R., and Shameem, F. European Tissue Symposium (ETS): A comparative study
of three different hand drying methods: paper towel, warm air dryer, jet air
dryer [Online]. 2008. Available from: hitp://www.europeantissue.com
[2010, Jan 6].

Keith, T., and Jackie, G.-2004. Determinants of Health. Actions. In Health Promotion,
pp. 75-106. New Delhi: SAGE Publication.

Keren, G., Barbara, KiR., and Frances, M.L. 2002. Health education and health

behavior, Models of individual health behavior. In Health behavior and health

education (3" ed.), pp. 1-144. United States: Jossey-Bass.

Kramer, A., Hubner, N., Below, H., Heidecke, C. D., and Assadian, O. 2008.
Improving adherence to surgical hand preparation. Journal of Hospital
Infection, 70 Suppl 1: 35-43.

Kretzer, E. K., and Larson, E. L. 1998. Behavioral interventions to improve infection

control practices. American Journal of Infection Control, 26(3): 245-253.
Lark, R. L., VanderHyde, K., Deeb, G. M., Dietrich, S., Massey, J. P., and
Chenoweth, C. 2001. An outbreak of coagulase-negative staphylococcal

surgical-site infections following aortic valve replacement._Infect Control
Hospital Epidemiology, 22(10): 618-623.
Larson, E., Aiello, A., Lee, L. V., Della-Latta, P., Gomez-Duarte, C., and Lin, S.

2003. Shart- and long-term effects of handwashing with antimicrobial or plain

soap in the.community. Journal of Community Health, 28(2): 139-150.

Larson, E., and Lusk; E. 2006. Evaluating handwashing technique. 1985.
The Journal of Advanced Nursing, 53(1): 46-50.
Larson, E. L., Aiello, A. E., and Cimiotti, J. P. 2004. Assessing nurses' hand hygiene

practices by direct observation or self-report. Journal of Nursing Measurement,
12(1): 77-85.
Larson, E. L., Bryan, J. L., Adler, L. M., and Blane, C. 1997. A multifaceted approach

to changing handwashing behavior. American Journal of Infection Control,
25(1): 3-10.




78

Larson, E. L., and Committee, A. G. 1995. APIC guidelines for handwashing and
hand antisepsis in health care settings. American Journal of Infection Control,
23(4): 251-269.

Larson, E. L., Wong-McLoughlin, J., and Ferng, Y. H. 2009. Preferences among

immigrant Hispanic women for written educational materials regarding upper

respiratory infections. Journal of Community Health, 34(3): 202-209.

Lee, Y. L., Cesario, T., L.ee, R., Nothvogel, S., Nassar, J., Farsad, N., and others.
1994. Colonization by Staphylococcus species resistant to methicillin or
quinolone on hands of medical personnel in a skilled-nursing facility.
American Journal of Infection Control, 22(6): 346-351.

Levy, R. L, Finch, E. A, Crowell, M. D; Falley, N. J, and Jeffery, R. W. 2007.

Behavioral intervention for the treatment of obesity: Strategies and

effectiveness data. The American Journal of Gastroenterology, 102(10):
2314-2321.

Lopez, Q. C, Freeman, P., and Neumark, Y. 2008. Hand washing Among School
Children in Bogota, Colombia. American Journal of Public Health, 99(1):
94-101.

Luby, S. P., Agboatwalla, M., Billhimer, W., and Hoekstra, R. M. 2007. Field trial of
a low cost method to evaluate hand cleanliness. Tropical Medicine &
International Health, 12(6): 765-771.

Luby, S. P., Agbhoatwalla, M., Feikin, D. R., Painter, J., Billhimer, W., Altaf, A., and
others. 2005. Effect of handwashing on child health: a randomised controlled
trial. Lancet; 366(9481): 225-233.

Luby, S. P., and Halder, A. K. 2008. Associations:among handwashing indicators,

wealth, and symptoms of childhood respiratory illness in urban Bangladesh.
Tropical Medicine & International Health, 13(6): 835-844.
Manun'Ebo, M., Cousens, S., Haggerty, P., Kalengaie, M., Ashworth, A., and

Kirkwood, B.1997. Measuring hygiene practices: a comparison of
questionnaires with direct observations in rural Zaire. Tropical Medicine &
International Health, 2(11): 1015-1021.

Monto, A. S. 1999. Interrupting the transmission of respiratory tract infections: theory

and practice. Clinical Infectious Diseases, 28(2): 200-204.




79

Moret, L., Tequi, B., and Lombrail, P. 2004. Should self-assessment methods be used
to measure compliance with handwashing recommendations? A study carried
out in a French university hospital. American Journal of Infection Control,
32(7): 384-390.

