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To evaluate the effectiveness of an intensive hand hygiene campaign on reducing absenteeism caused 

by to influenza-like illness (ILI), diarrhea, conjunctivitis, and laboratory-confirmed influenza, we conducted 

a randomized control trial in 60 elementary schools in Cairo, Egypt. Children in the intervention schools 

were required to wash hands twice daily, and health messages were provided through entertainment 

activities; Data were collected on student absenteeism and reasons for illness. School nurses collected 

nasal swabs from students with ILI, which were tested by using a qualitative diagnostic test for influenza 

A and B. Compared with results for the control group, in the intervention group, overall absences caused 

by ILI decreased (reduced 40%, p<0.0001), diarrhea (reduced 30%, p<0.0001), conjunctivitis (reduced 

67%, p<0.0001), and laboratory-confirmed influenza (reduced 50%, p<0.0001). An intensive hand 

hygiene campaign was effective in reducing absenteeism caused by these illnesses. 

Acute respiratory infections (ARIs) and diarrheal diseases cause substantial illness and 

death worldwide. Most of the estimated 5.5 million deaths associated with ARI and diarrhea 

occur in children from resource-limited countries. In these settings, where access to health 

services is often lacking, effective prevention methods are paramount. ARIs cause >4 million 
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deaths annually and account for >7% of global deaths (1). Many ARIs are caused by viruses, 

including influenza A and B. Influenza viruses circulate in Egypt all year, peaking in winter 

months (2). Although influenza is generally self-limiting, each year it causes 3–5 million cases of 

severe illness and up to 500,000 deaths worldwide (3). The greatest number of excess deaths 

occur in persons >65 years of age, yet influenza greatly affects schoolage children as well. In 

addition, schoolchildren play a key role in transmission of influenza during community 

epidemics (4). Slowing or preventing transmission of influenza viruses among children may 

diminish the explosive transmission pattern that often characterizes annual influenza epidemics 

(5). 

Diarrheal disease is the second leading cause of childhood illness and death and is 

responsible for ≈2 million deaths annually in children <5 years of age (6,7). Frequent and 

prolonged episodes of nonfatal diarrhea can lead to malnutrition, stunting of growth, and 

absenteeism in schoolage children (8,9). In Egypt, where child mortality rates have been reduced 

in recent years, diarrheal diseases still account for 13.9% of deaths in children <5 years of age. 

Much of the reduction in deaths caused by diarrheal diseases has resulted from better case 

management, including use of oral rehydration therapy and improved water and sanitation. 

Although deaths have decreased, the incidence of diarrheal diseases has remained relatively 

unchanged (10). 

Hand hygiene is a key intervention for reducing transmission of ARI and diarrhea in 

community settings. Hand hygiene, using antibacterial soap or alcohol-based sanitizers, has been 

reported to result in notable reductions in the incidence of diarrheal diseases (11). Hand hygiene 

has also been specifically recommended for prevention of diseases with pandemic potential, such 

as severe acute respiratory syndrome and for influenza A pandemic (H1N1) 2009 (12–14). The 

objectives of this study were to measure the effectiveness of an intensive hand hygiene 

intervention campaign in reducing the incidence of absenteeism caused by illness and the 

incidence of laboratory-confirmed influenza in schoolchildren in Egypt. 
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Methods 

Design 

We conducted a randomized controlled trial to assess the effectiveness of an intensive 

hand hygiene campaign in reducing the absenteeism of schoolchildren due to illness, student in-

class reported illness, and laboratory-confirmed influenza. The primary outcome measure was a 

determination of the rates of absenteeism caused by influenza-like illness (ILI) and laboratory-

confirmed influenza, in which absenteeism caused by diarrhea and conjunctivitis were 

considered secondary outcomes. The study was performed over a 12-week period, February 16–

May 12, 2008. 

