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SUMMARY

Knowledge, attitudes and practices (KAP) of the population regarding severe fever with
thrombocytopenia syndrome (SFTS) in endemic areas of Lu’an in China were assessed before
and after an intervention programme. The pre-intervention phase was conducted using a sample
of 425 participants from the 12 selected villages with the highest rates of endemic SFTS infection.
A predesigned interview questionnaire was used to assess KAP. Subsequently, an intervention
programme was designed and applied in the selected villages. KAP was re-assessed for each
population in the selected villages using the same interview questionnaire. Following 2 months of
the programme, 339 participants had completed the re-assessed survey. The impact of the
intervention programme was evaluated using suitable statistical methods. A significant increase in
the KAP and total KAP scores was noted following the intervention programme, whereas the
proportion of correct knowledge, the positive attitudes and the effective practices toward SFTS of
respondents increased significantly. The intervention programme was effective in improving KAP
level of SFTS in populations that were resident in endemic areas.
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INTRODUCTION

Severe fever with thrombocytopenia syndrome (SFTS)
is an emerging tick-borne infectious disease charac-
terised by fever, thrombocytopenia and leukocytope-
nia. The disease was caused by the SFTS virus
(SFTSV), a newly identified member of the genus

Phlebovirus, family Bunyavirudae [1, 2]. SFTS has
been reported in China [3], South Korea [4] and
Japan [5], with an average mortality rate of 5·3% in
China [6]. From 2010 to 2016, SFTS had been
reported in 23 provinces of China, with increased
numbers of people infected with SFTSV yearly. The
infection and death cases were mainly found in central
China, where the Haemaphysalis longicornis ticks are
spread [6].

Previous studies have demonstrated that people
who work outdoors and/or live in mountainous or
hilly rural areas were considered as a high-risk popu-
lation and preventative measures that reduce exposure
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to ticks can prevent SFTSV infection [7–9]. Owing to
the unavailability of vaccines against SFTS and the
fatal outcomes of the syndrome, considerable atten-
tion should be paid to promoting and strengthening
health education and behavioral change among high-
risk populations, especially for people who work
outdoors in the SFTS endemic areas. The health edu-
cation of the affected population can promote its
awareness and preventive skills against SFTS [10]. In
addition, it can strengthen the multi-sectoral joint
cooperation mechanism and increase the social health
benefits that are provided by the government with
regard to SFTSV infection.

A ‘Knowledge, Attitudes, and Practices’ (KAP) sur-
vey is representative of a specific population and is
used in order to collect information on what is
known, believed and done regarding a specific topic
[11]. It is required for program implementers to under-
stand the disease-related KAP of the affected popula-
tion since KAP is an important determinant of
community involvement and collaboration and plays
a crucial role in the successful prevention and control
of the disease [12]. Certain studies have shown that the
improved KAP level of a population can effectively
prevent and control vector-borne diseases such as
Rift Valley fever, malaria and dengue fever [13–15].
The public’s knowledge of SFTS, the attitudes to
risks and adaptation practices comprise three of the
most important factors for the reduction of the risk
of SFTS infection. It is therefore recommended that
the population in endemic areas should be provided
with targeted health education regarding proper pre-
ventive and control strategies for SFTS.

Although numerous studies have been conducted
for the assessment of levels of different disease-related
KAP in different regions of the world [16–20], to our
knowledge, no SFTS-related KAP studies have been
reported. Therefore, the present study was conducted
among populations in endemic areas of Lu’an city.
The city is known as the western region of Anhui
province and is located in the middle-eastern region
of China, accounting for 20·76% of the total number
of confirmed disease cases in the Anhui province
from January 2011 to July 2014 [21]. The ultimate
goal of the study was to provide evidence to the
local health authorities and communities for the
development of preventive strategies that aim to
reduce the incidence of SFTS. The present study pro-
vides baseline data with regard to SFTS-related KAP
of a local population in China. The data can be used
for future investigations regarding SFTS prevention

and control. The study findings further provide base-
line data that could be used for the evaluation of the
intervention effects on the KAP survey items.

METHODS

The present pre-post intervention study was conducted
from September 2016 to April 2017. The study con-
sisted of three phases: pre-intervention phase; interven-
tion phase; and post-intervention phase.

