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Cumplimiento de las medidas preventivas 
contra la malaria, del personal tratado en 
el centro de vacunación internacional del 
Ministerio de Defensa (España)

RESUMEN 

Objetivo. Este estudio evaluó el cumplimiento de las me-
didas preventivas contra la malaria por parte del personal tra-
tado en el Centro de Vacunación Internacional de la Defensa.

Material y métodos. Se realizó un estudio retrospectivo 
de noviembre a diciembre de 2017. La población era de 534 
individuos. Todos fueron tratados en el Centro de Vacunación 
Internacional, antes de su despliegue en áreas endémicas de 
malaria, en las que según indicación de la Organización Mun-
dial de la Salud se recomendaba el uso de medidas de preven-
ción tipo C y D. Se elaboró   un cuestionario de 23 ítems.

Resultados. El porcentaje de respuesta al cuestionario fue 
del 36,9% (n = 194), el 100% eran hombres. El aire acondicio-
nado fue la medida de protección más utilizada 93,8% (IC 95% 
90,4-97,2). Solo el 35,5% (IC 95%: 28,8-42,2) de ellos, mostra-
ron buena adherencia a la medicación. Los factores que influ-
yeron en la adhesión fueron el país y la duración del desplie-
gue. No se estableció una relación directa entre la aparición de 
reacciones adversas y la baja adherencia al tratamiento.

Conclusiones. Las medidas generales de protección contra 
la malaria se cumplieron en un porcentaje elevado, mientras que 
el uso de quimioprofilaxis fue bajo. Estos datos epidemiológicos 
nos permitieron conocer la validez de la educación sanitaria que 
se brinda en la consulta de atención al viajero. También permitió 
conocer las posibilidades de infección e importación de malaria 
por parte del personal de las Fuerzas Armadas Españolas. La ofi-
cina del viajero reforzará la importancia de una quimioprofilaxis 
adecuada a través de conferencias y dípticos informativos.

Palabras clave: Medidas preventivas, Quimioprofilaxis, Malaria, reacciones 
adversas, vector Mosquito 
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ABSTRACT

Objective. This study evaluated the compliance with pre-
ventive measures against malaria of the personnel treated in 
the Spanish Defence International Vaccination Centre (CVI).

Material and methods. A retrospective study was con-
ducted from November to December 2017. The population was 
534 individuals. All were treated in CVI, prior to their deploy-
ment on endemic areas of malaria, with prevention measures 
type C and D. A questionnaire of 23 items was elaborated.

Results. The percentage of response to the questionnaire 
was 36.9% (n=194), 100% were male. Air conditioner was the 
most used protection measure 93.8% (IC 95% 90.4-97.2). Only 
35.5% (95% CI: 28.8-42.2) of them, showed good adherence 
to medication. The factors that influenced in the adherence 
were the country and the length of deployment. It was not 
established a direct relationship between the occurrence of 
adverse reactions and low adherence to treatment.

Conclusions. The general protection measures against 
malaria were met in a high percentage, whilst the use of chem-
oprophylaxis was very low. These epidemiological data allowed 
us to know the validity of the health education that is pro-
vided in the traveller’s care consultation. It also allowed being 
aware of the possibilities of infection and import of malaria by 
personnel of the Spanish Armed Forces. The traveller’s office 
will reinforce the importance of taking the adequate chemo-
prophylaxis trough conferences and informative diptychs.
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INTRODUCTION

