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ABSTRACT
Background: Influenza A (H1N1) is the most recent pandemic disease that has affected the human population. Objective: To evaluate knowledge and preventive measures related with this
disease one year after the epidemic of Mexicothat took place in 2009. Material and methods:
An epidemiologic survey regarding influenza A
(H1N1) was conducted in June 2010 among 2541
students from the second grade of all public
high schools in a borough in Mexico City. The
questionnaire included items on the knowledge
of the disease and practice of preventive measures. Results: Most students obtained the information from television, half of them from parents and only one fifth from teachers; 72% of the
participants had a favorable knowledge about the
disease and the measures to avoid being infected. However, only 37% practiced such preventive measures. Conclusion: Knowledge has
a positive influence on practices towards health.
Parents and teachers have an important role in
health education, thus efforts should be directed
to involve them more intensely in health education.
Keywords: Alcohol Gel; Epidemiologic Survey;
Hand Washing; Health Behavior; Influenza A (H1N1)
Outbreak; Mexico City

1. INTRODUCTION
Influenza is caused by a virus of the OrthomyxoviriCopyright © 2012 SciRes.

dae family and is classified in three types A, B and C. It
is spherical and measures around 100 nm; the most important components from the immunological point of
view are two glycoproteins: hemagglutinin and neuraminidase, contained in the lipid capsule, which induce
innate and adaptive immune responses in the respiratory
tract mucosa. The virus causes influenza; an acute respiratory disease that damages the respiratory epithelium
due mainly to viral replication, cytolysis and apoptosis;
in some cases it can cause severe pneumonia. The virus
is transmitted among people; it equally affects men and
women of any age. However, severe infection from influenza typically occurs in elders and in very young individuals [1].
In April 2009, a novel strain of influenza A (H1N1)
virus unexpectedly appeared as a pandemic outbreak, affecting young adults, as compared to seasonal influenza,
and the Mexican Ministry of Health established prevention and control measures to reduce the risk of infection
in all the country, including Mexico City [2-4]. Media
provided information about the name of the virus, preventive measures such as washing hands with water and
soap, using alcohol gel to clean hands, coughing and
sneezing on the inner part of the elbow or by covering
nose and mouth with a napkin (which was to be disposed
afterwards in the waste basket), use of facemasks, greeting with out hand shakes, not kissing and avoiding gatherings. Healthy people were to prevent contact with patients having respiratory diseases, no sharing of glassware or food with them and following clinician recommendations if becoming sick. Importantly, main symptoms included sudden high fever, coughing and headache,
general malaise or nasal congestion, and death could
occur [5,6].
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Many studies have been recently published (referred in
the discussion) related to questions answered by adults
(18 years or older) about knowledge and practices related
to influenza, none included younger persons; thus, the
purpose of the present study was to identify and describe
what junior high school students, in a borough in Mexico
City know and what are their practices preventing influenza, one year after the outbreak. Associations between
knowledge and practices were also evaluated.

2. METHODS
2.1. Design and Sample Selection
A cross-sectional epidemiological study was performed after approval by the Ministry of Public Education
authorities in June 2010 to all students (3200) attending
all (20) day-time public junior high schools in the Miguel
Hidalgo borough (Figure 1). Authorities in each school
were visited in order to explain the project and convene
an adequate time to administer the questionnaire without
interfering with classes. Students in each second grade
(out of three) group received a detailed explanation of
the objective and logistics for anonymously answering
the questionnaire, after which declared informed consent
was required.

2.2. Data Collection
An epidemiological questionnaire was developed and
was validated in a group of students from the first year of
the medical course, was given to junior high school students, who answered anonymously. The questionnaire inquired about type of mass media (television [TV], radio,
newspaper or internet) from which the students obtained

information about influenza A (H1N1) and with whom
they talked about this subject (teachers, parents). The
evaluation questionnaire included 28 questions related to
knowledge and 12 to preventive practices. Knowledge
included: type of microorganism, disease, symptoms and
cure, lethality, transmission, distribution, prevention, who
could become sick, and the difference with seasonal flu.
Practices included: if hands were washed daily with soap
and how frequent, use of alcohol gel, technique for
sneezing and coughing, greeting with a handshake or
with a kiss, how to avoid infection, and what to do if one
becomes sick. All responses used tick boxes.
One point was given to each correct answer. Taking in
account that in Mexico 6 or more answers, in a scale of 1
to 10, are needed to approve a student in any given exam,
at least 17 of the 28 questions needed to have correct
answers to be favorable for knowledge and at least 7 of
12 for preventive practices. Responses we reported as the
average of all questions on knowledge and on practices.

2.3. Ethical Approval
This study was approved by of authorities of the Ministry of Public Education.

2.4. Analysis
Data were entered in a spreadsheet and analyzed using
the SPSS software version for Windows 17 (Inc., Chicago,
IL) and Epi-Info 6.04 (CDC, Atlanta, Ga, USA). The magnitude of associations between independent variables
(gender, communication, information) and dependent variables (knowledge and preventive practices), was analyzed
by bivariate Odds Ratio (OR), 95% confidence interval
(IC95%) and chi square test. Pearson correlation test was
used to compare students’ knowledge and what do they
practice. Statistical significance was considered as p < 0.05.