Pre-intervention phase

The pre-intervention phase was conducted in SFTS
endemic areas of Lu’an city. In order to represent
the areas of endemic infection, we first selected two
counties with the highest rates of endemic SFTS infec-
tion from 2011 to 2016 according to the China
Information System for Diseases Control and
Prevention (CISDCP); Second, three towns with the
highest rates of endemic SFTS infection of the selected
counties were included in the study; Finally, we
selected two villages with the highest rates of endemic
SFTS infection from the selected towns. Therefore, a
total of 12 villages were selected from the six towns
in two counties (Jinzhai county and Huoshan county)
of Lu’an city. The 12 selected villages were located at
the northern foot of the Dabie Mountains with forest
coverage rate of 75%. The climate feature of these
areas is warm and humid, with an annual average
temperature of 15·6 °C. These natural conditions are
favourable for the growth and reproduction of ticks.
A previous study that was conducted in these areas
used targeted surveillance and then indicated that
the two counties were endemic areas [21]. The study
populations consisted of two groups (students of
fourth, fifth and sixth grades in primary schools and
ordinary residents) living and/or working in the
selected villages at least 3 months. Primary school stu-
dents were further included as study populations for
the following two reasons: First, the students in the
rural primary schools in the areas investigated in the
present study were mostly left-behind children. Their
parents migrated from underdeveloped rural areas to
urban centers in search of optimal job opportunities.
The majority of the children were resident in home-
towns with their grandparents. The children were
involved in farm work activities including tea-picking
and feeding livestock. They were also vulnerable to
exposure to ticks. Second, the aim of the study was
the education of selected children so that they could
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spread the knowledge acquired from the intervention
programme to their guardians since the majority of
their guardians had no formal education. Healthcare
staff including doctors and nurses was not included as
their special occupations. The calculation of the sample
size and sampling diagram for the present study is pre-
sented in Eq. (1) [14] and Fig. 1, respectively.

n=Z2p(1− p)
d2 = (1· 96)2(0·50) (1− 0·50)

(0·05)2 = 384 (1)

where n= the sample size; d= an acceptance error =
0·1 × p; Z = 1·96 (the standard normal score at the
95% confidence interval); P= 0·50 (assume the propor-
tion of participants knowledgeable on SFTS is 50%).

The sample size was increased by 10% to account
for unresponsive subjects, missing and/or incom-
plete data that occurred during data collection.
Consequently, the required sample size was at least
422 individuals.

A structured questionnaire was used to collect the
demographic information and assess the KAP of the
population with regard to SFTS. The questionnaire
was developed with reference to expert consultation
and the ‘Guidelines for the prevention and control of
severe fever with thrombocytopenia syndrome (2010
edition)’ published by the Chinese ministry of health
in order to match the scope of the study (http://www.
moh.gov.cn/mohwsyjbgs/s8348/201010/49272.shtml).
The questionnaire consisted of four major sections:
the first section was concerned with the demographic
data of participants and the second; third; and fourth
sections were formulated in order to test the knowl-
edge; attitudes; and practices of the subjects toward
SFTS. A total of six questions were used in order to
assess the knowledge, while the practices were assessed
using three questions. The attitudes were evaluated by
five statements that were presented on a three-point
Likert scale format with ‘Yes’, ‘maybe’, and ‘no’
responses. For each question in the knowledge section,
a score of 1 was awarded for each correct response
while a wrong response or ‘don’t know’ corresponded
to a score of 0. A knowledge score for each respondent
was calculated by summing the number of correct
answers collected out of six questions. A score of 2
was awarded if the respondent reported ‘Yes’, while
‘maybe’ and ‘no’ responses were assigned to 1 and 0
scores in the attitudes section, respectively. Each cor-
rect preventive measure of respondents mentioned
was awarded a score of 1, while a score of 0 was
assigned if the preventive measure was incorrect and/
or not mentioned. A practice score for each

respondent was calculated by summing the number
of correct responses out of the three questions. Thus,
the maximum total score for the questionnaire was 26.

Prior to data collection, the validity of the designed
questionnaire was confirmed by a Cronbach’s alpha
(α) internal consistency coefficient of 0·83 for the
three components in a pilot study involving 30 partici-
pants with different occupations (farmers, students,
workers and self-employed works, etc.). Following
the pilot study and through research team discus-
sion, the decision was made to use the questionnaire
as an interview questionnaire rather than a self-
administered questionnaire, since certain items
required explanation to the participants by trained
interviewers.