Newby, T.J., Stepich, D.A., Lehman, J.D., and Russell, J.D. 1996. Introduction to

Instructional Technology for Teaching and Learning. In Instructional

Technology for Technology and Learning, pp-48. New Jersey: Educational

Technology Publications.

Parsons, H. 1978. What caused the Hawthorne effect? A scientific detective story.
Administration in Social work, 10: 259 - 283.

Pittet, D. 2000. Improving complianee with hand hygiene in hospitals. Infect Control
Hospital Epidemiology, 21(6): 381-386.

Pittet, D. 2001a. Compliance with hand disinfection and its impact on hospital-

acquired infections. Journal of Hospital Infection, 48 Suppl A: S40-46.

Pittet, D. 2001b. Improving adherence to hand hygiene practice: a multidisciplinary
approach. Emerging of Infectious Diseases, 7(2): 234-240.
Pittet D, Hugonnet S, and Harbarth S. 2000. Effectiveness of a hospital-wide

programme to improve compliance with hand hygiene. Lancet: 1307-1312.
Pittet, D., Mourouga, P., and Perneger, T. V. 1999. Compliance with handwashing in
a teaching hospital. Infection Control Program. Annals of Internal Medicine,
130(2):.126-130.
Rabie, T., and Curtis, V. 2006. Handwashing and risk of respiratory infections: a

quantitative systematic review. Tropical Medicine & International Health,
11(3): 258-267.

Rosen, L., Zucker, D., Brody, D., Engelhard, D., and Manor, O. 2009. The effect of a
handwashing intervention on preschool educator beliefs, attitudes, knowledge
and self-efficacy. Health Education Research, 24(4): 686-698.

Rosentock, .M. 1974. Histarical Origins of the Health Belief Model. Health
Education Monographs, 2(4): 328-335.

Rotter, M.L. 1999. Hand washing and hand disinfection. In Mayhall CG (Ed.),
Hospital Epidemiology and Infection Control (2™ ed.), pp. 1339-1355.
Philadelphia: Lippincott Williams & Wilkins.




80

Sandora, T. J., Taveras, E. M., Shih, M. C., Resnick, E. A., Lee, G. M,
Ross-Degnan, D., and others. 2005. A randomized, controlled trial of a
multifaceted intervention including alcohol-based hand sanitizer and hand-
hygiene education to reduce illness transmission in the home. Pediatrics,
116(3): 587-594.

Sartor, C., Jacomo, V., Duvivier, C., Tissot-Dupont, H., Sambuc, R., and Drancourt,
M. 2000. Nosocomial Serratia marcescens infections associated with extrinsic
contamination.of a liguid nonmedicated soap. Infection Control and Hospital
Epidemiology,21(3): 196-199.

Scott, B. E., Lawson, D:'W,; and Curtis, V. 2007. Hard to handle: understanding
mothers' handwashing behaviour in Ghana. Health Policy Plan, 22(4):
216-224.

Simmerman, J. M.; Lertiendumrong, J., Dowell, S. F., Uyeki, T., Olsen, S. J.,
Chittaganpitch, M., and others. 2006. The cost of influenza in Thailand.
Vaccine, 24(20): 4417-4426.

Simmerman, J. M., Thawatsupha, P., Kingnate, D., Fukuda, K., Chaising, A., and

Dowell, S. F. 2004. Influenza in Thailand: a case study for middle income
countries. Vaccine, 23(2): 182-187.

Sproat, L. J., and Inglis, T. J. 1994. A multicentre survey of hand hygiene practice in
intensive care units. Journal of Hospital Infection, 26(2). 137-148.

StatSoft. 2010. Reliability and Item Analysis in STATISTICS Methods and
Applications [Online]. 2010. Available from:
http://wwwstatsoft.com/textbook/ [2010, Feb 2].

Stone, M., Ahmed, J.; and Evans, J. 2000. The continuing risk.of domestic hot water
scalds to the elderly. Burns, 26(4): 347-350.

Strecher, V. J., DeVellis, B. M., Becker, M. H., and M., I. 1986. The role of self-
efficacy in achieving health behavior change [Online]. 2007. Available from:
http://heb.sagepub.com/cgi/content/abstract/13/1/73 [2007, Nov 22].

Suntarattiwong, P., Simmerman M, Levy, J., Kaewchana, S., Sanasuttipun, W.,

Kamimoto, L., and others. 2009. An Early Report from a Randomized
Controlled Trial of Nonpharmaceutical Interventions to Reduce Household
Influenza Transmission; the Bangkok HITS Study. The 2009Symposium: XI


http://www.statsoft.com/textbook/
http://heb.sagepub.com/cgi/content/abstract/13/1/73

81

International Symposium on Respiratory Viral Infections [Online]. 2009.
Available from: http://www.themacraegroup.com/2009-symposia/xi-
international symposium-on respiratory-viral-infections/oral-abstracts/
[2010, Jan 6].