3. RESULTS

Figure 1. Location of the Miguel Hidalgo borough (gray) in an
insert of the Federal District of Mexico City in a map of Mexico.
Copyright © 2012 SciRes.

From the 3206 students registered in the 2009-2010
school year in the 20 junior high schools in Miguel Hidalgo borough, 2541 (79%)—considered as good response rate—answered the questionnaire; the remaining
665 were absent on the specific day of the questionnaire
or did not attend school anymore. Gender was equally
represented and average age was 13.7 ± 0.6 years. Ninety
percent of the students knew about the pandemic influenza through messages and commercials on TV; communication regarding the disease was 52% with the parents, 19% with the teachers and 17% did not talk about
this matter. Table 1 shows the knowledge of the students
and Table 2 the preventive practices, which were 72%
and 37% favorable, respectively. However, 24% of students stated that influenza A (H1N1) was a governmental
hoax to distract the attention of the inhabitants. The reOPEN ACCESS
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Table 1. Knowledge related with influenza A (H1N1) of junior
high school students in the Miguel Hidalgo borough, Mexico
City, 2010.
Frequency

%

A virus

1956

77

Different from seasonal influenza

1674

66

A respiratory disease

1534

60

Being close to a person who sneezes
or coughs without protection

2208

87

Greeting with handshakeor kiss a sick
person

1753

69

Fever > 38℃

2131

84

Headache

1838

72

¿What is it?

It is transmitted by

Symptoms are

Nasal drip

1635

64

Pain in the throat

1499

59

Global disease

2531

99

Curable

1812

71

May be mortal

1614

64

Any person may acquire it

1389

55

Epidemiology

How to reduce risk of becoming sick
Washing hands with water and soap

2187

86

Sick people covering their mouth and nose

2134

84

Using alcohol gel

1694

67

Not attending crowded places

1494

59

Table 2. Preventive measures against influenza A (H1N1) practiced by junior high school students in the Miguel Hidalgo
borough, Mexico City, 2010.
Actions

Frequency

%

Covering nose and mouth with the forearm
when sneezing

1681

66

Washing hands with water and soap

991

39

Using alcohol gel

576

23

Covering nose and mouth with a
handkerchief when sneezing

228

9

Greeting without hand shaken or kiss

85

3

If symptoms are present
Attend a clinician

2211

87

Use a face-mask

1267

50

Vaccinate

1059

42

Avoid crowded places

953

38

Avoid self-medication

392

15
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sults of the bivariate analysis (Table 3) showed no association of gender with knowledge or with preventive behaviors. In contrast, information through TV and communication with parents and teachers were significantly
associated to knowledge and to practices. Pearson correlation test showed that students assimilated the information they received but there was no correlation between
knowledge and practices (r = 0.33; p < 0.0001).

4. DISCUSSION
After the influenza A (H1N1) pandemic in Mexico in
the spring of 2009 [2-4], the Mexican government transmitted information through mass media so that people
could learn about the disease, how to avoid it, and what
to do if they became sick. We considered important to
find out one year later the knowledge acquired by adolescents, because no data are available in the literature,
and also because in 2009, 29% of this age group (<15
years) were laboratory confirmed cases with 7% mortality [4]. Second grade junior high school students were
selected because, being in the second grade, they are
adolescents already adapted to a more advanced type of
learning, as compared to elementary school and to first
graders. Daytime students were chosen in order to have a
narrow age distribution since in evening groups, young
adults also attend. The Miguel Hidalgo borough was selected because it includes different socio-economic level
inhabitants. Interestingly 72% (1753) of the students
answered correctly 17 or more of the 28 questions related
to knowledge, indicating that they retained adequate information, but self-reported preventive measures were
only 37% favorable. It was quite satisfying to find out
that half of the students communicated with their parents
regarding influenza. Like parents, teachers also had a
favorable communication with students although in a
lower frequency. Our data suggest that teachers are important in the transmission of health information and
provide a window of opportunity for health education to
improve personal hygiene; thus education authorities in
Mexico should take more advantage of this fact.
Important misconceptions were that 24% of the students indicated that influenza A (H1N1) was faked by the
government, 58% would not accept vaccination and 85%
would use self-medication if symptoms were present. In
other international studies, 38% Saudi adults interviewed
in shopping malls were not convinced that reports about
the disease given by the Ministry of Health were true [7]
and 45% surveyed Indians believed that health care authorities were exaggerating the risk of a pandemic [8].
The fact that the values reported by Mexico were lower
could be related to the age of the respondents (adolescents in this case as opposed to adults the other two surveys). Regarding vaccination, 44% of British adults [9]
and 68% of Italian nurses [10] would not accept vaccinaOPEN ACCESS
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Table 3. Association analysis of variables (knowledge and practice) influenza A (H1N1) obtained by junior high school students in
the Miguel Hidalgo borough, Mexico City, 2010.
Knowledge
Factors