Various measures were taken in order to ensure the
quality of the questionnaire. All interviewers received
systematic training including roles, responsibilities
and appropriate interviewing skills prior to the survey.
Furthermore, during questionnaire collection, two
senior researchers were always present to monitor the
process and examine the quality of the data collected.

Intervention phase

The Information-Motivation-Behavioral Skills (IMB)
model is a theoretical framework developed by
Fisher et al. [22, 23]. The IMB model of health behav-
iour modification using the assumption that executing
a health promotion behaviour is a function of the
extent to which one is well informed regarding the
behaviour and/or motivated to engage in the behav-
iour. For example, the model can assess whether one
participant has positive personal attitudes and/or
intentions toward the behaviour and social support
for the behaviour. Furthermore, the IMB model
assesses whether the subjects have the appropriate
behavioural skills to perform the behaviour [24].
Briefly, this model postulates that prevention beha-
viours are directly influenced by an individual’s
knowledge regarding a disease, their motivation to
avoid the disease and their skills and capacity to
engage in behaviours, while the information and
motivation further cause a direct influence in the
behavioural skills. Based on the assumption and the
study results in the pre-intervention phase, an educa-
tional programme was designed and carried out in
the 12 villages. This programme was tailor-made
according to the specific needs of the rural residents
and primary school students. The educational pro-
gramme was offered by way of integrating
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community-level and individual-level in the 12 vil-
lages, which were considered as 12 community units.
The specific measures were as follows: (1) the basic
preventive knowledge of SFTS was spread to the com-
munity population by personalised health communi-
cation materials including posters, banners and
propaganda brochures, which were developed based
on expert consultation; (2) SFTS epidemic was most
common in rural areas, due to the relatively low edu-
cational level of the rural residents and due to difficult
access to relevant information. Therefore, the rural
primary school students were responsible to spread
the preventive knowledge to their families based on
the acquired knowledge from the health education lec-
tures and the peer discussions, which were conducted
in the community primary schools; (3) the combined
measures of the community health education and indi-
vidual counselling were used due to the existence of
individual differences. The local clinicians further pro-
vided individual health education counseling and
interaction with subjects who exhibited lower aware-
ness of SFTS in the pre-intervention phase; (4) during
the intervention period, health education activities
were facilitated via the use of appropriate mass
media including radio, television, newspapers and
internet. Finally, the village clinicians required specific
training in order to improve their diagnostic and treat-
ment ability with regard to SFTS.

Post-intervention phase

The intervention programme was conducted specifi-
cally between late January and early February.
Following 2 months of conduct, the second survey
was carried out in the post-intervention phase in
order to reassess the KAP of the population regarding
SFTS. This was achieved by the same interview ques-
tionnaire and scoring criteria for each question in the
pre-intervention phase. Since most rural populations
in these areas had initiated their farming activities,
including tea-picking, in April, they were more vulner-
able to tick exposure. Consequently, the second survey
was conducted in order to reassess the KAP and
improve the awareness of the populations in these
areas. According to the sampling procedure in the pre-
intervention phase, we calculated the sample size with
the knowledge rate of 56·2%, based on the results
obtained in the first survey and increased by 10% in
order to allow any missing and/or incomplete data
in the post-intervention phase. Consequently, the
required sample size was at least 332. Finally, a total
of 339 participants completed the re-assessed survey.

Data analysis

The data were coded and entered into EpiData 3.1
and the collected data were analysed using SPSS

Fig. 1. Sampling diagram of the study.
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version 11. Assessment of the normality of data was
performed using Shapiro–Wilk test. Significant results
for total KAP, KAP scores (Ps < 0·05) were obtained.
For categorical variables, the data were computed as
frequencies and percentages, while for continuous vari-
able there was presented as mean ± standard deviation
(S.D.), such as the parameters of age. For non-normally
distributed data including total KAP, KAP scores were
described as median and interquartile range (IQR).
The comparison of the proportions for the categorical
variables was carried out using the χ2 test or Fisher’s
exact test when appropriate. The total KAP, KAP
scores in the pre-test and the post-test were compared
using the Wilcoxon Rank Tests in order to determine
the impacts of the intervention programme. Tests
were two-tailed. A P value of less than 0·05 (P<
0·05) was considered statistically significant.

Ethical statement and informed consent

Ethical approval was obtained from the Biomedical
Ethics Committee of the Anhui Medical University
(No. 2015005). Written informed consent was
obtained from all the participants prior to the survey.
All data obtained were anonymous and all attendees
were offered the option of not participating.

