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SUMMARY 
Objectives: To describe the epidemiology and public 
health response to H1N1 outbreak and make 
recommendations to prevent future outbreaks. 
Design: A descriptive study of an outbreak 
investigation. 
Setting: A secondary school in Asante Akim South 
District. 
Methods: Influenza A H1N1 2009  infection  was 
laboratory-confirmed by Polymerase Chain Reaction 
(PCR) in clinically ill students after collecting throat 
swabs. Sixty students of the school had presented with 
fever, cough, headache and sore throat. The students’ 
dormitories were also inspected to assess degree of 
ventilation and general level of cleanliness in the 
rooms. 
Results: The outbreak followed a propagated transmis-
sion lasting 10 days with two peaks on 22nd and 24th 
June, 2010.The clinical attack rate was 9.9%. 
Secondary attack rates at the highly congested female 
dormitory were 28%, 31.3% and 17.8% for Rooms 1, 2 
and 3 respectively. The generation time for the Influen-
za H1N1 a 2009 outbreak in the school was about two 
days. 
Conclusion: A mild form of Influenza A H1N1 2009 
was confirmed in a secondary school affecting mainly 
those in the boarding house. Cases identified were 
treated, but post-exposure prophylaxis with oseltamivir 
administered to the remaining school population 
actually halted the outbreak, after social distancing 
interventions had not succeeded.  
 
Keywords: prophylaxis, Influenza A H1N1 2009, 
oseltamivir, outbreak, respiratory illness 
 
INTRODUCTION 
Before the introduction of vaccines against the 
Influenza A H1N1 2009 infection, early control 
measures included both pharmaceutical and non-
pharmaceutical interventions (e.g. school closures, 
isolation, and quarantine), depending on the specific 
outbreak setting and available resources.  

Different countries have had many outbreaks within 
schools1,4 since April 2009. In some countries2,4 closing 
affected schools and offering antiviral prophylaxis with 
oseltamivir were the initial policies.  
 
Other countries decided to close schools when there 
was a marked increase in hospitalization or when 
school operations were affected by absenteeism3. 
Social distancing interventions such as school closure 
were among the initial means to control the epidemic 
spread of a novel influenza virus.5,6 The risk of disease 
transmission may be further reduced by antiviral 
prophylactic treatments such as oseltamivir.7 
 
However, limited evidence was available concerning 
the effectiveness of these measures during a real 
outbreak8, 9, particularly in Ghana. The use of H1N1 
vaccines in Ghana was limited and was targeted at 
health workers, persons at risk of severe disease and 
security personnel. Pandermix was the vaccine used in 
Ghana in 2010 during the mass vaccination against 
Influenza A H1N1 2009 virus infection. 
 
Pandemic Influenza A H1N1 2009 was first recorded 
in Ghana in October, 2009 and the initial cases were 
mainly among persons with a recent history of travel 
outside the country. However in 2010, there were 
reports of several cases throughout the country. In the 
Ashanti Region, there were reported cases of acute 
febrile respiratory illnesses in primary schools 
particularly in the capital city, Kumasi and some other 
communities outside the capital.10 
 
 A secondary school in Ashanti Region experienced 
several cases of acute febrile respiratory illness among 
students within a few days The Medical Assistant of a 
local Health Centre informed the District Health 
Directorate on 22nd June, 2010 about suspected cases of 
Pandemic Influenza A H1N1 2009 virus infection at a 
local secondary school with fifteen students presenting 
with cough, fever, headache, general body pains and 
sore throat following their report to the health facility.  
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The Regional Health Directorate was also informed 
about the reported cases of acute febrile respiratory 
illness in the secondary school and a team was 
constituted to investigate the outbreak. The objectives 
of the study were to describe the epidemiology and 
public health response to this outbreakand make 
recommendations to prevent future outbreaks. 
 
METHODS 
Setting 
 Asante Akim South District is one of 27 districts in 
Ashanti Region of Ghana.. It has 6 sub districts and a 
total population of 133,502 (projection from March 
2000 census) with 16 health facilities. There are two 
second cycle schools in the affected sub-district, one of 
which reported the outbreak. The total student 
population in the secondary school was 608 out of 
which 65.6% (399) were boarding students. Males 
constituted 54.4% (331) of the total student population. 
The school had a tutorial staff of 28 teachers. There 
were two main dormitories in the school, the boys’ and 
girls’ dormitories that had further been sub divided into 
three Houses of residence each.  
 
