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Abstract

Background: Understanding people’s knowledge, attitudes, and practices (KAP) regarding a new infectious disease is crucia
to the prevention and control of it. Human infection with avian influenza A (H7N9) was first identified on March 31, 2013 in
China. Out of the total number of 134 cases confirmed from March to September 2013 in China, Zhejiang Province saw the
greatest number (46 cases).

Objective: Thisstudy employed amobile Internet survey to assess KAP regarding H7N9 among mobile phone usersin Zhejiang
Province. This study intended to examine KAP by region and the association between sociodemographic variables and KAP.

Methods: An anonymous questionnaire was designed by Zhejiang Provincial Center for Disease Control and Prevention (CDC).
A cross-sectional survey was executed through amobile Internet application platform of ChinaUnicomin 5 regionsin Zhejiang
Province. Stratified and clustered sampling methods were applied and mobile phone users were invited to participate in the study
voluntarily.

Results: A total of 9582 €ligible mobile phone users participated in the survey with a response rate of 1.92% (9582/5,000,000).
A total of 9105 valid responses (95.02%) were included for statistical analysis. Generally, more than three-quarters of the
participants had some basic knowledge of H7N9 and held the attitude recommended by the Zhejiang CDC toward eating cooked
poultry (77.55%, 7061/9105) and visiting a hospital at the occurrence of symptoms (78.51%, 7148/9105). Approximately half
of the participants worried about contracting H7N9, and took preventive practices recommended by the Zhejiang CDC. But only
14.29% (1301/9105) of participants kept eating cooked poultry as usual. Although worry about H7N9 infection did not differ by
region, Hangzhou saw the largest proportion of participants with knowledge of H7N9, which was probably because Hangzhou
had the greatest number of H7N9 cases. KAP varied by some sociodemographic variables. Female participants were more likely
to know about symptoms of H7N9 (OR 1.32, 95% CI 1.08-1.61), to worry about contracting it (OR 1.15, 95% CI 1.04-1.27), and
to report their lives being influenced by it (OR 1.27, 95% CI 1.15-1.41). They were also more likely to take the recommended
precautions. Male participants and younger participants were less likely to comply with advocated protective practices.

Conclusions: The results suggest that health education should be customized depending on sociodemographic variables to
achieve more effective behavioral outcomes.

(IMIR mHealth uHealth 2015;3(1):e15) doi: 10.2196/mhealth.3394
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Introduction

OnMarch 31, 2013, the Chinese government announced 3 cases
of human infection with the avian influenza A (H7N9) virusin
2 provinces[1]. From March to September 2013, atotal of 134
cases were identified in 12 provinces with Zhejiang Province
seeing the largest number 46 cases, including 11 deaths[2]. The
number of confirmed cases in Hangzhou, the capital city of
Zhgjiang Province, wasthelargest [2]. Most H7N9 patients had
reported recent exposureto live poultry [1]. Clinical symptoms
at the onset of the illness include a high fever (=38°C) and a
cough. As the disease progressed, patients could develop
dyspnea or severe progressive pneumonia, and could rapidly
develop acute respiratory distress syndrome [2-4].

Given China’s high population density, prevention and control
of new infectious diseases is particularly challenging. There
was limited knowledge available about H7N9 when it struck,
which raised many public health concerns globally [5]. To
prevent and control H7N9, the Zhejiang Province Government
implemented a series of interventions, including increasing the
emergency response level and closing live poultry markets.
During the outbreak of H7N9, the Zhejiang Provincial Center
for Disease Control and Prevention (CDC) used different means
to conduct health education to encourage the public to take
preventive behaviors. For example, the Zhgjiang CDC published
a booklet titled “Common Respiratory Infectious Diseases
Booklet.” The printed booklets were given away in communities
and the electronic version was uploaded to the Zhejiang CDC's
website for downloading. The Zhejiang CDC made full use of
major media outlets, such as Zhejiang Daily and Zhejiang
Television, and they also set up a 24-hour hotline. In addition,
the Zhgjiang CDC used 2 accounts, named China Health
Education and Zhejiang Health Education, on Sina Weibo, a
Twitter-like Chinese microblog, to disseminate information
about behaviorsto prevent respiratory communicabl e diseases.