RESULTS

Demographic characteristics of the participants

The parameters of age, sex, educational level, occupa-
tion and frequency of outdoor work during the last
month of the participants in the pre- and post-
intervention phases are presented in Table 1. The
mean age of the respondents was 39·90 (S.D., 22·12)
years in the pre-intervention phase and 38·82 (S.D.,
21·98) years in the post-intervention phase. Among
the 425 respondents in the pre-intervention phase,
51·8% were male and 49·2% had an elementary school
educational level. Similarly, 49·6% among the 339
respondents in the post-intervention phase were male
and 44·5% had an elementary school educational
level. In terms of occupation, the majority of the
respondents were farmers and students in the two
phases. With regard to the frequency of the outdoor
work during the last month, 36·7% of the respondents
worked outdoors occasionally (1–9 days last month)
and 29·6% of these respondents usually worked out-
doors during the last month (520 days last month)
in the pre-intervention phase. In the post-intervention
phase, 38·3% of respondents worked outdoors

occasionally and 25·7% usually worked outdoors dur-
ing the last month. No significant differences were
observed between the two study phases in terms of
age, sex, educational level, occupation and frequency
of outdoor work during the last month (P > 0·05).

Impact of the intervention programme on KAP of
students and non-students groups

The KAP scores of the students group and the non-
students group before and after the intervention pro-
gramme were statistically tested by Wilcoxon rank test
at 95% confidence interval to evaluate the difference
between the two groups. In the pre-intervention phase,
the total KAP scores for students group (mean rank
= 166·6) and non-students group (mean rank = 235·1)
were statistically significantly different and displayed a
median of 12 (IQR= 9·5–14) in students group and 14
(IQR= 11–17) in non-students group, respectively. In
the post-intervention phase, the total KAP scores for
students group (mean rank = 176·4) and non-students
group (mean rank = 167·1) were not statistically signifi-
cantly different and displayed a median of 17 (IQR=
15–19) in students group and 17 (IQR= 13–19) in non-
students group, respectively. Based on these results, it
can be assumed that the intervention programme had
a better effect on students group.

Impact of the intervention programme on knowledge

We assessed KAP of respondents regarding SFTS
based on their responses to the questionnaire pro-
vided. Table 2 shows the median (IQR) of KAP and
total KAP score was 3 (1–5), 8 (6·5–9), 3 (2–3) and
13 (11–17) in the pre-invention phase and 5 (3–7),
10 (7–10), 3 (3–3) and 17 (14–19) in the post-invention
phase, respectively. The results indicated that there was
a significant increase in the four type scores (Ps <
0·001). As shown in Table 3, 56·2% out of the 425
respondents in the pre-intervention phase reported ini-
tially that they had knowledge of SFTS, whereas fol-
lowing the educational programme, this percentage
was increased to 80·4% out of 339 respondents. This
indicated a mean increase of 24·2% (P< 0·001).
Approximately half of the respondents (53·6%)
reported that fever was the most common symptom
of SFTS and other symptoms such as general malaise,
fatigue, headache, muscle pain; nausea, vomit, anor-
exia, diarrhea; thrombocytopenia; leukopenia; and
cough, sore throat were less frequently reported as
the most common symptom as cited by 32·0%,
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16·9%, 16·7%, 8·7% and 6·6% of the respondents,
respectively. Following the intervention programme,
the proportions of participants that reported symp-
toms such as nausea, vomit, anorexia, diarrhoea
(30·4%); thrombocytopenia (29·5%); leukopenia
(23%); and cough, sore throat (10·6%) were signifi-
cantly increased. A significantly increased proportion
of participants reported that most SFTS cases can
be cured (50·7% vs. 64·4%; P < 0·001), the proportion

of participants who believed that SFTS cannot be pre-
vented with the vaccine was significantly increased fol-
lowing the intervention programme (16·9% vs. 24·6%;
P < 0·001). A similar result was noted for the propor-
tion of participants who believed that SFTS can be
infectious to others (28·6% vs. 41·8%; P< 0·001) fol-
lowing the intervention programme. A substantial
number of respondents in the two phases believed
that if they live with the patient, contact or speak

Table 1. Sample socio-demographic characteristics from the two study phases (pre-intervention phase and
post-intervention phase)

Variables

Pre-intervention phase
(n= 425)

Post-intervention phase
(n= 339)

P valuen (%) n (%)