School Settings 

Cairo Governorate was chosen because of the continuous availability of water in school 

settings. The socioeconomic characteristics of families sending children to government schools 

in Cairo are homogenous in terms of education, income, and home sanitation facilities (15). Most 

schools in Cairo have 1 large restroom with ≈10 sinks and an additional 8–10 sinks on the 

playground. No sinks are available in the classrooms. Average size of each classroom is ≈48 m2 

with 69 students (≈0.7 m2/student). Before the campaign, neither soap nor hand-drying material 

was available in the schools. Hand washing, if done at all, was only performed by rinsing hands 

in water. Hands were typically dried on clothing or air-dried. 

Sample Size 

The sample size was calculated with the intent to detect a 20% reduction in laboratory-

confirmed influenza in the intervention group, using a rate of 1.5% of laboratory-confirmed 

influenza per week in the control group and 70% participation. After doubling the sample to 

adjust for clustering, a total of 27 schools per group were adequate to detect this difference in 

laboratory-confirmed influenza with 80% power and 95% confidence. (The formula used to 

estimate the sample size is available at www.openepi.com/Menu/OpenEpiMenu.htm.) Sixty 

elementary schools (30 intervention and 30 control schools) were randomly selected from a 

numbered list of all 725 government elementary schools in Cairo by using a computer-generated 

random number table. All children at the intervention schools, regardless of grade, were included 

in the hand hygiene campaign activities, but absenteeism and illness data were only collected 

from children in the first 3 primary grades. 

Page 3 of 16 

http://www.openepi.com/Menu/OpenEpiMenu.htm


  

School Teams 

At each intervention school, a hand hygiene team composed of 3 teachers (social studies, 

arts, sports) and the school nurse was established. The hand hygiene team ensured that all 

predesigned activities for the hand hygiene campaign were implemented on a weekly basis 

(Table 1). The school nurses and teachers were trained to interview students, collect absenteeism 

data, interview parents, and complete data collection forms, and the nurses were trained to 

collect and process nasal swabs to test for influenza. At control schools, the nurses were 

supported by a single surveillance officer who was assigned to complete data collection forms. 

Although the methods for providing soap varied among the intervention schools, parents 

usually sent children to school with a small bag containing bar soap and a clean towel. If families 

could not afford soap and hand-drying material, the school administration provided them. 

Six independent social workers visited the schools weekly; each visited 10 schools per 

week (5 intervention and 5 control schools). During each visit, they observed hand hygiene 

activities, soap and drying material availability, and the process of students washing their hands 

during the school day; they also verified the accuracy of the illness data collected by teachers. 

Intervention Communication Campaign 

An intensive campaign to promote hand hygiene was launched in the intervention schools 

to raise the awareness of students, teachers, nurses, and parents regarding the importance of hand 

hygiene and to increase the proportion of students washing their hands. Hand hygiene teams 

required students in the first 3 primary grades to wash their hands at least twice during the school 

day for ≈45 seconds, followed by proper rinsing and drying with a clean cloth towel. 

Campaign materials were developed for 3 groups (students, teachers, parents). The 

teachers’ guidebook included a detailed description of the students’ activities and methods to 

encourage students to practice these activities. Posters were placed near sinks in the classrooms 

and on the playground. The primary message was to wash hands with soap and water upon 

arriving at school, before and after meals, after using the bathroom, and after coughing or 

sneezing. 

Grade-specific student booklets were developed; each included a set of 12 games and fun 

activities that promoted hand washing. At least 1 activity was used each week. A special song to 

promote hand hygiene was developed and played regularly at schools. Informational fliers were 
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distributed to parents to reinforce the messages delivered at the schools. Many schools were 

creative in motivating students to comply with washing hands, such as selecting a weekly hand 

hygiene champion, developing theater plays, and launching school contests for drawings and 

songs. 

Data Collection and Illness Definitions 

Data were collected for 12 weeks during February–May 2008. The regulations of the 

Ministry of Education require schools in Egypt to record absences each day in a school log book, 

classified as either absence caused by to an illness or a non-illness. The hand hygiene teams 

visited each classroom to verify the information collected by the school administration. They 

also telephoned parents of children absent due to illness on the first day of absence and 

interviewed them to complete an absenteeism data collection form that included specific 

symptoms of illness. Symptoms and signs of illness and detailed case definitions were the same 

as those used by Bowen et al. (16). 