Definitions 
The following case definitions were used for the 
investigation. A suspected case of pandemic Influenza 
A H1N1 2009 virus infection was a person (student or 
worker of the local secondary school) who after 1st 
June, 2010 developed acute febrile respiratory illness 
(fever, and one of the following: cough, sore throat, 
shortness of breath, difficulty in breathing or chest 
pains) with onset within 7 days of close contact with a 
person who is a probable or confirmed case of the new 
Influenza A H1N1 2009 virus infection. A confirmed 
case was an individual with laboratory confirmed 
pandemic Influenza A H1N1 2009 virus infection by 
Real-‐time RT-‐PCR. 
 
Laboratory Testing 
Throat swabs were taken from three suspected cases at 
the time the outbreak was detected. These throat swabs 
were collected into a Viral Transport Medium (VTM) 
on the 22nd June 2010. The specimens were kept in an 
ice box (2-8°C) with bio-safety precaution and 
transported to the National Public Health Laboratory in 
Accra within 24 hours after collection. Laboratory 
testing of the respiratory samples by PCR was carried 
out by the National Influenza Center at the Noguchi 
Memorial Institute for Medical Research, University of 
Ghana, Legon. 
 
Screening of Students 
Using the case definition, thorough screening of the 
students was carried out at a makeshift clinic 
established in the school. 

Initial cases, mainly females, presented with cough, 
headache, fever, general malaise and sore throat. 
Subsequently   additional cases were identified from 
both the girls and boys dormitories. 
 
Records Review 
The consulting room register at the local health facility 
and the District Hospital were reviewed, where no 
missed cases were detected. The housemasters’ exeat 
(permission) records in the school were also reviewed 
and there was evidence of several students seeking 
permission to go home on health grounds though there 
were no central records to collate all exeats given to 
students over the period. 
 
Inspection of Dormitories 
The dormitories were inspected by the team to assess 
degree of ventilation and general level of cleanliness in 
the rooms. 
 
Ethical clearance  
The Regional Health Directorate of the Ghana Health 
Service approved the study. Informed consent was 
obtained from the teachers, students and Board 
members of the Parents Teachers Association. 
 
RESULTS  
In total, there were 60 symptomatic cases with acute 
Influenza-like Illness. Influenza A H1N1 2009 virus 
infection was laboratory-confirmed by PCR with 
primers specific for Influenza A H1N1 2009 virus 
infection in all of the three samples collected from the 
clinically ill cases. Figure 1 shows the clinical 
presentation of the cases. 
 

 
Figure 1 Symptoms & Signs of Influenza A H1N1 
2009 outbreak, Ashanti Region 2010 
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Characteristics of the Cases 
The mean age of the students meeting the case 
definition was 17.8 years (95% CI 17.5-18.1), with a 
range of 16 to 20 years, while the mean weight of the 
students was 53.5kg (95% CI 51.4- 55.7). Females 
(91.7%) were more infected than males during the 
outbreak.The epidemic curve of the outbreak showed a 
propagated transmission (direct contact) with two 
peaks on 22nd and 24th June, 2010. 
 
The outbreak lasted for about 10 days from 16th to 26th 
June, 2010, with symptoms of the index case appearing 
on 16th June, 2010. Interventions were initiated on 22nd 
June and mass post-exposure prophylaxis administered 
on 25th June, 2011. No other cases were recorded after 
26th June, 2011. The generation time of the outbreak 
was estimated to be the period between the two peaks 
which was about two days (Figure 2). 
 
Attack rates 
All categories of the school population and houses of 
residence were affected by the outbreak but in different 
proportions. Taking the entire school population 
(students and staff), there was a clinical attack rate of 
9.4% (60/636). However, given that the living 
circumstances of the students were significantly 
distinct from those of members of staff, the student 
population was considered as the affected cohort. 
Among the students, the clinical attack rate was 9.9% 
(60/608). The secondary attack rates at the female 
dormitory were 28%, 31.3% and 17.8% for Rooms 1, 2 
and 3 respectively. Room 2 with the highest attack rate 
housed the index case.  
 