Tanner, J. 2008. Surgical hand antisepsis: the evidence. Journal of Perioperative
Practice, 18(8): 330-334, 339.

Taylor, L. 1978. An evaluation of hand washing techniques. Nursing Times,

12: 54-55.

Thailand Ministry of Public'Health. Hand washing campaign in primary schools
[Online].2007. Available from: http://beid.ddc.moph.go.th [2008, Apr 25].

Thailand Ministry of Public Health. 2009a. Household income and expenditures. In
Thailand'in figures 2009-2010, pp. 519. Nonthaburi, Thailand: Alpha Research
Co.,Ltd.

Thailand Ministry of Public Health. 2009b. Household income and expenditures. In
Thailand in figures 2009-2010, pp. 517-535. Nonthaburi, Thailand: Alpha
Research Co.,Ltd.

Thailand Ministry of Public'Health. 2009c. Influenza HIN1 2009 Surveillance
[Online]. 2009. Available from: http://www.epid.moph.go.th [2010, Jan 31].

Thailand Ministry of Public Health. 2009d. Population. In Thailand in figures
2009-2010, pp. 5. Nonthaburi, Thailand: Alpha Research Co.,Ltd.

Thailand Ministry of Public Health. 2009e. Population. In Thailand in figures
2009-2010, pp. 69. Nonthaburi, Thailand: Alpha Research Co.,Ltd.

Thailand Ministry.of Public Health. 2009f. Public. Health Advice No.1-8 Pandemic
H1IN1 2009 April to August [Online]. 2009. Available from:
http://www.mfa.go.th/web/2933.php?page=1 [2009, Nov 25].

Tones, B. K. 1979. Past achievement, future success In Sutherland, 1., (ed), In Health

Education: Perspectives and Choices. In. London: Allen&Unwin.
Tones, B. K. 1981. Affective education and health in Cowley, J., David, K., and
William, T. (eds), In Health education in school. In. London: Harper&Row.
Tones, K., and Green, J. (eds).2004. Health Promotion. London, Thousand Oaks,
New Delhi: SAGE Publications.



http://www.epid.moph.go.th/

82

WHO/UNICEF. Informal discussion on behavioral interventions for the next influenza
pandemic 12-14 December 2006, Bangkok [Online]. 2006. Available from:
http://www.unicef.org/spanish/avianflu/files’WHO UNICEF_API_Mtg_Bang
kok_Dec_06.pdf [2008, July 28].

World Health Organization. WHO global influenza preparedness plan (The role of

WHO and recommendations for national measures before and during
pandemics) [Online]. 2005. Available from:
http://www.whe.int/esr/resources/publications/influenza/WHO_CDS_CSR_Gl
P_2005_5.pdf [2008, July 28].

World Health Organization.WHO Guidelines on hand hygiene in health care
(advanced draft) [Online]. 2006. Available from:
http://www.who.int/patientsafety/information. centre/ghhad_download_link/en
/ [2006, July 20].

World Health Organization. 2006. Non-pharmaceutical interventions for pandemic

influenza, international measures. Emerging of Infectious Diseases, 12(1):
81-87.



http://www.unicef.org/spanish/avianflu/files/WHO_UNICEF_API_Mtg_Bangkok_Dec_06.pdf
http://www.unicef.org/spanish/avianflu/files/WHO_UNICEF_API_Mtg_Bangkok_Dec_06.pdf
http://www.who.int/patientsafety/information_centre/ghhad_download_link/en/
http://www.who.int/patientsafety/information_centre/ghhad_download_link/en/

ﬂuEJ’JVIEJVIﬁWEJ'Iﬂﬁ
QW’]Nﬂ’iMNW]’JVIEI'\ﬂH



84

APPENDIX |

INTRUMENTS

INTERVIEW: HOUSEHOLD MEMBERS CHARACTERISTICS

1. Date of birth: / / [day/month/year]

2. Age: I months or [ years
3. Sex [circle]: Male Female

4. What is the highest level of education you have completed? [circle one]

Primary school: i & B4 5% 6
Secondary school: 1y 2F F 4=5% 6
Vocational school: 1 4P #3496
University: 18 28 3 285688 7 V8 W9

[1Don’t know 71 Not applicable —too young to attend school

5. Have you been under the care of a health care provider or seen one for routine care anytime
over the last 12 months? [ Yes O No
a) If YES, please list any medical conditions that have been treated with or without
medication over the last 12 months. Check all that apply.
O Asthma (including reactive airway disease, >2 event)
1 Other chronic lung disease
O Abnormality of the upper airway
[ Heart and-circulatory disease (excluding hypertension)
O Kidney disease
[ Liver disease
O Neurologic/Neuromuscular disorder (including muscular dystrophy, cerebral palsy)
] Hemoglobinopathy (including thallasemia)
[0 Metabolic disease (including Diabetes)
O Premature birth (gestational age <37 weeks at birth for patients <2 yrs of age)
[ Developmental delay (e.g., Downs syndrome)
O Immunosuppressive condition
I Cancer diagnosed in the last 12 months
I Other
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HOUSEHOLDS CHARACTERISTICS
1. What is the average monthly income of your household?----added in Form B day
(] <5000 baht [J >5001-10000 L[]

;- 5000 ] > 15001-20000
2. How many sinks are i h vh family bers usually wash their hands?