A student episode of absence caused by illness was defined as a student who was absent 

for any number of consecutive or nonconsecutive days during 1 calendar week with symptoms 

affecting the same organ system. The incidence of absence due to illness was defined as the 

number of absences caused by illness per 100 student-weeks. Rates of absence caused by illness 

with specific symptoms or signs were calculated as the number of absences due to illness 

associated with specific symptoms per 100 student-weeks. The incidence of in-class illness was 

defined as the number of reported in-class episodes of illness among the first 3 primary grade 

students per 100 student weeks. 

Children who were absent from school because of ILI (defined as fever >38°C and either 

cough or sore throat) were approached by the school nurse, who either visited the child at home 

(if possible) or asked the child to visit the school clinic if they returned to school within 3 days of 

absence. In addition, students who became ill during the school day were referred by teachers to 

the school clinic nurse. The school nurse interviewed the students and completed the in-class 

illness data collection form that included the same symptoms and signs used on the absenteeism 

data collection tool. 
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Laboratory Methods 

Nurses collected a nasal swab from children who visited the school clinic with ILI. Nasal 

swabs were collected by inserting and rotating a sterile swab into the anterior nares; the 

specimen was then tested for influenza A and B viruses by using Quick Vue, a rapid, point-of-

care antigen detection test designed for use by nonlaboratory personnel (QuickVue; Quidel 

Corp., San Diego, CA, USA). This test was conducted only for students who had prior written 

approval of a parent. 

Ethics and Informed Consent 

The study protocol was reviewed and approved by the US Naval Medical Research Unit 

No. 3 (NAMRU3) Institutional Review Board (Protocol #NAMRU3.NAMRU3.2007–0007). A 

written letter describing the purpose of the study signed by the school principal of each school 

was distributed to the parents or guardians of all students in the first 3 primary grades. In 

addition, consent for obtaining a nasal swab from students reporting ILI was sought. Control 

schools received the same intervention program at the end of the study. 

Statistical Methods 

To adjust for the cluster design effect, we calculated the rates of absenteeism and illness 

separately for each school. This was performed by dividing the number of episodes of 

absenteeism or illness by the number of student weeks. The answer was then multiplied by 100 

to obtain rates per 100 student-weeks. Since the rates were not normally distributed, the medians 

of the mean rates for the intervention and control schools were compared by using the Wilcoxon 

rank-sum test; p values <0.05 were considered significant. 

Results 

During the 12-week observation period, 20,882 students (282,832 student-weeks of 

observation) were enrolled at the intervention schools in the first through third grades; 23,569 

students (250,584 student-weeks) were enrolled at the 30 control schools. All parents approved 

providing information about their children’s illnesses; however, 7,112 parents (16%) did not give 

permission for the collection of nasal swab specimens from their children, and the distribution 

was similar in both groups (p>0.05). No significant differences were found for the 2 groups in 
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median age (8 years), sex distribution (51% male), or the median number of students per school 

(635 [interquartile range 394–978]). 

One-week baseline data were collected for intervention and control schools 2 weeks 

before the hand hygiene intervention activities. This step was carried out to test data collection 

procedures and ensure the collection of good quality data. No significant difference was found 

between the intervention group and control group in the rate of absenteeism caused by ILI 

(relative risk 1.1, 95% confidence interval [CI] 0.9–1.4) or in the rate of confirmed influenza 

episodes (relative risk 0.8, 95% CI 0.5–1.5). 

During the 12-week observation period, 4,259 students received a diagnosis of ILI in the 

control and intervention schools (Figure 1). The rate for influenza testing of in-class students 

who reported ILI was similar in the control and intervention schools (74% and 77%, 

respectively; p>0.05). The proportion of students tested who were absent because of ILI was 

only 12% in the control schools, compared with 22% in the intervention group (p<0.01). The rate 

of laboratory-confirmed influenza was higher among in-class students who reported their illness 

in the control schools (35%) than the rate in the intervention schools (18%) (p<0.01). Students 

who were absent because ILI in the control schools showed a higher rate of laboratory-confirmed 

influenza (27%) than those in the intervention school (7%) (p<0.01). 