Practice of preventive measures

Favorable

Non-favorable

(n = 1753)

(n = 788)

Female

869

411

Male

884

377

Television

1586

688

Other (newspaper, radio, internet)

167

100

936

373

OR (IC95%)

Favorable

Non-favorable

(n = 1544)

(n = 997)

OR (IC95%)

781

499

763

498

1412

862

132

135

1.9 (1.5 - 2.4)**

839

470

2.2 (1.7 - 2.8)**

**

296

176

2.0 (1.5 - 2.7)**

151

183

Gender
0.9 (0.8 - 1.1)*

1.0 (0.9 - 1.2)*

Information from
1.4 (1.1 - 1.8)**

1.7 (1.3 - 2.2)**

Communication with
Parents
Teachers

332

140

No communication

191

143

1.8 (1.3 - 2.4)

*

Not statistically significant; **p < 0.05.

tion; the latter value is worrisome for it suggests a lack of
confidence by health personnel to be vaccinated. Selfmedication (provided mainly by mothers or pharmacists)
is common in Mexico; to control it, a new law prohibits
selling antibiotics over the counter without a medical
recipe since 2010 [11]. Because of the identified misconceptions, authorities should take into consideration
the amount and diversity of information provided (including that of mass media) in order to avoid wrong interpretations and distrust.
Seemingly, knowledge is not enough to change practices: self-reported preventive measures were only 37%
favorable. Many students knew of the importance of
washing hands with soap or with alcohol gel, nonetheless
only 39% or 23% said they use these measures respectively. Washing hands with water and soap is a measure
that has been endorsed since the last cholera pandemic in
Mexico in 1991 [12] while using alcohol gel was recently promoted with the influenza pandemic in 2009.
Interestingly the knowledge of the importance of washing hands during the recent pandemic outbreak was close
to half of the individuals inquired, independently from
the age or the country where the study was performed: in
junior high school students (the present study), 39% indicated washing their hands with water and soap 1 to 6
times a day, 47% of adults interviewed by telephone in
Hong Kong, China, reported currently washing their
hands more than 10 times a day [13], 50% of adults in
shopping malls in Sydney, Australia [14] and 55% in
Rajasthan, India washed their hands with soap and water
more often than usual [8] as well as 57% of students
from the University of Korea [15]. As expected, the response was higher among Italian health workers, since
80% of nurses and 65% of physicians indicated, through
Copyright © 2012 SciRes.

a website questionnaire, that they washed their hands or
used a sanitizer more frequently [10]. Lau et al. consider
that the frequency of hand washing can be further increased by informing citizens about the relationship between hand washing and prevention of emerging respiretory infectious diseases, based on previous evidences
from SARS and avian flu epidemics [13]. Since less than
half of junior high school surveyed students indicated
washing hands sufficiently per day, it would be important
to investigate the real availability of soap or of fresh water in schools and at home for this purpose.
Alcohol gel has been involved in a recent controversy
in the USA regarding its efficacy against influenza A
(H1N1) [16]. The fact that 23% of students in Mexico
said they use the new product, and a similar value was
found with a sample of the general population (L: VCL,
VC and AF, unpublished results), suggests that the information provided by mass media, parents, teachers, etc.,
generates awareness on the importance of cleaning hands,
and thus, it would be useful if authorities define in the
future if messages should pinpoint the use of tap water
and soap or also alcohol gel.
Another interesting result of the present study was the
finding that 66% of the students indicated covering nose
and mouth with the forearm when sneezing. This is also
new information that probably had a high rate of acceptance since there is no need of having a handkerchief at
hand to reduce contamination, as only 9% of the students
said they used a handkerchief for covering their months
when sneezing.
The present study has some limitations, mainly because it is based on a questionnaire. It is unknown whether the responses given to the situations stated in the
survey would accurately reflect the respondents’ real attiOPEN ACCESS
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tudes. The study also used a cross-sectional design, thus
only associations rather than causal effects could be observed. Finally, the information obtained represents only
one borough and one age group in Mexico City.

tices related to the swine influenza pandemic among the
Saudi public. BMC Infectious Diseases, 28, 42.
[8]

Kamate, S., Agrawal, A., Chaudhary, H., Singh, K., Mishra, P. and Asawa, K. (2010) Public knowledge, attitude
and behavioural changes in an Indian population during
the influenza A (H1N1) outbreak. Journal of Infection in
Developing Countries, 4, 7-14.

[9]

Rubin, G.J., Amlôt, R., Page, L. and Wessely, S. (2009)
Public perceptions, anxiety, and behaviour change in relation to the swine flu outbreak: Cross sectional telephone
survey. BMJ Journal, 2, 2651.

5. CONCLUSION
Seven out of ten students have adequate knowledge on
influenza A (H1N1) but only four out of ten practice preventive measures. Parents and teachers play an important
role in the transmission of health education, thus schools
should take advantage of this fact in addition to mass
media. The present study suggests that teachers provide a
window of opportunity to improve personal hygiene in
students by making available health education.
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