Malaria is a disease caused by a parasite of the genus 
Plasmodium, transmitted by the female Anopheles mosquito. 
It is an important cause of morbidity and mortality worldwide, 
despite being preventable and able to be cured [1, 2]. Accord-
ing to WHO data in 2015, 212 million cases were diagnosed, 
which, according to estimates, cost 429,000 lives [3]. The in-
tensification of prevention and control measures has resulted 
in a reduction in malaria mortality rates of more than 60% 
worldwide, compared to the rates recorded in 2000. Sub-Sa-
haran Africa remains the area reporting a highest number 
of the global burden. In 2016, the region accounted for 89% 
of malaria cases and 91% of deaths due to this cause [3, 4]. 
Military personnel are considered a high risk group, due to 
their deployment in operations in tropical and subtropical 
zones, where there is a high risk of malaria transmission and 
sometimes a low risk perception, little adherence to protec-
tion measures and extensive exposure times to arthropod bites 
[5, 6]. The implemented preventive measures are divided into 
four groups: general measures (such as the use of long-sleeved 
clothing and long pants), physical measures (such as the use of 
air conditioner and mosquito nets), use of insect repellent, and 
finally, antimalarial chemoprophylaxis [7]. In the traveller’s of-
fice of the Institute of Preventive Medicine of the Defence, the 
health advice and the recommended vaccines are prescribed, 
administered and facilitated according to the area of deploy-
ment. Likewise, in relation to antimalarial chemoprophylaxis, 
Atovaquone-Proguanil is recommended as the first-line drug, 
as scientific evidence shows less adverse reactions and greater 
adherence to treatment [8-10]. Among the adverse reactions 
described by the technical sheet, the most frequent are: head-
ache, abdominal pain and diarrhoea [11]. Currently there are 
not studies, neither data about the degree of compliance of 
the measures established in the Spanish Defence International 
Vaccination Centre (CVI) to protect the personnel from malar-
ia. These circumstances justify the relevance of conducting this 
study. 

The main aim was to know the degree of compliance with 
the preventive measures against malaria, of the personnel at-
tended in the CVI of the defence. The secondary aims were: (i) 
to evaluate the extent of compliance with measures to prevent 
mosquito bites: general measures, physical measures, use of 
repellent, and to determine the adherence to chemoprophy-
laxis malaria; (ii) to describe the occurrence of Adverse Drugs 
Reactions (ADRs) associated with its consumption; (iii) to es-
tablish whether there is a relationship between the occurrence 
of adverse reactions and the low adherence to treatment; and 
(iv) to establish whether there is a relationship between the 
duration of chemoprophylaxis and the increase in adverse re-
actions.

MATERIAL AND METHODS

A retrospective study was conducted from November to 
December 2017. The population was 534 individuals. All were 

treated in CVI, prior to their deployment on endemic areas of 
malaria, with prevention measures type C (Exists risk of trans-
mission of malaria by Plasmodium falciparum and chloroquine 
resistance and sulfadoxine/pyrimethamine, so military person-
nel had to take general prevention measures against mosquito 
bites and chemoprophylaxis with atovaquone-proguanil, or 
doxycycline or mefloquine (the choice is in role of reported 
side effects and of the contraindications) and type D (There is a 
risk of malaria due to P. falciparum, in combination with mul-
tiple resistance to antimalarial medications, so military person-
nel had to take general prevention measures against mosquito 
bites and mefloquine or doxycycline or atovaquone-proguanil 
(select according to pattern of reported resistance, side effects 
press releases and contraindications) [12]. A questionnaire of 
23 items was elaborated.

The inclusion criteria were:

• Military personnel, Guardia Civil and civil personnel assigned 
to the Ministry of Defense (MOD) that had been treated in the 
CVI during the period between September 2016 and September 
2017.

• Personnel deployed to malaria endemic areas with type C and 
D prevention measures and Atovaquone-Proguanil as antima-
larial chemoprophylaxis.

• Health advice has been received to prevent mosquito bites.

• Age ≥ 18 years.

• Male and female.

• Weight ≥ 40 kg, according to the drug’s data sheet, it is not 
recommended to administer atovaquone-proguanil for people 
whose body weight is lower than the aforementioned.

The sample size was calculated taking into account a 5% 
error, a confidence level of 95% and a loss percentage of 15%. 
A sample of 173 individuals was obtained.

A questionnaire of 23 items was elaborated with an inter-
rogatively and assertively style. The validation of that question-
naire was carried out with the first 20% of responses received. 
In addition, an item was included, asking their acceptance to 
participate in the study and their informed consent. The rest 
were the variables to be measured previously described.

The first week of November 2017 a questionnaire was sent 
by email to the selected staff, who fulfilled the inclusion crite-
ria. An informative letter explaining the objectives of the study 
was attached to the mail. Upon receipt, all personal informa-
tion of the questionnaire was deleted to preserve the anonym-
ity. Two weeks after the initial send of emails, a reminder of 
participation was sent. After four weeks of the initial send of 
emails, the inclusion of questionnaires in the database was 
completed.

