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Effect on the Month Incidence Rate of Illness or 
Absence   The incidence rates per month of the 
control group for fever (0-26.1%), RI (0-27.6%) and 
GI (0-7.0%) shown two seasonal peaks, which were 
autumn (October) and spring (April) for fever, 
autumn (October) and spring (March) for RI, autumn 
(November) and summer (August) for GI (Figure 
2A-2C). Overall, the incidence rates of the 
intervention group decreased compared to the 
control group, especially for the seasonal peaks. The 
range of incidence rates in the intervention group 
per month were 0-17.0% (fever), 0-21.6% (RI), 
0-4.6% (GI), respectively. There was only one 
seasonal peak at the beginning of the study, and a 
decline of incidence rates could be seen.  

The incidence rates for SL of the intervention 
group (4.1%-9.5%) decreased compared to the 
control group (0.5%-11.9%), although the 
intervention group was higher than the control 
group at the beginning of the study (Figure 2D). A 
decline of incidence rates could be seen in the 
intervention group.  

Effect on the Frequency of Illness or Absence in 12 
Months   The frequency (occurring 0, 1, 2, 3 or 
more times) of fever, diarrhea, RI, GI, and SL were 
determined for each child (Table 4). The constitution 
ratios of 1, 2, 3 or more times for fever, diarrhea, RI 
and GI in intervention group are higher than control 
group. The constitution ratios of 1, 2 for SL in 
intervention group are higher than control group. 
There are statistically significant differences 
between the two groups. Interventions reduced the 
frequency of fever, diarrhea, RI, GI and SL.  
Preventive effect on the prevalence of illness or 
absence    The rates of fever, diarrhea, RI, GI, and 
SL per person year in control group were 1.41, 0.28, 
1.21, 0.29, and 0.59, in intervention group were 0.62, 
0.11, 0.59, 0.13, and 0.37, respectively (Table 5). 
Interventions reduced the rates of fever, diarrhea, RI, 
GI, and SL. There were statistically significant 
differences between two groups. The protection 
rates of multiple interventions on fever, diarrhea, RI 
and GI is more than 50%. The protection rate of 
multiple interventions on SL is almost 40%. 

 

Figure 2. Month incidence rates (95% CI) for fever, RI, GI, and SL. MIR, Month incidence rate; IG, 
Intervention group; CG, Control group. (A) Fever; (B) RI; (C) GI; (D) SL. The horizontal axis started in Oct 
2010 and lasted until Sep 2011. Jul and Aug was summer holiday. 
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the past few decades, most of the research has paid 
attention to the effects of hand hygiene on 
infectious diseases in hospitals, day care centers, and 
schools. A lot of researches has shown that hand 
hygiene, consisting of hand washing or disinfection, 
could reduce nosocomial infections in hospitals[12-13], 
reduce the acute respiratory and gastrointestinal 
illness and the sick leave rate in day care facilities, 
schools and workplaces[14-17], as well as help to 
reduce the amount of acute respiratory and 
gastrointestinal illnesses spread between family 
members[18-19]. Based on papers published from 
January 1960 through May 2007, a Meta-Analysis 
showed that improvements in hand hygiene resulted 
in reductions in gastrointestinal illness by 31% [(CI) 
19%, 42%] and reductions in respiratory illness by 
21% [(CI) 5%, 34%]. Hand hygiene is clearly effective 
against gastrointestinal and, to a lesser extent, 
respiratory infections[19]. Sandora et al[4] had taken a 
study placed over an 8-week period (March to May 
2006). A multifactorial intervention including hand 
sanitizer and surface disinfection reduced 
absenteeism caused by gastrointestinal illness in 
elementary school students. The absenteeism rate 
for respiratory illness was not reduced by this 
intervention which is different from our study. Our 
study showed that multiple interventions not only 
reduced gastrointestinal illness, but also reduced 
acute respiratory illness, the protection rate is 
55.79% [(CI) 36.99%, 74.59%] and 50.85% [(CI) 
45.86%, 55.84%], which illustrated that contaminat- 
ed surfaces may play an important role in infectious 
disease transmission, especially for children. 
Children spend most of their time indoors such as 
homes, day care centers, kindergartens and schools. 
Because children under 5 years old likely have not 
developed good hand hygiene habits, contaminated 
surfaces threaten their health more than adults. 
Poorly sanitized surfaces don’t only allow for the 
transference of infectious disease to one child but 
also between children and family members. Field 
and laboratory studies have repeatedly shown the 
importance of environmental disinfection as part of 
an integrated approach to infectious disease 
control[2]. And we think that multiple interventions 
are more effective than isolated intervention. 
Multiple interventions (hand hygiene and surface 
cleaning or disinfection) should be taken at homes, 
day care centers, kindergartens and schools.  

Our study may have several limitations. We did 
not adopt the use of individual randomized design. 
The symptoms of illnesses were diagnosed by the 

parents or guardians (based on the provided 
definitions) rather than a clinical diagnosis or 
microbiologic confirmation. Sick leave was due to 
any of the illnesses rather than just infectious 
diseases. Neither the participants nor the 
investigators were blinded. However, keeping these 
limitations in mind we attempted to reduce 
ascertainment bias, through the use of Daily Record 
Calendars for both the homes and kindergartens 
while maintaining close contact with the parents, or 
guardians, and teachers from both groups.  
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