SELF-REPORTED OF HAND W/ (CONTROL GROUP)

1. What is the avera i ’ r hands with soap and
water?

2. How long does it ) Was ' APpro ma : ¢ (seconds)

3. What is the ave f times in a day tha : ands with soap and water

AUt IneningIng
ARIAN TN INYAE
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SELF-MONITORING DIARY OF FREQUENCY OF HAND WASHING
(INTERVENTION GROUP)

Instruction: This form

DIARY
SELF REPORTED FREQUENCY OF HAND WASHING PEACTICE (for Intervention group)

£z self reporad form fiorall pamicipanes in SANDWASEING sroup oaly. Snady staff will collect this form ar day

21 apd 80

Kand washing duzinga day Weekd Week 3
D1 L DE-B0DY DI D11 | D13 D14 D15 | D14 D17 D1g D19 |D20f D21
1. How mary fimes did you wash vour bands with seap for af least
20 seconds at home
2. How mary times did youmash your band: with seap forat least
20 seconds a or schonl (outside home)
Hand washing dusinga day Week £ Week §
DAD23 DR4DIS0I602T D2EDII030 D34 | D33 D36 | D37 D3g D39 D40 | D<1] D42
1. How mary times didwonwnazh yvour hands gth seap for ar leas:
20 saconds at home
2 re3 did yom washyour hand: with seap forat lzast
2 vork or schood (owt=ide home)
Wesk 7 Wesk § Week 9
Hand washing dusing 2 day D=3 D—'I-D’.S[H‘D‘i’ib—‘w M?Dﬁlm]:‘] 36 |D5T [D38 D39 |D&0 D6l DE2 |DE3
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OBSERVATION OF HAND WASHING PROCEDURE

Instruction: The study staff will ask participant in the hand washing group to demonstrate
hand washing on day 1 (Pre-education) and 90 (Post-education). Participant in control

will be asked to demonstrate hand washing on day 7.

Hand washing

Househ Which parts of hand* | Duration | Method
old Use of | have been cleaned? | of Hand | used
soap? ) washing | to dry
Melrgber (second) | hands**
(HHm | (Y/N)

ID)

Which parts of hand*

illuminate “simulate
germ”

by UV light after hand
washing ? (/)

172(3/4/5(6|7

78ihuidn
(Index
case)

auzn 1D
(HHm 1)
auzn 1D
(HHm 2)
auzn 1D

(HHm 3)

amnn 1D
(HHm 4)
andn 1D
(HHm B)
amnzn 1D

(HHm 6)

*Parts of hand

1 =Palms 2 = Back of hands 3 = Fingers and fingers interlaced
4 = Backs of fingers 5 = Thumbs 6 = Finger tips

7 = Wrists

**Method used to dry hands: 1=Nothing 2 = Clothes

3 = Towel or paper etc.



KNOWLEDEG, ATTITUDE AND PRACTICE

Self-administered questionnaires

Instruction: To be completed by persons aged > 10 years and verbally asked for
[day/month/year]

children aged 7-9 years Date completed: /

Part I: Knowledge
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Please select the best answer by placing a v in the column answer for each the following questions.

Statement

Yes No

Don’t
know

1. Influenza infection "is caused by a change in the weather

2. 1 am more likely to catch.influenza when | am very near (1 meter
or less) to a person with influenza

3. The best way to reduce influenza transmission in my household is
to cover my mouth and nose when | sneeze or cough, to wash my
hands and to clean surfaces such as door knobs, books

4. Washing my hands several times each day helps protect my
family from infection

5. Washing my hands for 20 second or longer with soap and running
water can remove influenza virus from my hands

Part I1: Attitude

Please state your opinion about the statement. There are no rights or wrong answers to these

questions so please give your answer that best represents your opinion. Please select the best

answer by placing a v' in the column answer for each the following questions.

Strongly

In your opinion disagree

Disagree | Agree

Strongly
agree

1.Influenza can cause me to miss school or work

2. Influenza infection can cause young children
and elderly to be admitted to hospital

3. Influenza infection is serious enough that |
should take steps to prevent it

4. Taking vitamins, sleeping at least 8 hours each
night and getting daily exercise will help protect
me from getting the influenza

5.Hand washing is a good way to protect my
family from influenza infection




Part I11: Influenza infection and hand washing practice

Please state whether you do each of the following practices in the past year.
1= None of the time (none)

2= Little of the time (25% of the action)

3= Some of time (50 % of the action)

4= Most of the time (75 % of the action)

5= Always

Please select the best answer by placing a v* in the column answer for each the following
statements.