Inaccurate information and negative attitudes toward emerging
communicable diseases may lead to unnecessary concerns,
rumors, social chaos, and even excessive panic, which might
aggravate the epidemic [6]. Quick-spreading rumors of the
outbreak of H7N9 were found in most provinces in China.
Previous experience with severe acute respiratory syndrome
(SARS) has demonstrated the importance of monitoring public
perception of epidemic control, which may affect the public’'s
compliance to advocated precautionary behaviors. Elucidation
of factors that may affect precautionary behaviors, such as
knowledge and risk perception of the disease, may also help to
prevent the spread of infection. Previous studies have
demonstrated the positive correlation between perceived
infectiousness and the willingness to adhere to recommended
behaviorsthat prevent and control infection [7,8]. Therefore, it
is important to assess the public’'s knowledge, attitudes, and
practices (KAP) regarding H7N9 [9]. Specifically, this study
evaluated K AP among mobile phone usersin Zhejiang Province.
Findings of the current study can provideinformation about the
effectiveness of the Zhegjiang CDC's hedlth education efforts
aswell ashow to design evidence-based interventionsto reduce
the risks of contracting H7N9 among the public.
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Examining KAP in traditional ways, such as paper-and-pencil
guestionnaires, involves agreat amount of human and material
resources and can aso take a long time. Considering that
increasingly more people used mobile phones to access the
Internet, we conducted a mobile Internet survey. According to
the China Internet Network Information Center [10], Zhejiang
Province had 65.22 million mobile phone usersin January 2013,
of which 4.81 million were mobile Internet users[11].

Methods

Overview

Zhejiang Provincial CDC designed and conducted the
cross-sectional and closed survey among mobile phone users
in Zhejiang Province regarding H7N9 during the outbreak of
this new avian influenza. We described the survey and reported
results according to “ Checklist for Reporting Results of Internet
E-Surveys (CHERRIES)” [12].

Study Site

We performed this study in 5 regions in Zhejiang Province; 4
regions—Hangzhou, Jiaxing, Huzhou, and Shaoxing—reported
cases of H7N9 and 1 region—Ningbo—did not.

Participants

ChinaUnited Network Communications Group Co, Ltd (China
Unicom) has a modern communications network characterized
by nationwide coverage and global reach. ChinaUnicomisone
of China's largest mobile phone carriers. Participation was
voluntary without any financial incentive. Participants’ personal
information was kept confidential and stored at China Unicom.
A tota of 500,000 users from the 5 examined regions in the
database of China Unicom were selected. According to the
registered information, mobile phone users of at least 15 years
of agewere sampled. M obile phone userswhose mobile phones
were switched off were not studied. Participants who did not
fully complete the questionnaire were excluded. In addition,
after a further check of users' information, participants whose
phone number did not associate with registered information and
participants who used the wirel ess network card phone numbers
were also excluded.

Procedure

Stratified and clustered sampling methods were employed to
select the mobile phone numbers. Then a brief message was
sent to the selected mobile phone users inviting them to
participate in the study voluntarily. The message contained the
link to an online questionnaire. The message also contained
information about the investigator, the purpose of the study,
and the need for a response within 24 hours. The major
advantage of an Internet-based investigation is the ability to
quickly recruit alarge number of participants with lower cost.

Survey Questionnaire

Theonline questionnaire, designed by the Zhejiang CDC, listed
16 questions on 1 page. The first 2 questions were about
knowledge of H7N9: 1 addressing its symptoms and the other
addressing its transmission routes. The next 4 questions were
about participants' attitudes toward H7N9. Two focused on
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worry and concern, and 2 on the attitude advocated by the
Zhegjiang CDC. Specifically, participants answered whether
they worried about contracting H7N9 and the extent to which
their daily lives had been influenced by H7N9. Regarding the
attitude recommended by the Zhejiang CDC, participants stated
whether they believed it was safe to eat cooked poultry and
what they would do if they had a fever and/or a cough. Then
participants answered questions about their adoption of 2
preventive practices recommended by the Zhejiang CDC, which
were avoiding crowds and increasing the frequency of hand
washing. Finally, participants answered sociodemographic
guestions about age, gender, occupation, and education. The
guestionnaire was executed through amabile I nternet application
platform of China Unicom from April 25 to May 2, 2013. A
total of 500,000 messages were sent. The study was approved
by the Ethics Committee of Zhejiang Provincial CDC.

