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Abstract

Introduction: This study aimed to investigate the baseline level of malaria awareness in residents in 20 malaria-endemic provinces from
October 2010 to January 2011 at the beginning of the implementation of the China National Malaria Elimination Programme (NMEP).
Methodology: A structured questionnaire about basic malaria knowledge was administrated to residents in rural areas from 20 provinces,
municipalities, and autonomous regions.

Results: A total of 182,085 residents no younger than 15 years of age took part in the cross-sectional investigation; 3,232 were excluded
because of incomplete survey responses. Of the respondents, 56.86% were aware of malaria, 18.03% responded correctly to all five
questions, and 5.57% answered all the questions incorrectly. Malaria awareness among different age groups was statistically significant (p <
0.001), males had a better understanding of malaria than did females (p < 0.001), and Type | counties had a better understanding than did
Type 1l counties (p < 0.001).

Conclusions: The level of malaria awareness was low among residents at the beginning of the NMEP, especially about malaria pathogenicity
and preventive methods. Health education campaigns should be developed and implemented to increase the public perceptions about malaria
prevention and treatment, and to promote malaria elimination in China.
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Introduction

Malaria has been reduced dramatically worldwide.
While there were still 104 countries and territories
considered malaria endemic in 2012 [1], malaria has
been targeted for national elimination in China by
2020, since the issue of the China National Malaria
Elimination Programme (NMEP) in 2010 [2]. The rate
of public awareness of malaria is an essential
evaluation index for malaria elimination according to
this program. One of the program’s aims is to have no
fewer than 70% of residents in Type | and Type Il
malaria-endemic counties aware of malaria prevention
and treatment by 2012; that percentage is targeted to
rise to 80% by 2015. Finally, public awareness of
malaria must be kept at a high level to for the goal of
malaria elimination to be successful [2].

Health education and health promotion are
important measures in malaria control, prevention, and
elimination. Malaria awareness campaigns targeted to
different populations not only can improve residents’

knowledge of malaria, consequently promoting the
understanding and compliance of timely diagnosis,
standard treatment, and preventive actions for malaria,
but can also promote interdepartmental collaboration
and understanding and support between residents and
professional institutes and personnel [3]. All the
factors above will play an important role in malaria
elimination, and will continue to function in the post-
elimination stage.

In order to understand the national baseline level
of malaria awareness in China, essential reference data
for effect evaluation when malaria elimination is
achieved, a large-scale investigation of malaria
awareness related to vectors, symptoms, pathogenicity,
treatment, and preventive methods was implemented
at the beginning of the China NMEP, and the
information about students’ awareness of malaria was
published [4]. However, only some sporadic data
about public awareness of malaria was available [5-7].
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In this study, the national data was analyzed as the
most recent baseline data.

Methodology
Study population and sampling

This cross-sectional study was carried out in rural
areas from 20 Chinese provinces, municipalities, and
autonomous regions of Liaoning, Shanghai, Jiangsu,
Zhejiang, Anhui, Jiangxi, Shandong, Henan, Hubei,
Hunan, Guangdong, Guangxi, Hainan, Chongging,
Sichuan, Yunnan, Guizhou, Tibet, Shaanxi, and
Gansu, using multistage cluster sampling in the same
period (October 2010 to January 2011) of the
investigation of students’ awareness about malaria [4].
A total of 153 administrative villages from 54 towns in
19 Type | malaria-endemic counties (local infections
detected in three consecutive years of 2006-2008 and
the annual incidences > 1/10,000) and 862
administrative villages from 164 towns in 83 Type Il
counties (local infections detected in the three years
and at least in one year the annual incidence <
1/10,000 and > 0) were randomly selected, and
residents no younger than 15 years of age were
surveyed.

Questionnaire design and data collection
Demographic  information  including  code,
province, city, county, and the individual information
of name, gender, and age were included in the
questionnaire. Five malaria knowledge choice
questions, data collection training and implementation,
and quality control were performed as described
previously, and each question was awarded one mark
for a correct answer, while each incorrect answer was
given a mark of zero [4]. The total marks for the five
questions were evaluated as follows: scores of five
were considered excellent, while scores of three to
four, one to two, and zero were considered good, poor,
and very poor, respectively. The categories of
excellent and good were considered as aware, while
the others were considered as not aware [4]. The
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questionnaire was administrated to every resident who
had provided verbal informed consent before
admission into the study.

Data analysis

Descriptive data were presented as mean =+
standard deviation (SD) and percentages using
Microsoft Excel 2010. Differences in distribution were
evaluated using the Chi-square (x°) test by SPSS
version 16.0, and p < 0.05 was considered statistically
significant.

Results
Demographic characteristics of enrolled respondents
A total of 182,085 respondents from the 20
provinces listed above in China participated in the
study, and 178,853 valid questionnaires were received,
while 3,232 respondents were excluded because of
incomplete survey responses. The mean age of the
enrolled respondents was 43.35 years (SD = 18.61).
There were slightly more male respondents (56.41%)
than female (43.59%) respondents. In terms of age
groups, 21.53% of respondents were 15-29 years of
age, 33.49% were 3044 years, 27.99% were 45-59
years, and 16.99% were > 60 years of age. Most of the
respondents were from Type Il counties (82.56%). The
details from these questionnaires are presented in
Table 1.