Age (years) 0·270
Less than 25 128 (30·0) 102 (30·1)
25–50 130 (30·5) 87 (25·7)
51 and above 168 (39·4) 150 (44·2)

Sex 0·545
Male 220 (51·8) 167 (49·6)
Female 205 (48·2) 170 (50·4)

Educational level 0·365
Illiteracy 64 (15·1) 46 (14·4)
Elementary school 209 (49·2) 142 (44·5)
Junior middle school 67 (15·8) 64 (20·1)
Senior middle school/Secondary vocational school 61 (14·4) 42 (13·2)
Three-year university degree or above 24 (5·6) 25 (7·8)

Occupation 0·810
Student 142 (33·4) 109 (32·2)
Unemployed 30 (7·1) 23 (6·8)
Migrant worker 8 (1·9) 4 (1·2)
Farmer 153 (36·0) 122 (36·0)
Teacher 21(4·9) 22 (6·5)
Self-employed individual 32 (7·5) 34 (10·0)
Township cadre 28 (6·6) 19 (5·6)
Others 11 (2·6) 6 (1·8)

Frequency of outdoor work during the last month 0·098
Usually (520 days last month) 126 (29·6) 87 (25·7)
Often (10–19 days last month) 79 (18·6) 51 (15·0)
Occasionally (1–9 days last month) 156 (36·7) 130 (38·3)
Never 64 (15·1) 71 (20·9)

P-value; χ2/Fisher Exact Test estimation.

Table 2. Differences in knowledge, attitude, practice and total (overall) (shown as median (interquartile range))
scores in pre-intervention phase and post-intervention phase

Domain Pre-test score Pre-test mean rank Post-test score Post-test mean rank P value

Knowledge 3 (1–5) 332·1 5 (3–7) 445·6 <0·001
Attitude 8 (6·5–9) 326·1 10 (7–10) 453·2 <0·001
Practice 3 (2–3) 328·0 3 (3–3) 450·9 <0·001
Overall 13 (11–17) 322·2 17 (14–19) 458·1 <0·001

P value; Wilcoxon Rank Tests.
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with the patient closely can cause the spreading of
SFTS. Only 25·4% of the respondents were aware
that contact with the blood and/or secretions of SFTS
patients directly can cause the spreading of SFTS.
This proportion increased to 42·5% following the inter-
vention programme (P< 0·001). However, a decreased
proportion of respondents were noted who believed
that tick bite can cause the spreading of SFTS,
although this did not reach statistical significance.

Impact of the intervention programme on attitudes

Table 4 indicates the respondents ’ attitudes toward
the prevention of SFTS with regard to adopting per-
sonal protective strategies when in contact with live-
stock; dealing with livestock that carries ticks in
time to prevent family members from being bitten

by ticks; cleaning up weeds and shrubs in the yard
and/or around the house regularly; and participating
in the free related detections of SFTS that were con-
ducted by health departments. The proportion of the
participants significantly increased from 56·9%,
73·7%, 80·0% and 66·9% to 68·2%, 79·6%, 84·8%
and 81·0%, respectively, following the intervention
programme, with exception of the attitudes about
counselling-related information about preventive
strategies of SFTS in the lectures or propaganda
which were conducted in communities.

Impact of the intervention programme on practices

With regard to practice questions (Table 5), 68·0% of
the respondents believed that if someone who was bit-
ten by tick, he or she should palsy tick with medical

Table 3. Differences in knowledge in pre-intervention phase and post-intervention phase

Knowledge questions

Test responses (%)

P value
Pre-intervention Phase
(n= 425)

Post-intervention Phase
(n= 339)

Do you know what SFTS is? <0·001
Yes 237 (56·2) 271 (80·4)
No 185 (43·8) 66 (19·6)

What are the most common symptoms of SFTS?
Fever* 228 (53·6) 203 (59·6) 0·084
General malaise, fatigue, headache, muscle pain* 136 (32·0) 126 (37·2) 0·135
Nausea, vomit, anorexia, diarrhoea* 72 (16·9) 103 (30·4) <0·001
Cough, sore throat* 28 (6·6) 36 (10·6) 0·046
Leukopenia* 37 (8·7) 78 (23·0) <0·001
Thrombocytopenia* 71 (16·7) 100 (29·5) <0·001

Do you think that SFTS can be cured? 0·001
All cases can be cured 32 (7·6) 18 (5·4)
Most cases can be cured after regular treatment* 214 (50·7) 215 (64·4)
Don’t know 176 (41·7) 101 (30·2)