Statistical analysis. It was described by absolute and rel-
ative frequencies. To assess whether there was a statistically 
significant association (p < 0.05) of the dependent variable 
with each of the independent variables, a bivariate analysis 
was performed using the Pearson Chi-Squared Test. The cor-
responding confidence interval (ICs 95%) was calculated. A 
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multivariate analysis was carried out to determine which var-
iables contributed to adherence to preventive measures. The 
treatment of the data was tabulated and analysed using the 
statistical package SPSS 21.0 for Windows.

Ethics. Regarding the ethical aspects of the investiga-
tion, the provisions of current legislation were respected. The 
project was presented to the Drug Research Ethics Committee 
(CEIm) of the Central de la Defensa Hospital (reference 64/17), 
where it was certified that the study followed the require-
ments and ethical postulates. Likewise, the data was treated 
confidentially in accordance with Spanish law (Organic Law 
15/1999, of December 13, Personal Data Protection).

RESULTS

The study population were 534 individuals, 489 (91.6%) 
were male and 45 (8.4%) female. 10.6 % had ≤10 years of 
active time, 18.2% between 11-20 years, 29.8% between 21-
30 years and 41.4%> of 30 years. About 1.7 % of the total 
referred to have completed only Level 1/2 education, 42.2 % 
A-level education and 56.1 % Higher Education. In relation 
with their branches, 30.2% belonged to the Army, 15.5% to 
the Air Forces, 4.9% to the Navy, 8.4% to the MOD, 39.1% to 
the Guardia Civil and 1.9% to the UME and civil personnel as-
signed to the MOD. A 4.9 % reported having been deployed 
to Somalia, 2.8 % to Central African Republic, 5.4 % to Mau-
ritania, 29.2 % to Mali, 10.3 % to Gabon, 11.8 % to Djibouti, 
21.3 % to Dakar, 9.0 % to Afghanistan and others 5.3%. Of 
the total, 28.2 % were deployed < 1 month, 48.1% between 
1 and < 6 months, 15.4% 6 months and 8.3% > of 6 months. 
In addition, 71.6 % reported not taking any medication. All of 
them were treated at the CVI between September 1, 2016 and 
September 30, 2017. Everyone travelled to an endemic area of 
malaria, where the WHO recommends type C and D prevention 
measures. 

A 36.9% response to the questionnaire provided was ob-
tained (n = 194), 100% were male (none female were included), 
and 7.2% had ≤10 years of active time, 23.2% between 11-
20 years, 27.8% between 21-30 years and 41.8%> of 30 years 
(increased the percentage of individuals between 11-20 years 
compared to the population, decreasing those who had less ac-
tive time). About 2.6% of the total referred to have completed 
only Level 1/2 education, 37.1% A level education and 60.3% 
Higher Education (Samples studies level were similar to the 
population). In relation with their branches, 22.2% belonged to 
the Army, 17.5% to the Air Forces, 5.2% to the Navy, 7.7% to 
the MOD, 45.9% to the Guardia Civil and 1.5% to the UME and 
civil personnel assigned to the MOD (participated more Guardia 
Civil regarding the population). A 5.7% reported having been 
deployed to Somalia, 2.1% to Central African Republic, 4.6% to 
Mauritania, 28.9% to Mali, 11.3% to Gabon, 9.8% to Djibouti, 
18.0% to Dakar, 8.2% to Afghanistan and others 11.3% (the 
percentage of people who participated in the different coun-
tries was similar in the sample and population). Of the total, 
26.0% were deployed < 1 month, 40.2% between 1 and < 6 
months, 17.7% 6 months and 16.1% > of 6 months. In addi-

tion, 68.9% reported not taking any medication. All the results 
presented in this study referred to the personnel who respond-
ed to the questionnaire. A bivariate analysis was also carried 
out between the personnel who answered the questionnaire 
and those who did not, finding no statistically significant asso-
ciation (p = 0.136).

In relation to the degree of compliance with personal pre-
ventive measures, air conditioner was the most used protec-
tion measure 93.8% (IC 95% 90.4-97.2) (table 1).