2 3 4
1 Little | Some | Most 5
None | of the of of the | Always
time time time

1. When | get influenza, | stay
home from school , work and
social gatherings to protect others
from catching my influenza

2. | cover my mouth and nose
with a tissue when | cough or

3. I wash my hands-after covering
my mouth and nose when | cough
or sneeze or blow my nose

4. I wash my hands after | touch
any object that I know has been
touched by a person in my
household who has a cough or
runny nose

5. 1 wash my hands with soap and
water
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IN-DEPTH INTERVEIW QUESTIONS

Perception of benefits of hand washing

1
2.
3.

Why is hand washing necessary? What are the benefits of hand washing ?

What diseases could be prevented by hand washing ?

How would you value hand washing in preventing disease transmission compare with
other preventive behaviors?

When do you wash your hands? What occasions? How often?

Perception on availability of hand washing facilities

1.

2
3.
4

What equipment or supplies are necessary for hand washing inyour household?

Do you think soap, water, paper or towel is enough for your members? Why?

Is it convenient and easy to walk to a hand washing station in your household? Why?
What is the most convenient area (hand washing station) where you and your household

members prefer to wash their hands? Why?

Member’s perception toward benefits and barrier to hand washing

1.
2.

Do you think that your household members perceive the benefits of hand washing ? Why?
What are the barriers that cause you and your household’s member not being able to wash

hands?

Effective approach to promote good hand washing practice in household

1
2.

How would you encourage your household’s member to wash their hands?

What approaches do you usually apply? Why? Are those effective-in promoting hand washing
in your households?

If you have learnt the proper hand washing  techniques, will you teach your household’s

member? How will you teach them? How will you monitor their practice?
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APPENDIX 11

HAND WASHING SURVEY

Background: There has been no data of hand washing behaviors on frequency and
hand washing practices among Thai households. This survey aimed to explore
frequency and procedure-of hand washing in order to develop home-based intensive

hand washing education.

Methods: The interview was carried out at Queen Sirikit National Institute of Child
Health (Children hespital) in May 2008. Participants aged 5 years and older living in
households of influenza-infected child. The 11-item questions obtained information
related to previous hand washing education, frequency, hand washing procedure
including the use of seap, duration, technigques of rubbing the area of hands and
obstacles as well as priority of occasions for hand washing . Regarding to occasions
for hand washing , participants were asked to weigh the priority of five occasions by

scoring one for the highest priority and five for the lowest priority.

Results:

Characteristics: A total of 32 household members were interviewed. Age of
participants ranged between 5-72 years (mean= 32 years). Majority of them completed
primary school (43.5 %), followed by secondary school (25%). Additionally, most of
participants were.not_educated about hand. washing techniques (75%).Among
participants who received hand washing education were taught.the hand washing
pracedure from school (16%).

Frequency of hand washing with soap: The reported frequency of hand washing with
soap.ranged between 1-15 times/day (mean= 3.34, SD=2.76).

Frequency of hand washing without soap: The reported frequency of hand washing
without soap ranged between 0-10 (mean= 3.50, SD=1.98).

The use of soap: Five of twenty-seven (84%) of participants did not use soap when
they wash their hands at home.

Duration: A half of participant (50%) washed hands less than 20 seconds.
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Friction: Two of thirty-two (6%) of participants rubbed all areas of hands. Area of
hands that were rubbed ranged from the most to the least were palms (100%),
followed by back of hands (66%), fingers and finger interlaced (44%), wrists (28%)
and finger tips (25%), back of fingers(22%) and thumbs (19%) respectively.
Obstacles: The barriers:to hand washing included i).being busy (37%), ii) forget (37),
iii) inconvenient (17%), and iv) unnecessary/unaware (10%).

Priority of occasions for-hand washing : The highest priority of occasions for hand
washing was before eating and handling food (Mean=1.63, SD=.87), followed by
after having been toilet (Mean=1.88 SD=.79), after handling animals (Mean= 3.63,
SD=1.18), after handling .coughing or sneezing (Mean=3.91, SD=.81) and after
handling public objects (Mean=3.97,SD=1.17) respectively.

Conclusion: The average frequency of hand washing with soap was found to be 3
episodes/day. Hand washing - procedure needs improvement. The procedure includes
the use of soap, duration, friction and the methods of drying hands were found < 50%
of the practices. Additionally, hand washing after handling coughing /sneezing was

rated as the last priority.