Do you think that SFTS can be prevented with a vaccine? 81 (19·2) 90 (26·7) <0·001
Yes 71 (16·9) 83 (24·6)
No* 71 (16·9) 83 (24·6)
Don’t know 269 (63·9) 164 (48·7)

Do you think that SFTS can be infectious to others? <0·001
Yes* 118 (28·6) 141 (41·8)
No 120 (29·1) 107 (31·8)
Don’t know 175 (42·4) 89 (26·4)

Which of the following human activities may cause spreading of the
disease?
Living with the patient 52 (12·2) 50 (14·7) 0·310
Contacting or speaking with the patient closely 42 (9·9) 51 (15·0) 0·030
Contacting with the patient’s blood and/or secretions directly* 108 (25·4) 144 (42·5) <0·001
Tick bite* 187 (44) 130 (38·3) 0·115

SFTS, severe fever with thrombocytopenia syndrome.
P-value; χ2/Fisher Exact Test estimation.
* Correct items.
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alcohol or iodine and then remove the tick slowly;
90·5% of the respondents believed that if someone
who was bitten by tick and developed symptoms of
fever or other physical discomfort, he or she should
raise vigilance and go to the hospital for treatment
immediately. The proportion of the two practices sign-
ificantly increased to 79·4% and 95·2% following the
intervention programme, respectively. With regard to
the use of general precautions when working out-
doors, the most common practice adopted by 56·2%
of the respondents was wearing long-sleeved clothing
and putting cuffs into the socks or shoes, followed
by 31·1% of the respondents applying repellent. The
proportion significantly increased to 69·9% and
46·3% of the respondents using these two precautions,
respectively following the intervention programme.

DISCUSSION

To the best of our knowledge, this is the first study
that provides evidence of the impact of an intervention
programme on KAP concerning SFTS conducted in

rural populations randomly selected from the 12 vil-
lages in the two counties of Lu’an city. These locations
are known as endemic areas of SFTS. The results
could be used as baseline data in order to evaluate
future tools and strategies formulated to prevent, con-
trol and/or eradicate SFTS in the study areas and
other similar areas.

The compare the difference of KAP from students
with that from other people group indicated that the
intervention programme had a better effect on stu-
dents group. So, we think that they could spread the
knowledge acquired from the intervention programme
to their guardians. The limited knowledge of the par-
ticipants regarding SFTS was shown in the study in
pre-intervention phase. The reason for this outcome
may be attributed to the relatively high frequency of
illiteracy and elementary school educational level
among participants (64·3%) that play an important
role in limiting the awareness and/or acquisition of
knowledge regarding SFTS. Several earlier studies
demonstrated that the educational level was an
important determinant of knowledge acquisition

Table 4. Differences in attitudes in pre-intervention phase and post-intervention phase

Attitude questions

Test responses (%)

P valuePre-intervention Phase (n= 425) Post-intervention Phase (n= 339)

Would you adopt personal protective strategies when in contact with livestock (e.g. sheep, cattle, pigs,
dogs, etc.)?

0·006

Yes 236 (56·9) 227 (68·2)
No 116 (28·0) 66 (19·8)
Maybe 63 (15·1) 40 (12·0)

Would you deal with livestock that carries ticks in time to prevent family members from being bitten by
ticks?

0·006

Yes 302 (73·7) 265 (79·6)
No 78 (19·0) 36 (10·8)
Maybe 30 (7·3) 32 (9·6)

Would you clean up weeds and shrubs in the yard and/or around the house regularly? 0·036
Yes 328 (80·0) 285 (84·8)
No 63 (15·4) 31 (9·2)
Maybe 19 (4·6) 20 (6·0)

Would you counsel related information about preventive strategies of SFTS in the lectures or propaganda
which were conducted in your communities?