One influential factor was the educational level. Staff with 
higher education made more use of air conditioner (56.1%) 
than those with a lower level (2.6%). The same happened with 
the use of mosquito screens on windows, with a bigger use in 
those with higher education (33.7%) compared to personnel 
with Level 1/2 education (2.6%). Regarding the use of mos-
quito nets for beds, it was (22.3%) for personnel with higher 
education, compared with (0.0%) of personnel with Level 1/2 
education. Being statistically significant the association (p = 
0.036, p = 0.02 and p = 0.027 respectively) (table 2).

The Guardia Civil was the most numerous group that 
made use of air conditioner (42.8%), followed by the Army 
(20.6%). It was also the Guardia Civil the bigger group using 
mosquito screens in windows (28.9%) and mosquito nets for 
beds (15.7%). Statistically, there was only a significant associa-
tion in the use of mosquito screens for windows and mosquito 
nets for beds (p = 0.02, p = 0.035 respectively) (table 2).

The country of deployment, where physical measures of 
protection were most used, was Mali (air conditioner 27.8%, 
screen for windows 28.0% and net for beds 22.3%); there is 
only a statistically significant association in the use of nets for 
windows and beds (p< 0.01) (table 2).

In relation to the length of the deployment, the shorter 
the stay, the more they used mosquito screens for windows 
(<1 month (18.1%) > 6 months (12.8%)) and beds (<1 month 
(9.4%)> 6 months (8.9%)). A statistically significant associa-
tion was found in both cases (p = 0.01, p = 0.027 respectively) 
(table 2).

The country where the insect repellent was most used was 
Mali (26.9%) and the country with a higher antimalarial chem-

Degree of compliance

n (%) IC 95 % p

Air conditioner 182 (93.8) (90.4-97.2) 0.058

Mosquito screens on windows 108 (56.0) (49.0-63.0) 0.025

Mosquito nets for bed 67 (34.0) (27.3-40.7) 0.039

Use of insect repellent 168 (85.8) (80.9-90.7) 0.098

Chemoprophylaxis 37 (19.0) (13.5-24.5) 0.076

Table 1  Degree of compliance with individual 
protection measures
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In relation to the appearance of ADRs, 31.1% 
of the staff reported the presence of some of 
them, 63.7% did not mention anything and 5.2% 
answered do not know, no answer (DK/NO). Of 
the total of individuals who reported having 
suffered some ADR, the most frequent was di-
arrhoea with abdominal pain (33.9%) followed 
by headache (10.1%). A 69.6% declared that de-
spite having suffered ADRs, they did not stop 
taking their chemoprophylaxis, compared to the 
9.4% who said they did. Of the 30.5% who pre-
sented ADRs, 4.2% received hospital healthcare,  
finding association only with the trip duration, the 
longer the stay the greater the appearance of ADRs.

No relationship was established between the 
occurrence of adverse reactions and the low ad-
herence to treatment, because no statistically sig-
nificant association was found, despite the fact 
that the personnel with low adherence presented 
a higher number of ADRs (66.2%) than those who 
did not (p=0.981). Personnel with reactions main-
tained good adherence (33.8%). 

Regarding the last objective, there was 
no relationship between the duration of the 
chemoprophylaxis and the increase in adverse 
reactions. The highest percentage of ADRs was 
presented by personnel who remained deployed 
between > 1 month and 4 months (14.7%) 
compared to 4.2% of those who were deployed 
for more than 6 months, with a statistically sig-

nificant association (p = 0.004).

Regarding the use of mosquito screens on window and 
mosquito net for bed, the variables significantly associated with 
a lower probability of adhesion are shown in table 3. Those pro-
fessionals with less active service were 1.87 (1.68-1.99) more 
likely not to use mosquito screens on window and mosquito net 
for bed 1.62 (1.55-1.69). Also, those with a lower level of edu-
cation were more likely not to use mosquito screens on window 
1.24 (1.07-1.42) and mosquito net for bed 1.37 (1.21-1.54).  
Army personnel were the most likely to not use mosquito 
screens on window 1.49 (1.34-1.64) and mosquito net for bed 
1.43 (1.33-1.53). To conclude the shorter trip duration, more 
likely not to use the mosquito screens on window 1.36 ((1.21-
1.52) and mosquito net for bed 1.68 (1.58-1.78).