Suggestion: “Intensive hand washing education including demonstration and
individual training is necessary to promote appropriate hand washing procedure. The
education need to motivate the benefits of hand washing in relation to preventing
respiratory tract infection in addition to preventing gastrointestinal tract infections. A
hand washing education that can increase awareness and motivate hand washing
practice in preventing respiratory infection is needed.
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QUESTIONAIRES OF HAND WASHING SURVEY
1) Sex 1.Male 2.Female
2) Age(years)

3) Education: 1. Primary school™ 2, Secondary school
3. High School 4. VVocational school 5. Bachelor degree
6. Master degree 7. Professional degree 8. Others

Hand washing behavior
4) Have you ever been taught “how to wash your hands”?
1gves J2. Ng
If yes, who taught you?
1. Parents or care takers 2. School 3. Works
4, Hospital/ health care center etc. 5. Others (specify)
5) What is the average number of times in a day that you wash your hands

with soap?

6) What is the average number of times in a day that you wash your

hands without soap?

7) Do you use soap when you wash your hands at home? 1. Yes 2. No
8) How long does it take you to wash your hands with soap
approximately?

9) How long does it take you to wash your hands without soap
approximately?

10) What parts of hands that you usually rub when you wash your hands?

Interview

Yes (1) No (2)

13.1 Palms
13.2 Back of hands

13.3 Fingers interlaced
13.4 Back of fingers
13.5 Thumbs

13.6 Finger tips
13.7 Wrists
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11) When you do NOT wash your hands, please choose the single best

answer that explains why you do not wash

1. Inconv \‘ [/
- ,': husy & wash hands

ﬂUEJ’JVIEJ‘mWEﬂIﬂﬁ
ammmmummmw
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APPENDIX 111

ASSESSMENT OF HAND WASHING QUALITY

A tool to assess the quality of hand washing. was developed based on expert
consensus. Five experts concluded that hand washing procedure includes 4 practices;
the use of soap, the technique of rubbing areas of hand, duration and method of
drying. Moreover, hands divided into 7 parts; palms, back of hands, finger, and finger
interlaces, back of fingers, thumbs, fingertips (nail) and wrists.

Experts were asked to weight the importance of hand washing components.
The consensus was that each part of the hands was not of equal importance with
respect to acquiring respiratory infections. Subsequently, the experts ranked each part
of the hand from potentially the most contaminated to the least contaminated areas
(were mostly missed during the hand washing ) then assigned them a score.

A total score of quality is 8.5 scores. The use of soap was given 1 scores. A
total score of 5.5 was given if seven areas of hands were rubbed. The duration of
rubbing hands > 20 seconds'was given 1 score and the use of clean towel or paper was
also given 1 score.

The study staff asked the control household members to demonstrate their
hand washing. procedure on day 7 while asked the intervention household members to
demonstrate hand washing procedure three times on day 1(pre-education) and day 7
and day 90 (post-education).



Assessment of quality tool
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Hand washing procedure Scores
1. Technique of rubbing areas of hands
1.1 Palms 1
1.2 Back of hands 0.5
1.3 Fingers and Fingers interlaced 1
1.4 Back of fingers 0.5
1.5 Thumbs 1
1.6 Finger tips 1
1.7 Wrists 0.5
2. Use soap
2.1 no soap used 0.5
2.2 use any type of soap or detergent 1
3. Spend appropriate time in rubbing hands
3.1 Rub hands < 20 second 0.5
3.2 Rub hand > 20 second 1
4. Dry hands
4.1 Do not dry hands or dry hand with clothes 0.5
4.2 Dry hands with clean towel or paper or blower 1
Total score 8.5




Participants: All family members

APPENDIX IV

EDCUATIONAL PLANS

CONTROL GROUP
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Learning objectives: 1. Participants understand effect of the potential influenza

pandemic

2. Participants can apply the knowledge of healthy diet,
exercise and smoking cessation-in daily: life
Time: 25-30 minutes

Outcome Contents Teaching methods Materials | Measurements
1. Participants Impact of Provide information Pamphlet Self

will verbalize influenza pandemic | regarding impact of previous administered
understanding influenza pandemics and the questionnaires
of the potential burden of seasonal influenza

influenza transmission.

pandemic

2. Participants 1. Healthy diet 1. Share experience in health | Pamphlets | Diary

will be able to
explain and
discuss the
advantage of
healthy diet,
exercise and
smoking
cessations

2. Exercise:
Advantage of
exercise

3. Smoking
cessations:
disadvantage of
smoking,
advantage of
smoking cessation

problems in household

2. Discuss the appropriate
resolution in solving health
problems

3. Provide information
regarding to healthy diet,
exercise and smoking
cessations

4. Questions & Answers
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INTERVENTION GROUP
Participants: All family members
Learning objectives:

1. Participants frequently wash hands in reducing influenza transmission in
household contacts
2. Participants apply/adapt appropriate hand washing habits to prevent the
influenza and other disease transmission in households