Inspection of Dormitories 
The female dormitories on inspection were found to be 
overcrowded with closely packed beds. These beds 
were triple-decker and were spaced less than one metre 
apart. The rooms were sparsely provided with ceiling 
fans and most of the windows were closed. 
 
Public Health Response  
Social distancing 
Thirty-seven students were initially identified as 
clinically ill cases and were segregated into 3 groups, 
the ill, moderately ill and those with mild symptoms. 
These symptomatic students were put in an isolated 
dormitory to prevent cross infection to the other 
students at risk. These symptomatic students, all 
females however did not follow the social distancing 
guidelines developed by the health team and ended up 
mixing with the non-symptomatic students during 
sleeping hours.  

 
Figure 2 Distribution of cases of Influenza A N1H1 
2009 outbreak in Ashanti Region in 2010 
 
Antiviral treatment and prophylaxis 
Seven cases that were initially ill were treated with 
osteltamivir and paracetamol on the 22nd June, 2011 
while awaiting results of the throat swab collected. The 
other symptomatic students were later treated with 
oseltamivir after confirmation of Influenza A H1N1 
2009 was received from the National Influenza 
laboratory, on 25th June, 2011 and prophylaxis given to 
their close contacts.  
 
Following the identification of additional cases on 26th 
June, 2011, the team extended antiviral prophylaxis 
beyond the initial group of close contacts to all staff 
and students in the school. The ill students with 
pandemic Influenza A H1N1 2009 virus infection were 
treated with oseltamivir 75 mg twice daily for five days 
while the remaining students were offered post-
exposure prophylaxis of oseltamivir 75 mg once daily 
for 7 days.  
 
Information to parents and district local authorities  
Parents and the District Assembly were informed about 
the confirmed case of Influenza A H1N1 2009 virus 
infection in the school and that unnecessary visits were 
discouraged.  Information was also communicated to 
parents to keep day students at home if they reported 
ill.  
 
Clinic at school 
An assessment and collection point was established at 
the school to offer assessment and treatment to students 
and staff members.  
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School closure 
Because immediate school closure was not an option, 
the following control measures were implemented 
particularly for boarding students:  active case finding, 
treatment of infected students, and post-exposure 
prophylaxis for the rest of the school.  Midterm break 
for the school was postponed from the 30th June, 2010 
to the 5th July, 2010 for all students to complete the 
osteltamivir prophylaxis and also to allow the 
incubation period to pass without any new infection 
being identified. 
 
Health Education 
The teaching staff, students and community were 
sensitized on the mode of transmission, cardinal 
clinical features of H1N1 and preventive measures. 
 
Continuous Surveillance 
No additional cases were recorded since 26th June, 
2010. The students returned from their mid terms on 
the 9th July, 2010 and no other new cases were reported 
extending into two incubation periods. 
 
DISCUSSION 
This was the first major report of outbreak of pandemic 
(H1N1) 2009 in a residential school setting in the 
Ashanti Region. The index case had contact with a 
suspected case while visiting her parents outside the 
school. Our findings suggest a high transmission rate of 
pandemic Influenza A H1N1 2009 virus infection in a 
closed community which had not been reported 
anywhere else in the region. 
 
The delay in notifying the surveillance system at the 
local level affected rapid response from the District and 
Regional teams. Several students had reported to 
school authorities with acute febrile respiratory like 
illness and had been given permission to go home for 
medical attention; however the low index of suspicion 
of a possible Influenza A H1N1 2009  infection among 
school authorities at that level could not activate a 
response from the surveillance system.  
 