DISCUSSION

The percentage of response was 36.9%, lower than other 
studies conducted where it ranged between 100% [14], 83.2% 
[15] and 74% [16], although similar to another study with 36.2% 
[17]. The reason could be the place where military personnel 
carry out their activity, sometimes outside their facilities with a 
difficult access to Internet. Another alternative method for com-
pleting the survey was not contemplated. Maybe in later studies 
the mobile will be used as a means to answer the survey.

oprophylaxis was Dakar (5.1%); there are statistically signifi-
cant association in both cases (p< 0.01).

In relation to the length of the deployment, the period in 
which the insect repellent was most used, was the one that 
ranged between > 1 month and 4 months (38.0%) and regard-
ing the antimalarial chemoprophylaxis there were two peri-
ods with a significant impact, those who ranged between > 1 
month and 4 months and between > 4 months and 6 months 
(6.3% in both cases), there are statistically significant associa-
tions (p < 0.01, p = 0.03 respectively).

In order to measure the adherence to the use of anti-
malarial chemoprophylaxis it was used the “Morisky- Green 
Test”[13, 14]. Of the total of individuals who made up the sam-
ple, only 35.5% (95% CI: 28.8-42.2) showed good adherence to 
medication consumption, compared to 64.5% (95% CI: 57.8-
71.2), which did not. About the different factors that could 
influence the good adherence or not to chemoprophylaxis, 
the only statistically significant association was the country of 
deployment. The personnel that travelled to Dakar presented a 
higher percentage of adherence (10.7% CI95%: 6.4-15.0) (p = 
0.008). Likewise, a significant association was found between 
the personnel who consumed another type of medication with 
a good adherence to chemoprophylaxis (15.2% CI 95%: 10.2-
20.2) (p = 0.023).

  Mosquito screens on window Mosquito net for bed

  OR (IC 95 %) OR (IC 95 %)

Active Service

≤ 10 years 1.87 (1.68-1.99) 1.62 (1.55-1.69)

11-20 years 1.4 (1.21-1.60) 1.38 (1.30-1.46)

21-30 years 1.01 (0.99-1.03) 1.05 (0.97-1.09)

> 30 years 1  1  

Education Level

Level 1/2 education 1.24 (1.07-1.42) 1.37 (1.21-1.54)

A-level education 1.17 (1.05-1.30) 1.11 (1.03-1.20)

Higher Education 1  1  

Force Belonging

Army 1.49 (1.34-1.64) 1.43 (1.33-1.53)

Air Forces 1.42 (1.36-1.59) 1.41 (1.38-1.57)

Navy 1.36 (1.21-1.52) 1.31 (1.29-1.33)

To the MOD 1.28 (1.05-1.35) 1.27 (1.11-1.35)

Civil Personnel 1.23 (1.11-1.35) 1.2 (1.18-1.22)

UME 1.22 (1.09-1.39) 1.1 (1.09-1.11)

Guardia Civil 1  1  

Trip duration 

< 1 month 1.36 (1.21-1.52) 1.68 (1.58-1.78)

> 1-4 months 1.22 (1.09-1.39) 1.32 (1.22-1.42)

> 4-6 months 1.01 (0.92-1.1) 1.11 (1.01-1.2)

> 6 months 1  1  

Table 3  Multivariate analysis of temporal trends 
and associated factors.
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A 31.1% showed the presence of ADRs, in the present 
study. Data very similar to others where the percentage was 
32.2% [21], 24% [23] or 25% [15] corresponding to those re-
flected in the drug’s technical data sheet [12]. Once established 
that it was not the appearance of ADRs one of the causes of 
low staff adherence, perhaps the reduction was related to the 
intensive use of repellents. The general protection measures 
against malaria were met in high percentage, while the use 
of chemoprophylaxis was very low. These epidemiological data 
allowed us to know the validity of the health education that is 
provided in the traveller’s office care consultation. It also al-
lowed being aware of the possibilities of infection and import 
of malaria by personnel of the Spanish Armed Forces. The trav-
eller’s office will reinforce the importance of taking the ade-
quate chemoprophylaxis trough conferences and informative 
diptychs.