Time: 25-30
Outcome Contents Teaching methods Materials | Measurements
1. Participants Diseases and Share experience in health | 1. Influenza | Self
will be able to germs that are problems resulting from Pamphlet administered
discuss the causes | carried by hands contaminated hands 2 Flip chart | questionnaires
and mechanism of
influenza
transmission
2. Participants 1. Impact of 1. Provide information Pamphlet Self
will verbalize influenza regarding impact of administered
understanding of | pandemic previous influenza questionnaires
the potential for 2. The pandemics and the burden
an influenza effectiveness of of seasonal influenza
pandemic and the | hand washing in | transmission.
potential role of reducing 2. Discuss the
hand washing in | respiratory effectiveness of hand
reducing infection washing in preventing
influenza influenza transmission in
transmission. household.
3. Participants Seven hand 1. Demonstrate hand 1.Poster of 1. Self
will be able to washing washing techniques hand administered
demonstrate techniques 2. Provide graduated clear | washing questionnaires
proper hand according to the liquid soap dispenser and | technigues 2. Observations
washing Thai MOPH soap for each household. 28 3. Diary
technique. 3. Questions & Answers Demonstrati

4. Demonstration by on kits

household members, if

incorrect, repeat the

teaching process.
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EDUCATIONAL MATERIALS
(CONTROL GROUP)
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EDUCATIONAL MATERIALS
(INTERVENTION GROUP)
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APPENDIX V
CONSENT FORMS

HOUSEHOLD INFLUENZA TRANSMISSION STUDY (HITS)
WRITTEN ADULT HOUSEHOLD MEMBER CONSENT
PERSON AGED >18 YEARS

The United States-Centers for Disease Control and Prevention is working with
Thailand’s Queen Sirikit National Institute of Child Health Children’s Hospital
(QSNICH) to study influenza or flu among family members. We want to know who
gets the flu, how it spreads, and what people can do to stop it. Your family member
was diagnosed with flu at the hospital. We would like you to also be part of our
research study called HITS.

We are studying how influenza is transmitted within households to find the
best ways to reduce the spread of influenza. To do this, we will compare three
different groups who will use_different ways to reduce transmission. The group you
would be in is chosen randomly. This would be like flipping a coin to see what group
you would be in. This way, you will have an equal chance of being in one of the three
groups. Only the study staff and you will know which group you are in.

If you are part of this research study, we will visit you 3 times over the next 7
days, once three weeks later and possibly as long as 6 months later. We will either
come to your home or you and your family can come to the hospital. During our visits
we will ask you questions, test you for flu, and teach you about some health choices.
At each visit, we will'rub the inside of your nose and the back of your throat with a
cotton swab to test for flu. The swabhing will feel ‘odd, but it will only take a few
seconds. It may be a little sore and there could be a little blood. We would also like to
take about 5cc of blood from you on two different days. It may hurt while we take the
blood. It may bruise afterward and the skin that is covered by a bandage may get red.
In between visits, we would like you to answer a few questions each-day for 7 days in
a diary. The first visit will take about 1 hour. Each later visit will take about 15-20

minutes.
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If the later tests show that your family member does not have the flu, we will
then stop visiting you and your participation in the study will end. If the other tests
also show that your family member has the flu, you can stay in the study. If you are
part of this study, your family will be put into one of three groups. Differences in
these groups will help us know how people get influenza and how we can help people
keep from getting influenza You are free to join the study or not. If you do not join,
your medical care will not change in the future. Also, during the study you can leave
at any time and it won’t change your future medical care.

All the information collected as part of this study is confidential. All of the
study information will be kept under-lock. To keep your identity secret, we will use a
code instead of your.name. No one but study staff can look at your information. Two
years after the study result are made public, all records will be destroyed.

If your family joins the study, we can give you money to help pay for your
time and any money your family-spends for being in this study. At the end of each
visit, the study nurse will give your family a partial payment that will add to as much
as 2000 Baht if all visits are completed.

There may be leftover sample after we complete all the planned tests. Instead
of throwing it away, we want to store any leftover samples and use it for future flu
testing. No genetic testing will ever be done of the samples. If you do not want us to
keep the leftover samples you can tell us and we will throw them away.

We do not expect any risks to you but there also are no real benefits to you in
being part of this study. You would help us learn how flu infects people and how we
may be able to stop it.

If you have any questions later about this study you can call the HITS study or
you may call the HITS study director Dr. Piyarat Suntarattiwong at 085-910-1840. If
you have questions about your rights as a study participant, please call Ms. Sasichol
Kumprau at Tel 02-644-8943.

If you.have questions about your rights or feel that you have been harmed in
this study, contact the CDC Human Research Protection Office by calling <<add
country code>> 1-800-584-8814 or emailing huma@cdc.gov and refer to the study
HITS (study ####).
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| have been informed of the study plan and my rights as a part of the study.