The outbreak peaked on 22nd June, when the school 
authorities finally alerted the Medical Assistant of the 
local health centre. The attack rate was very high 
among the female students probably due to the fact that 
the index case was a female and also a boarding 
student. Furthermore, the female dormitory was 
heavily over crowded with no proper ventilation 
system which gave the opportunity for easy 
transmission of infection among the females. Students 
are a well-documented source of community influenza 
transmission and represent markers for more 
widespread community transmission.11 
 

 In the early stages of a pandemic, schools with a wide 
geographic catchment area may therefore accelerate the 
spread of infection. Even though the Influenza A H1N1 
2009  vaccine is currently available, antiviral prophy-
laxis may be considered as an additional strategy in 
reducing the pandemic’s effects, especially in areas in 
which the supply of vaccine is limited. Furthermore, 
this strategy may be important in future epidemics and 
pandemics, either before vaccines are made available 
or when there is a poor match between the vaccine and 
circulating strains. In Ghana, vaccines were not availa-
ble to schools due to the limited supplies.  
 
The high congestion in some boarding school poses a 
greater risk of H1N1 outbreaks and therefore greater 
consideration need to be given them in future distribu-
tion of vaccines. Oseltamivir administration was 
initiated to suspected patients before laboratory 
confirmation of the infective organism. The favourable 
conditions that existed in the schools particularly in the 
female dormitory for fast transmission of H1N1 
infection necessitated that treatment was provided to 
symptomatic patients without delay. This was perhaps 
the main reason for fewer complications in spite of 
high transmission rate in the school. Delay in treatment 
has been found to be one of the major reasons for high 
complications and mortality.12 
 
Post-exposure prophylaxis has been considered in pre-
vious modeling studies and projected to be a useful 
measure for mitigating the spread of pandemic infec-
tions in the absence of antiviral resistance.13,14,15 In 
addition to being a useful measure in reducing the sec-
ondary influenza transmission in households 16,17, tar-
geted prophylaxis has been shown to be effective in 
reducing the overall attack rates and in slowing disease 
spread in the community.15  
 
However, despite such potential benefits, the emer-
gence of drug resistance poses a significant threat to 
the effectiveness of post-exposure prophylaxis and the 
use of limited drug stockpiles. Available reports how-
ever do not support the presence of resistant osteltami-
vir strains in Ghana18 and therefore post-exposure 
prophylaxis becomes an appropriate intervention to 
halt such high transmission infections.  
 
Most pandemic plans support the treatment of ill indi-
viduals upon diagnosis as an efficient approach to the 
use of drug stockpiles.19 However, the potential role of 
antiviral prophylaxis for asymptomatic individuals 
exposed to infectious cases remains contentious.  
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In the absence of transmissible drug-resistant viral 
strains, models suggest that widespread use of post-
exposure prophylaxis could contain influenza epidem-
ics, particularly if applied early.13,14 In this particular 
outbreak, the use of post-exposure prophylaxis was the 
most vital disease control intervention. Though the use 
of antiviral prophylaxis poses logistical challenges and 
could carry adverse epidemiological consequences20, 21, 
the Regional Health Directorate in this case had suffi-
cient supplies of oseltamivir to contain the outbreak. At 
the end there were no reports of adverse events follow-
ing the drug administration in contrast to other reports 
in Sheffield, United Kingdom22 and Magdagascar.23 
 
Precipitating factors 

• Initial weak support from school authorities to 
enforce social distancing particularly on the 
first day, which allowed free mixing of 
isolated clinically ill students with non 
symptomatic colleagues. 

• Overcrowded nature of the dormitories, 
particularly the female section coupled with 
poor ventilation facilitated the spread of the 
infection.  

 
CONCLUSION 
Influenza A H1N1 2009 was confirmed in the school 
and mainly affected those at the female section of the 
boarding house due to the prevailing precipitating 
factors. The pandemic Influenza A H1N1 2009 virus 
infection in this outbreak was generally mild. Our 
study suggests that oseltamivir prophylaxis may help to 
contain the extent of outbreaks of Influenza A H1N1 
2009 in closed settings. Mass oseltamivir prophylaxis 
is a therefore useful strategy to control outbreaks in 
enclosed locations like boarding schools where social 
distancing may be very difficult to implement. 
 
RECOMMENDATIONS 
Congestion in boarding schools must be addressed as it 
may facilitate the spread of various diseases 
particularly respiratory diseases. 
 
The issuance of medical excuse to students on account 
of illness in schools needs to be coordinated so that the 
magnitude of disease can be determined at a point in 
time and outbreaks detected early 
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