Incidence of absence (per 100 students) caused by ILI was lower in the intervention 

group than in the control group for weeks 1–4, 5–8, and 9–12. During the first 4-week period, the 

2 groups showed no differences in absence incidence caused by diarrhea and conjunctivitis, 

although the incidence of absence caused by these conditions was significantly lower in the 

intervention group for weeks 5–8 and weeks 9–12 (Figure 2). 

During the 12-week observation period, 4,259 students were diagnosed with ILI in the 

control and intervention schools (n = 2,552 and n = 1,707, respectively). In the control schools, 

881 cases (34.5%) of ILI were identified through in-class reported illness and 74.2% of these 

students (n = 654) were tested for influenza, of which 34.9% (n = 228) were positive. In contrast, 

790 cases (46.3%) of ILI in the intervention schools were identified through in-class reporting, 

and while a similar proportion were (or was) tested for influenza virus (77%) (n = 609), only 

18.4% (n = 112) were positive for influenza virus (p<0.01). In control schools, 65.5% (n = 

1,671) of students were absent caused by ILI, of which 11.6% (n = 194) were tested and 27.3% 
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(n = 141) were positive for influenza virus. In the intervention schools, ILI was responsible for 

53.7% (n = 917) of absenteeism. Of these 917 students, 199 (21.7%) were tested and only 6.5% 

(n = 13) were positive for influenza virus (p<0.01). The incidence of laboratory-confirmed 

influenza (A and B) per 1,000 students was significantly lower in the intervention group than in 

the control group over the 12 week observation period as well as during weeks 1–4 (p<0.01) 5–8 

(p<0.001), and 9–12 (p<0.001) (Figure 3). The incidence of influenza A in the intervention 

group was significantly lower during weeks 1–4 and 5–8, with no statistical difference in weeks 

9–12. The incidence of influenza B was significantly lower in the intervention group during 

weeks 5–8 and 9–12. 

The largest number of confirmed cases reported from any single school was from a 

control school where 66 cases were reported (7.24 cases/1,000 student-weeks). Overall, control 

schools were 1.6× (95% CI 1.1–2.2) more likely to report at least 1 confirmed case of influenza 

and 2.8× (95% CI 1.7–4.7) more likely to report multiple confirmed cases of influenza than 

intervention schools. 

The monitoring teams observed during their regular visits that ≈93% of the students in 

the intervention schools had soap and drying material available. All intervention schools (except 

2) had a rigorous system of ensuring that schoolchildren were washing their hands at least twice 

daily.  

Discussion 

Elementary schoolchildren are important vectors for spreading infectious diseases 

between themselves, their families, and their communities, especially in developing countries 

where public schools are extremely overcrowded. Aiello et al. noted that infectious agents that 

children contract in schools can result in infections in up to 50% of household members (17). 

Influenza transmission dynamics and potential methods for control are of particular 

interest in Egypt where avian influenza (H5N1) is endemic in poultry facilities, both commercial 

and backyard (18). Concern persists regarding the potential for recombination between seasonal 

influenza and subtype H5N1 strains with resultant rapid transmission of the recombinant strain, 

especially among high-density populations such as public school students and staff. In addition, 
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nonpharmaceutical interventions, especially hand hygiene to mitigate pandemic (H1N1) 2009 

disease spread, have been advocated by international organizations (19). 

This randomized controlled intervention trial replicates well-known findings that 

intensive hand hygiene campaigns are highly successful in reducing absenteeism caused by 

illness and absenteeism caused by to ILI and diarrheal diseases among schoolchildren (16,20–

22). This study also duplicates recent findings that incidence of in-class reported illness is not 

significantly decreased by promotion of hand hygiene (16). However, this study also 

demonstrates a decrease in laboratory-confirmed influenza as a result of an intensive hand 

hygiene campaign. 

The 21% reduction in absenteeism caused by illness in intervention schools in this study 

is lower than the 42% observed among schoolchildren in the People’s Republic of China (16) 

and in similar US studies (20,21). These differences might be caused by the nature of the 

interventions implemented: ensuring a continuous free supply of soap as in China (16), 

promoting the use of alcohol-free instant hand sanitizers (20), or equipping classrooms with 

dispensers containing alcohol as described by Guinan et al. (21). 