My questions have been answered. | have received a copy of the consent information.
| agree to be part of this study.
Check one:
L] 1 give consent for approximately 5cc (one teaspoon) of my blood to be taken and

stored at QSNICH-as outlined in this consent form.
[J 1 do NOT give consent for my blood to be taken and stored at QSNICH.
Check one:
L1 I give consent for my leftover specimens to be stored at QSNICH as outlined in

this consent form.
[J 1 do NOT give consent for my leftover specimens to be stored at QSNICH.

/ /
day / month / year

Household member’s printed name

Household member’s signature

Study staff obtaining consent
Witnessed hy:
Household ID:
Flesch-Kincaid 7.1
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HOUSEHOLD INFLUENZA TRANSMISSION STUDY (HITS)
WRITTEN CHILD HOUSEHOLD ASSENT TO BE IN RESEARCH STUDY
PERSON AGED 7-17 YEARS

The United States Centers for Disease Control and Prevention is working with
Thailand’s Queen Sirikit National Institute of Child-Health Children’s Hospital to
study influenza or flu. We want to know who gets the flu, how it spreads, and what
people can do to stop it..~At the hospital one of your family members was told they
have the flu and.so we want you to be part of our study, HITS.  Please ask questions if

you don’t understand.

We are studying how influenza is transmitted within households to find the
best ways to reduce the spread of influenza. To do this, we will compare three
different groups who will use different ways to reduce transmission. The group you
would be in is chosen randomly. This would. be like flipping a coin to see what group
you would be in. This way, you will have an equal chance of being in one of the three

groups. Only the study staff and you will know which group you are in.

If you are part of this study, we will see you 3 times over the next 7 days, once
three weeks later and possibly as long as 6 months later. We will either come to your
house or your family will come to the hospital. During our visits we will ask
questions, test-for flu, and teach you about some health choices. At each visit, we will
rub the inside of your nose and the back of your throat with-a cotton swab to test for
flu. It may feel odd and there may be a little bleeding from_rubbing. We would also
like to take about/5cc.of blood from you on two different days. It may hurt while we
take the blood. It may bruise afterward and the skin that is covered by a:bandage may
getred In between visits, we would like you to answer.a few questions for each of
the 7°days in a diary. The first visit will take about 1 hour. Each later visit will take
about 15-20 minutes.

If the later tests show that your family member does not have the flu, we will
then stop visiting you and your participation in the study will end. If the other tests
also show your family member has the flu, you may stay in the study. Everything you

tell us as part of the study remains private. We keep all the study information under
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lock. To keep your identity secret, we use a code instead of your name. No one but
study staff can look at your information. Two years after the study result are made
public, all records will be destroyed.

We will give your family money: if everyone joins the study. The money will
help pay for your time and-any money your family spends for being in this study. At
the end of each visit, the study nurse will give your family some money.

There may be leftover specimen after we do all of the testing. If there is any,
we would like to keep it-"We will only use the leftover to test for flu. No genetic
testing will ever-be done of the samples. If you do not want us to keep the leftover
samples you can tell'us and we will throw then away.

You are free to join or not join the study. If you do not join, your medical care
will not change. If you do join, you can:still leave the study at any time and your
medical care will not change. There is no benefit to you frem being part of this study.
We also do not expect you to get hurt from being part of this study. By joining the
study, you will help us learn how flu infects people and maybe how to stop it.

Your parents or guardian has said that it is okay for you to join this study, but

you do not have to join the study if you don’t want to.
If you have any questions about this study you.can call the HITS study or you may
call the HITS study director Dr. Piyarat Suntarattiwong at 085-910-1840. If you have
questions about your rights as a study participant, please call Ms. Sasichol Kumprau at
Tel 02-644-8943.

If you have questions about your rights or feel that you have been harmed in
this study, contact the CDC Human Research Protection Office by calling <<add
country code>> 1-800-584-8814 or emailing huma@cdc.gov_and refer to the study
HITS (study ####).
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| was told or read about the study. | asked questions and had my questions

answered. | want to be part of this study.

Check one:

L1 I give consent for approximately 5cc (one teaspoon) of my blood to be taken and
stored at QSNICH as outlined in this consent form.

[J 1do NOT give consent for my blood to be taken and stored at QSNICH.

Check one:

L1 I give consent for my-leftover specimens to be stored at QSNICH as outlined in
this consent.form.

L1 1do NOT give consent for my leftover specimens to be stored at QSNICH.

Print child’s name
/ /
Day/ month/ vyear

Child’s signature

For children 7-17 years old, parental consent must also be obtained.

Study staff obtaining consent
Witnessed by:
Household ID:
Flesch-Kincaid 6.7
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