The most important limitation of this study refers to 
the sample. Also, another limitation of this study was the 
low response rate obtained, although higher than the sam-
ple size calculated. Likewise, if a sample size calculation had 
been made with a 5% error rate and a 95% confidence level 
and an expected loss ratio of 30%, the number of individu-
als should have been 210 versus 194 that formed the study. 
Selection through a probabilistic sampling stratified by gen-
der should have included 193 males (194 were included) and 
17 females (none were included). There was no female answer 
data available. Perhaps, most of the personnel who answered 
did it because they mostly complied with the measures of in-
dividual protection, against those who did not comply and 
were reluctant to answer. The external validity of this study 
is not very high due to its limitation. To improve adherence to 
chemoprophylaxis, health education measures should be im-
plemented such as conferences, delivery of leaflets or use of 
mobile apps.

The personnel protection is essential to safeguard the 
health of the individual, the group and national public health 
upon return. Measures of general protection against malaria 
were met in a high percentage of cases, except the use of an-
timalarial chemoprophylaxis. The degree of compliance with 
the use of air conditioner, mosquito screens for windows and 
insect repellent of our Armed Forces was very high. The use 
of chemoprophylaxis was very low (19.0 %) nevertheless the 
staff used more chemoprophylaxis if were deployed in African 
countries and if the length of the deployment was between 
1 and 6 months. Only 31.1% showed the presence of ADRs, 
but this was not one of the causes of low staff adherence. The 
health education provided in the traveller’s office care consul-
tation is valid but there must be reinforced the importance of 
taking the adequate chemoprophylaxis. Therefore, it is neces-
sary to change and reorient the current health education.
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Not many differences were found between the respond-
ing group and the one that did not, except sex, perhaps there 
is no contact with the interviewee, rejection of the same, in-
ability to cooperate (illness, language problems) or schedule 
difficulties.

In relation to the degree of compliance with the 
measures of individual protection, the use of air condi-
tioner by the personnel of our Armed Forces was 93.8%,  
only association being found at level of studies. No bibliogra-
phy has been found that has studied the use of air conditioner 
in the rooms, perhaps it was not available in the rooms or they 
didn’t use it as a preventive measure. The intensive use of air 
conditioner by staff could be triggered by the high tempera-
tures in the deployment areas.

The percentage of use of mosquito screens on windows 
was 56.0%, differences were found between education level, 
force belonging, country development a trip duration. Data 
similar to a study carried out in Saudi Arabia where the per-
centage was 47.3% [18]; but higher than the results of other 
studies, where the percentage ranged between 18.0% [15] and 
19.7% [19]. The difference in use could be because the meshes 
were installed both in hotels and military bases where the staff 
of this study was housed and the rest of the results referred to 
non-military facilities.

In the present study, the mosquito net for beds was used 
by 34.0% of the personnel, differences were found between 
education level, force belonging, country development a trip 
duration. Similar data was found in another article carried out 
in Tibet, 35.0% [16], but other studies have lower percentages 
19.7% [20], 18.14% [14] and 2.2% [21]. The use could be due 
to the health advice received in the traveller’s office and/or the 
use of facilities with a prior installation of nets.

An 85.8% used insect repellent on a regular basis, differ-
ences were found between education level, country develop-
ment a trip duration. Our results were higher than other stud-
ies were the percentages ranged from 41.9% [17] to 32.2% 
[21]. There were also other studies with even lower percent-
ages, oscillating between 16.8% (2002), 15.0% [20], 11.2% 
(2007) [15] and 7.24% [14]. This intensive use was perhaps a 
consequence of the insistence in the importance of this meas-
ure to avoid the bite of insects by the medical personnel and 
the health advice provided in the traveller’s office.

Only 19.0% of personnel reported the use of chemo-
prophylaxis, differences were found between country develop-
ment and a trip duration. A very low figure if we compare it 
with other studies where 82.1% [15] took antimalarial tablets. 
The reason for this behaviour could be related to the appear-
ance of ADRs. The staff used more chemoprophylaxis depend-
ing the country of deployment, especially if they were African 
countries and if the length of the deployment was between 1 
and 6 months. It could be that longer periods favour the feel-
ing of immunity in the staff or the fear of adverse reactions. 
On the other hand, it could be than the staff believes that, a 
short stay, could reduce or avoid the probability of mosquitoes’ 
bite.
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