In this 12-week hand hygiene trial, absenteeism caused by ILI decreased 40% and 

laboratory confirmed influenza decreased 47% in intervention schools relative to control schools. 

These reductions are higher than the 21% and 16% reductions in respiratory illness reported in 2 

meta-analyses of hand hygiene interventions in community settings (22,23) and the elementary 

school based hand hygiene program in China (16). A recent study evaluating the effectiveness of 

hand hygiene and facemasks in preventing influenza transmission in households in Hong Kong 

showed reduction in influenza transmission, but the differences were not significant (24). 

Differences in study design (household-based versus school-based) or in intensity of the 

intervention may have contributed to the positive effects in our study. Also, the greater relative 

reductions of influenza in our study might be attributed to specific influenza transmission 

dynamics for Egypt or the season when the study was conducted. In addition, Egypt’s unique 

hand hygiene campaign required students to wash hands at least twice during the school day, 

which might have had a direct influence on reducing influenza. 

The incidence of absenteeism caused by diarrhea was 33% lower in schoolchildren in the 

intervention schools. This result is similar to a Cochrane Reviews report that hand washing 
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reduced the incidence of diarrheal episodes in children and adults by 30% (11). However, our 

study found a greater reduction in diarrhea than did a controlled trial conducted at a single 

elementary school (8), where the intervention only focused on providing alcohol-based hand 

sanitizers and wipes to disinfect classroom surfaces. Higher reduction rates of absenteeism 

caused by diarrhea (47%) were described in community settings that used soap for hand washing 

(25). 

Notably, the incidence of ILIs decreased more than did diarrheal disease (40% vs 33%) in 

this study. Previous studies have shown a greater reduction in diarrheal disease incidence, 

possibly because it is easier to adopt hand washing behaviors associated with diarrhea such as 

preparing/eating food, defecating, etc., relative to those associated with ILI such as washing 

hands after sneezing or coughing. Also of interest in this study was the marked (67%) decrease 

in absenteeism caused by conjunctivitis in intervention schools compared to results for control 

schools. 

There are several important limitations in this study. First, because study teams and 

schoolchildren and their parents were not blinded to the intervention, underreporting of illness as 

a cause for absenteeism in the intervention schools may have contributed to information bias. 

However, a rigorous system for identifying the reasons for illness based on a standardized list of 

symptoms as well as regular monitoring visits did not uncover any systematic errors. Differential 

interest of study teams may have contributed to the low rate of testing in students who were 

absent because of ILI in the control schools compared to the intervention schools (12% vs 22%); 

however, because nasal swabs were collected only from students who returned to school within 3 

days of illness onset, it is unlikely that samples tested reflected the most severe manifestation of 

illness. Absence incidence, defined as >1 day of absence in given week, may have been 

overestimated if a child were ill at the end of 1 week and at the beginning of the subsequent 

week; however, such overestimation is unlikely to have occurred differentially between the 

intervention and control schools.  

The relatively short duration of observation (12 weeks) may have also led to an 

overestimation of effect, as participants may have been more likely to adhere to new hand 

hygiene behavior over a shorter period. This study was not designed to measure sustainability of 

effect. In addition, the use of rapid tests for diagnosis of laboratory confirmed influenza with 
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known low sensitivity (60% in some studies) likely resulted in an underestimation of illness in 

each group; this would likely bias the effects towards the null. Finally, because of delays in 

scientific and official approvals, the campaign was not started until the end of the influenza 

season; a higher baseline prevalence of respiratory and diarrheal diseases during the trial period 

may have led to a stronger program effect on disease-specific absenteeism. 