0·106

Yes 357 (91·9) 322 (95·3)
No 16 (3·8) 7 (2·1)
Maybe 18 (4·3) 9 (2·7)

Would you participate in the free related detections of SFTS that conducted by health departments? <0·001
Yes 281 (66·9) 273 (81·0)
No 12 (2·9) 4 (1·2)
Maybe 127 (30·2) 60 (17·8)

SFTS, severe fever with thrombocytopenia syndrome.
P-value; χ2/Fisher Exact Test estimation.
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with regard to similar vector-borne diseases [25, 26]
and individuals with higher educational level were
more likely to have sufficient knowledge compared
with those who were less educated [27]. A significantly
improved proportion of respondents were knowledge-
able of SFTS and the most common symptoms of this
disease in the post-intervention phase were noted due
to the effect of intervention. Since it is crucial for a
person to recognise the disease and its symptoms,
and seek adequate medical help in a timely manner,
this finding confirms the necessity for health educa-
tion. However, the correct answer proportions of the
most common symptoms was low at the initiation of
the programme and following its completion, which
may be explained by the fact that it is even difficult
for medical workers to report the majority of clinical
symptoms of SFTS in the absence of previous encoun-
ters, not to mention rural residents. Appropriately half
(50·7%) of the respondents in the pre-intervention
phase believed that most cases can be cured after regu-
lar treatment. The average mortality rate of SFTS is
currently estimated to 5·3% in China [6] and in some
severe cases, fatalities occur due to untimely treat-
ment. The proportions of the respondents reported
that SFTS cannot be prevented with vaccines and
that SFTS can be infectious to others by contacting
with the patient’s blood and/or secretions directly, or
tick bite was relatively low in the two phases. It can

be speculated that there is limited accessible source
of information with regard to a previously unfamiliar
disease with the exception of the intervention pro-
gramme. Consequently, certain populations cannot
provide sufficient information to the disease. Thus,
the intervention programme should be continuous
and further developed and implemented in order to
educate and increase the public knowledge level of
this disease.

Remarkable percentage of respondents in the two
phases exhibited positive attitudes with respect to
dealing with livestock that carries ticks in time to pre-
vent family members from being bitten by ticks; clean-
ing up weeds and shrubs in the yard and/or around the
house regularly; counselling related information about
preventive strategies of SFTS in the lecture or propa-
ganda, which were conducted in communities; partici-
pating in the free related detections of SFTS that were
conducted by health departments. This may be
explained by the fact that most respondents fear the
disease as a result of living in small communities
where cases and deaths have occurred. The majority
of the participants exhibited positive to responses
with regard to the prevention of infection by this dis-
ease. Due to the unavailability of a SFTS vaccine and
increased public awareness is required regarding the
risk factors of SFTS and possible preventive measures,
which can aid the reduction of the exposure to the

Table 5. Differences in practices in pre-intervention phase and post-intervention phase

Practices questions

Test responses (%)

P value
Pre-intervention Phase
(n= 425)

Post-intervention Phase
(n= 339)

What do you think someone should do if she or he was bitten by tick? 0·002
Palsying tick with medical alcohol or iodine and then remove the
tick slowly

272 (68·0) 262 (79·4)

Squashing the tick and then removed it directly 103 (25·8) 57 (17·3)
Don’t deal with it 25 (6·2) 11 (3·3)

What advice would you give someone who was bitten by tick and developed symptoms of fever or other physical
discomfort?

0·011

Raising vigilance and go to the hospital for treatment
immediately

363 (90·5) 316 (95·2)

Symptomatic treatment with drugs which were bought by oneself 23 (5·7) 5 (1·5)
Don’t take any measures 15 (3·7) 11 (3·3)

What are the general precautions to take when you working
outdoors?
Don’t take protective measures 86 (20·2) 52 (15·3) 0·081
Wearing long-sleeved clothes and put cuffs into the socks or shoes 239 (56·2) 237 (69·9) <0·001
Applying repellent 132 (31·1) 157 (46·3) <0·001
Don’t know how to take protective measures 50 (11·8) 26 (7·7) 0·060

P-value; χ2/Fisher Exact Test estimation.
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virus and the control of the spread of the disease. The
successful application of preventive measures in live-
stock that carry ticks including the treatment of live-
stock with acaricides can decrease the risk of
population exposure to ticks [28]. Cleaning up weeds
and shrubs in the yard and/or around the house can
eliminate tick habitats [28]. The participation in the
free related detections of SFTS could be used by the
local health authorities in the analysis of the epidemic
condition and the development of preventive strat-
egies. However, the relatively low proportion of
respondents in the two phases with respect to adopting
personal precautions when in contact with livestock
indicated that the majority of the participants were
unaware that domestic animals could act as amplify-
ing hosts of SFTSV [29, 30].