Knowledge of malaria

The responses to questions related to knowledge of
malaria are provided in Table 2. Among 178,853 valid
guestionnaires, the percentage of correct responses to
malaria vectors and symptoms was 60.25% and
66.72%, respectively. A total of 82.04% of
respondents had knowledge of approaches to treat
malaria; however, only 36.92% and 37.41% of all
respondents knew the fatal malaria species and the
preventive measures against malaria, respectively.

Table 1. Demographic characteristics of respondents of valid questionnaires

Type | county

Type Il county

Age group (years) Male Female Male Female Total
15-29 4,657 3,737 16,417 13,703 38,514
30-44 6,172 4,621 28,242 20,854 59,889
45-59 4,351 3,218 24,155 18,333 50,057

>60 2,417 2,022 14,479 11,475 30,393
Total 17,597 13,598 83,293 64,365 178,853
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Awareness of malaria

Only 32,240 (18.03%) of respondents whose
questionnaires were valid answered all five questions
correctly, and 9,968 (5.57%) respondents answered all
questions incorrectly. Around 56.86% of respondents
were aware of this protozoan disease, and 68.30%
(69,455/101,695) of them were ranked as having good
knowledge. There were significant differences in
awareness of malaria among the four age groups (p <
0.001); the percentages were 56.72% (ages 15-29),
57.75% (ages 30-44), 57.79% (ages 45-59), and
53.74% (ages > 60). Awareness of malaria was better
among males (58.58%) than among females (54.64%)
(p < 0.001). In addition, public awareness of malaria in
Type | counties (59.50%) was better than that in Type
Il counties (56.30%) (p < 0.001). The details are listed
in Table 3.
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Discussion

Public awareness of infectious diseases has an
important role in disease control and prevention. A
lack of reasonable knowledge of infectious diseases
contributes to low detection rates, interruption of
treatment, and discrimination [4,8]. The improvement
of public perception about malaria could not only help
the general population protect themselves, but could
also promote those individuals suspected of being
infected to seek medical help early and be treated
more completely [8-11]. This cross-sectional survey
aimed to understand the level of awareness of malaria
in residents in China at the very beginning of the
China NMEP. One limitation of this study was the
selection bias without regard of financial situation,
education levels, family history of malaria, and
occupation, so that there was not enough validity to
perform bivariate or multivariate analysis to explore
the main influence factors of awareness.

Table 2. Distribution of knowledge of malaria in respondents in China (n = 178,853)

Items N %
Which transmit malaria?

Correct 107,759 60.25
Incorrect 71,094 39.75
Major symptoms of malaria attack?

Correct 119,328 66.72
Incorrect 59,525 33.28
If left untreated, which species of malaria is fatal?

Correct 66,024 36.92
Incorrect 112,829 63.08
What should be done while malaria suffered?

Correct 146,739 82.04
Incorrect 32,114 17.96
What measures could prevent malaria?

Correct 66,903 37.41
Incorrect 111,950 62.59

Table 3. Characteristics of awareness of malaria in respondents in China

Aware (N = 101,695)

Not aware (N = 77,158)

Characteristics Excellent Good Poor Very poor
(n = 32,240) (n = 69,455) (n=67,190) (n=9,968)

Age group (years)

15-29 7,420 14,425 14,527 2,142

30-44 10,952 23,636 22,373 2,928

45-59 8,980 19,949 18,497 2,631

>60 4,888 11,445 11,793 2,267

Sex

Male 18,898 40,201 36,626 5,165

Female 13,342 29,254 30,564 4,803

County

Type | 5,145 13,416 10,949 1,685

Type Il 27,095 56,039 56,241 8,283
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In the previous studies that targeted local residents [5-
7,12] and students [4,13], awareness of malaria was
low, similar to the findings in the present study. The
awareness target of the NMEP is yet to be reached. In
China, although the epidemiology of malaria has
changed dramatically, the lowest malaria burden was
achieved yearly. Malaria importation is an increasing
challenge; therefore, malaria is still an important
infectious disease. However, apart from low public
awareness, knowledge of malaria among expatriate
laborers working in malaria-endemic areas and among
exposed Chinese travelers was far from satisfactory
[14,15]. To reduce the rate of imported malaria,
malaria prevention education should focus on advance
notification if traveling to a malaria-endemic areas,
understanding of and compliance with
chemoprophylaxis, and the importance of practicing
all recommended preventive measures [15-17]. In
addition, medical staff’s knowledge and awareness of
diagnosis, treatment, and prevention of malaria is also
very important to those who are infected or are
suspected of being infected [18,19]. These measures
can be carried out in a variety of ways, such as by
mass media, labor companies, travel agencies, and
community health service centers to spread malaria-
related knowledge, to increase residents’ awareness of
self-protection and of the initiatives of malaria control,
prevention, and elimination [2].

Conclusions

Most respondents’ awareness of malaria was low
at the beginning of the China NMEP; it should be
improved  through  muti-sectoral  cooperation.
Nonetheless, respondents’ awareness was still the
current baseline for assessing the effectiveness of the
NMERP in the future. Interim evaluation of the program
should be done to adjust or update the health education
campaigns for subsequent malaria elimination
planning.
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