This intensive hand hygiene intervention was effective in reducing transmission of 

influenza among schoolchildren and was feasible and acceptable. In spite of operational 

difficulties in schools, the Egyptian Ministry of Health recommended hand hygiene as a means 

of reducing transmission of pandemic (H1N1) 2009 and other infectious diseases on a 

countrywide basis by using mass media campaigns (television and radio programs) and focusing 

on schoolchildren. Sustaining intensive national hand hygiene programs is challenging because 

of the high costs of training, printing materials, and logistics involved. In addition, the lack of 

continuous availability of soap and water is a limiting factor in remote areas. Identifying 

strategies that provide national, long-term, cost-effective alternatives to promote hand hygiene is 

critical in preventing transmission of diarrheal diseases and emerging respiratory viruses of 

pandemic potential. 

Acknowledgments 

We thank Mohamed Ghamrawy for designing the campaign promotional material. We also acknowledge 

the support of Ministry of Education senior officials, school principals, teachers, and hand hygiene and monitoring 

teams for facilitating the work. 

This work was supported by the Centers of Diseases Prevention and Control, Work Unit no. 

6000.000.000.E0016. The study protocol was approved by the US Naval Medical Research Unit No. 3 Institutional 

Review Board (Protocol #NAMRU3.NAMRU3.2007-0007), and work is conducted in compliance with all Federal 

regulations governing the protection of human subjects. 

Dr. Talaat is a senior medical epidemiologist at the Global Disease Detection and Response Program, US 

Naval Medical Research Unit, No. 3, Cairo. Her research interests focus on epidemiology of respiratory infections, 

surveillance of communicable diseases, and hospital- and community-based interventions. 

References 

1. World Health Organization. The global burden of disease: 2004 update. Geneva: The Organization; 

2008. 

Page 11 of 16 



  

2. Kandeel A, El-Shoubary W, Patel K, Dueger E, Yaacoup A, Safwat A, et al. Sentinel surveillance for 

severe acute respiratory illness (SARI) in Egypt. Presented at: International Conference on 

Emerging Infectious Diseases; 2010 Jul 11–14; Atlanta, Georgia, USA. Abstract no. 99. 

 3. World Health Organization. Global alert and response (GAR). Update 47: studies of SARS virus 

survival, situation in China, May, 2003 [cited 2010 Aug 10]. http://www.who.int/csr/sars-

arhive/2003_05_05/en  

4. Heikkinen T. Influenza in children. Acta Paediatr. 2006;95:778–84. PubMed DOI: 

10.1080/08035250600612272 

5. Cauchemez S, Valleron AJ, Boëlle PY, Flahault A, Ferguson NM. Estimating the impact of school 

closure on influenza transmission from Sentinel data. Nature. 2008;452:750–4. PubMed DOI: 

10.1038/nature06732 

6. Fontaine O, Kosek M, Bhatnagar S, Boschi-Pinto C, Chan KY, Duggan C, et al. Setting research 

priorities to reduce global mortality from childhood diarrhoea by 2015. PLoS Med. 2009;6:e41. 

PubMed DOI: 10.1371/journal.pmed.1000041 

 7. World Health Organization. Treatment of diarrhoea: a manual for physicians and other senior health 

workers. 2005 [cited 2010 Aug 17]. http://whqlibdoc.who.int/publications/2005/9241593180.pdf   

8. Sandora TJ, Shih M, Goldmann D. Reducing absenteeism from gastrointestinal and respiratory illness 

in elementary school students: a randomized, controlled trial of an infection-control intervention. 

Pediatrics. 2008;121:e1555–62. PubMed DOI: 10.1542/peds.2007-2597 

9. Checkley W, Buckley G, Gilman RH, Assis AM, Guerrant RL, Morris SS, et al.; Childhood 

Malnutrition and Infection Network. Multi-country analysis of the effects of diarrhoea on 

childhood stunting. Int J Epidemiol. 2008;37:816–30. PubMed 

10. World Health Organization. World Health Statistics, 2009. Percentage distribution of causes of death 

in under-5 children, 2004 [cited 2010 Aug 17]. 

http://www.emro.who.int/cah/pdf/under5_deaths_egy_04.pdf  

11. Ejemot RI, Ehiri JE, Meremikwu MM, Critchley JA. Hand washing for preventing diarrhoea. 

Cochrane Database Syst Rev. 2008;1:CD004265.  