More than 90% of respondents in the two phases
believed that if someone was bitten by tick and devel-
oped symptoms of fever or other physical discomfort,
they should raise vigilance and go to the hospital for
treatment immediately. The strategy of seeking
medical assistance rather than following detrimental
self-treatment practices is notably important for the
treatment of the disease in the absence of specific
treatment. It would be difficult for physicians to diag-
nose SFTS due to the non-specific clinical symptoms
[31]. Consequently, the early recognition and treat-
ment of people who have been bitten by tick and
experience any of the relevant disease symptoms is
crucial for the decrease of the risk of serious complica-
tions. The majority (68·0% vs. 79·4%) of the respon-
dents in the two phases believed that someone
should palsy tick with medical alcohol or iodine and
then remove the tick slowly if he or she was bitten
by a tick. By contrast, a small proportion of the
respondents chose to squash the tick prior to removing
it directly, which may force the tick’s blood back into
the skin. If the tick is infectious, people will become
infected, as well. With regard to taking precautions
when working outdoors, 56·2% and 69·9% of the
respondents reported that they would wear long-
sleeved clothing and put cuffs into socks or shoes
in order to avoid tick bite in the pre-intervention
and post-intervention phases, respectively. Similarly,
31·1% and 46·3% of respondents reported that they
would apply repellent in order to avoid tick bite in
the two phases, respectively. The two personal precau-
tionary measures were recommended by previous
studies [7, 8]. The increased proportion of the effective
practices that were used following the intervention
programme might have been associated with the

elevated level of knowledge. The previous study
demonstrated that the level of knowledge was found
to be the predictor of good practice [32]. At present,
the decrease in the risk of the tick to human transmis-
sion is critical for outdoor workers in endemic areas.
This decrease can be achieved by the application of
long-sleeved clothing, the use of gloves and the min-
imal exposure of bare skin to tick-infested vegetation
as well as the use of available insect repellents, includ-
ing diethyltoluamide on bare skin.

The present study demonstrated that the interven-
tion programme exhibited an optimal impact on
knowledge, attitudes and practices of the population
regarding SFTS in endemic areas. A similar study
that was conducted in China indicated the effect of
health education intervention on knowledge and prac-
tice with regard to dengue fever [33]. Similarly, the
comprehensive intervention was reported to be an
effective way to improve the health behaviors signifi-
cantly and decrease the incidence rate of intestinal
infection diseases effectively in the Guizhou Province
[34]. Since the appropriate application of the interven-
tion programme has been shown to improve KAP
level regarding SFTS, the local health authorities
and communities should strengthen and promote
health education regularly.

Study limitations and strengths

This study provides the first evidence of the impact of an
intervention programme on KAP concerning SFTS.
However, this study has some limitations. First, some
attendees were unresponsive and failed to complete
the survey. Second, a lack of long-term follow-up to
determine retention of knowledge gained. Third,
although the assumed proportion of participant’s
knowledge on SFTSwas in accordancewith our results,
it was based on the reference of other similar vector-
borne disease [14] due to lack of awareness rate of
SFTS reported, hence we also think it was a limitation
of our study. Finally, we know that it would be better
if the sample size in the post-intervention phase is
matching with the sample size in the pre-intervention
phase. Actually, due to the fact that most people work
outdoors in April, it was hard to recruit the same num-
ber of participants in the post-intervention phase as in
pre-intervention phase. Nevertheless, this study was
successful in assessing baseline information regarding
KAP related to SFTS prevention and in disseminating
information regarding a locally important disease to
many populations.
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CONCLUSIONS

A significant improvement in KAP of the population
regarding SFTS was achieved in endemic areas of
Lu’an city as a result of an intervention programme.
Most of the respondents had an acceptable level of
attitudes and practices about SFTS after an interven-
tion programme was implemented, indicating the
effect of our programme. However, the knowledge
in relation to the most common symptoms and trans-
mission modes of SFTS still needs to be improved.
Based on previous results, we can conclude that
administering an intervention programme can be con-
sidered as an effective tool for preventing infectious
diseases as this method increases awareness of resi-
dents with regard to prevention and control of
SFTS. Thus, we recommend that proactive health
education via appropriated mass media should be
strengthened and needs to be continuous. A set of
local strategies should be formulated to promote the
implementation of prevention and control measures
aimed at enhancing the population’s knowledge of
SFTS, raising the self-protection awareness, minimis-
ing the exposure of SFTS and to promote positive atti-
tudes and the best protective practices available.
Project managers, health planners, policy makers
and local governments need to apply greater effort
to implementing SFTS control measures in communi-
ties to ensure those measures are proactive and effect-
ive. Further studies are required to confirm and extend
the findings of the current study.
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