12. Lau JT, Tsui H, Lau M, Yang X. SARS transmission, risk factors, and prevention in Hong Kong. 

Emerg Infect Dis. 2004;10:587–92. PubMed 

Page 12 of 16 

http://www.who.int/csr/sars-arhive/2003_05_05/en
http://www.who.int/csr/sars-arhive/2003_05_05/en
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16801171&dopt=Abstract
http://dx.doi.org/10.1080/08035250600612272
http://dx.doi.org/10.1080/08035250600612272
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18401408&dopt=Abstract
http://dx.doi.org/10.1038/nature06732
http://dx.doi.org/10.1038/nature06732
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19278292&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19278292&dopt=Abstract
http://dx.doi.org/10.1371/journal.pmed.1000041
http://whqlibdoc.who.int/publications/2005/9241593180.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18519460&dopt=Abstract
http://dx.doi.org/10.1542/peds.2007-2597
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18567626&dopt=Abstract
http://www.emro.who.int/cah/pdf/under5_deaths_egy_04.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15200846&dopt=Abstract


  

13. Rothman RE, Irvin CB, Moran GJ, Sauer L, Bradshaw YS, Fry RB Jr, et al. Respiratory hygiene in 

the emergency department. Ann Emerg Med. 2006;48:570–82.  PubMed DOI: 

10.1016/j.annemergmed.2006.05.018 

14. Bell DM. Nonpharmaceutical interventions for pandemic influenza, national and community 

measures. Emerg Infect Dis. 2006;12:88–94. PubMed 

15. El-Zanaty F, Way A. Egypt demographic and health Survey 2005. Cairo: Ministry of Health and 

Population, National Population Council, El-Zanaty and Associates, and ORC Macro; 2006. 

16. Bowen A, Ma H, Ou J, Billhimer W, Long T, Mintz E, et al. A cluster-randomized controlled trial 

evaluating the effect of a handwashing promotion program in Chinese primary schools. Am J 

Trop Med Hyg. 2007;76:1166–73. PubMed 

17. Aieloo AE, Larson EL, Sedlak R. Personal health. Bringing good hygiene home. Am J Infect Control. 

2008;36:SI52–65.  

18. Kandeel A, Manoncourt S, el Kareem A, Mohamed Ahmed AN, El-Refaie S, Essmat H, et al. 

Zoonotic transmission of avian influenza virus (H5N1), Egypt, 2006–2009. Emerg Infect Dis. 

2010;16:1101–7. PubMed DOI: 10.3201/eid1607.091695 

19. Bell DM; World Health Organization Writing Group. Nonpharmaceutical interventions for pandemic 

influenza, national and community measures. Emerg Infect Dis. 2006;12:88–94. PubMed 

20. White CG, Shinder FS, Shinder AL, Dyer DL. Reduction of illness absenteeism in elementary schools 

using an alcohol-free instant hand sanitizer. J Sch Nurs. 2001;17:258–65. PubMed DOI: 

10.1177/10598405010170050501 

21. Guinan M, McGuicin M, Ali Y. The effect of a comprehensive handwashing program on absenteeism 

in elementary schools. Am J Infect Control. 2002;30:217–20. PubMed DOI: 

10.1067/mic.2002.120366 

22. Aleillo AE, Coulborn R, Perez V, Larson E. Effect of hand hygiene on infectious disease risk in the 

community setting: a meta-analysis. Am J Public Health. 2008;98:1372. PubMed DOI: 

10.2105/AJPH.2007.124610  

23. Rabie T, Curtis V. Handwashing and risk of respiratory infections: a quantitative systematic review. 

Trop Med Int Health. 2006;11:258–67. PubMed DOI: 10.1111/j.1365-3156.2006.01568.x 

24. Cowling BJ, Chan KH, Fang VJ, Cheng CKY, Fung ROP, Wai W, et al. Facemasks and hand hygiene 

to prevent influenza transmission in households: a randomized trial. Ann Intern Med. 

2009;151:437–46.  

Page 13 of 16 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17052558&dopt=Abstract
http://dx.doi.org/10.1016/j.annemergmed.2006.05.018
http://dx.doi.org/10.1016/j.annemergmed.2006.05.018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16494723&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17556631&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20587181&dopt=Abstract
http://dx.doi.org/10.3201/eid1607.091695
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16494723&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11885342&dopt=Abstract
http://dx.doi.org/10.1177/10598405010170050501
http://dx.doi.org/10.1177/10598405010170050501
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12032496&dopt=Abstract
http://dx.doi.org/10.1067/mic.2002.120366
http://dx.doi.org/10.1067/mic.2002.120366
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18556606&dopt=Abstract
http://dx.doi.org/10.2105/AJPH.2007.124610
http://dx.doi.org/10.2105/AJPH.2007.124610
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16553905&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-3156.2006.01568.x


  

25. Curtis V, Cairncross S. Effect of washing hands with soap on diarrhoea risk in the community: a 

systematic review. Lancet Infect Dis. 2003;3:275–81. PubMed DOI: 10.1016/S1473-

3099(03)00606-6 

Address for correspondence: Maha Talaat, Commanding Officer, US Naval Medical Research Unit No.3, PSC 

452, Box 5000 FPO AE 09835-0007, USA; email: maha.talaat.ctr.eg@med.navy.mil  

 
 
 
Table 1. Hand hygiene campaign activities in intervention schools, Cairo, Egypt, February 16–May 12, 2008 

Exercises, by week School-based activities Specific school initiatives 
1. Game to explain germ theory Obligatory hand washing twice daily for 

students under supervision 
Hand-washing champion of the week 

2. How to wash hands Soap made available Theater play 
3. Puzzle on hand washing Morning broadcast Best article contest on hand hygiene 
4. Drawing portrait of person covering 
nose and mouth  

Hand-washing songs Best speech contest on hand hygiene 

5. Drawing with soap bars Parents’ school meeting Best drawing contest on hand hygiene 
6. Soap bubbles game Students-parents information transfer Best singer contest 
7. When to wash hands (open discussion) Morning aerobics using hand-washing 

songs 
Best school contest 

8. How to escape from the germs (game)  Formulation of hand-washing committee 
9. Germs transmission (game)  School trip to a soap plant 
10. Where do germs live? (experiment)  School trip to a water purification plant 
11. How sneezing contaminates hands (game)   
12. Germs characters (game)   

 

 
Table 2. Incidence of absences caused by illness and reasons for absence in control and intervention schools, Cairo, Egypt, February 
16–May 12, 2008* 
Absence caused by 
illness 

Control, n = 282,832 student-weeks Intervention, n = 250,584 student-weeks Reduction, 
% p value No. episodes Median (IQR) No. episodes Median (IQR) 

Overall illness 19,094 7.2 (3.3–9.5) 13,247 5.7 (3.4–7.6) 21 <0.0001 
ILI 1,671 0.5 (0.3–1.1) 917 0.3 (0.1–0.7) 40 <0.0001 
Diarrhea 1,316 0.3 (0.1–0.6) 639 0.2 (0.0–0.5) 33 <0.0001 
Conjunctivitis 1,214 0.3 (0.1–0.6) 530 0.1 (0.0–0.4) 67 <0.0001 
*IQR, interquartile range; ILI, influenza-like illness. 
 

Page 14 of 16 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12726975&dopt=Abstract
http://dx.doi.org/10.1016/S1473-3099(03)00606-6
http://dx.doi.org/10.1016/S1473-3099(03)00606-6
mailto:maha.talaat.ctr.eg@med.navy.mil


  

 

Figure 1. Diagram of results of influenza testing for students with influenza-like illness in intervention and 

control schools, Cairo, Egypt, February–May 2008. Testing was done with QuickVue Rapid Antigen Test 

(Quidel Corp., San Diego, CA, USA). 

 

Figure 2. Episodes of absence because of influenza-like illness, diarrhea, and conjunctivitis in the 

intervention and control schools, by weeks, Cairo, Egypt, February–May 2008. Error bars indicate SEM. 

Page 15 of 16 



  

Page 16 of 16 

 

Figure 3. Episodes of laboratory-confirmed influenza A and B in the intervention and control schools, by 

weeks, Cairo, Egypt, February–May 2008. Error bars indicate SEM. 

  