Data Analysis

Datawere analyzed using SPSS version 13.0 statistical software
(SPSS, Inc, Chicago, IL, USA). Chi-sguare tests were used to
explore if sociodemographic variables were related to KAP
regarding H7N9 among mobile phone users in 5 regions of
Zhgjiang Province. We conducted both univariate and
multivariate logistic regression analyses to investigate the
associations between sociodemographic variables and KAP
variables. The univariate analyses revea ed the unadjusted effect
of a sociodemographic variable without controlling for other
sociodemographic variables. The multivariate analysesrevea ed
the adjusted effect of a sociodemographic variable after holding
other sociodemographic variables constant. Forward-selection
technique was empl oyed for model selection. We dummy-coded
categorical variables. For questions about knowledge of
symptoms of H7N9, knowledge of its transmission routes,
attitude toward eating cooked poultry, and practice of avoiding
crowds, answers of “yes’ were coded into the high-KAP

http://mhealth.jmir.org/2015/1/e15/

Guet a

category indicating high levels of KAP; answers of “no” and
“unclear” were coded into the low-KAP category indicating
low levels of KAP. For questions about how one's daily life
had been influenced by H7N9, answers of “highly influenced”
and “moderately influenced” were coded into 1 category and
answers of “not influenced” were coded into the other category.
For the question about recent consumption of cooked poultry,
answers indicating consumption as usual were coded into 1
category and answers indicating decreased or no consumption
were coded into another category. For the question about
frequency of hand washing, answers indicating increased
frequency were coded into the high-K AP category and answers
indicating unchanged frequency or unclearnesswere coded into
thelow-K AP category. For the question about visiting ahospital
with occurrence of symptoms, answers of visiting a hospital
were coded into the high-KAP category whereas answers of
self-treatment and no treatment were coded into the low-KAP
category. A probability (P) value of lessthan .05 was considered
statistically significant.

Results

Sociodemographic Characteristics

A total of 9582 eligible mobile phone users participated in the
survey with the response rate of 1.92% (9582/500,000). With
the exclusion of responses with missing data or/and logically
erroneous data, 9105 of 9582 valid responses (95.02%) were
included for statistical analysis. The total sample was 77.00%
(7011/9105) male and 23.00% (2094/9105) female. The largest
proportion (55.33%, 5038/9105) of participants were aged
between 25 and 34 years. Participants involved in the poultry
industry accounted for 10.94% (996/9105) of the sample. The
majority (61.87%, 5633/9105) of participants had secondary
education. Table 1 presents the sociodemographi ¢ characteristics
of participantsin the 5 regions.
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Table 1. Cross-tabulation of sociodemographic characteristics of participants by region.

Guet a

Variables Region, n (%) Total, n (%)
(N=9105)
Hangzhou Huzhou Jiaxing Shaoxing Ningbo
(n=3270) (n=758) (n=1813) (n=1261) (n=2003)
Gender
Male 2479 (75.81) 565 (74.54) 1443 (79.59) 972 (77.08) 1552 (77.48) 7011 (77.00)
Female 791 (24.19) 193 (25.46) 370 (20.41) 289 (22.92) 451 (22.52) 2094 (23.00)
Age (years)
15-24 328 (10.03) 121 (15.96) 327 (18.03) 203 (16.10) 329 (16.42) 1308 (14.37)
25-34 1901 (58.13) 379 (50.00) 1007 (55.54) 665 (52.74) 1086 (54.22) 5038 (55.33)
35-44 740 (22.63) 164 (21.64) 343 (18.92) 263 (20.86) 408 (20.37) 1918 (21.07)
45-54 210 (6.42) 66 (8.71) 85 (4.69) 86 (6.82) 122 (6.09) 569 (6.25)
>55 91 (2.78) 28 (3.69) 51 (2.81) 44 (3.48) 58 (2.90) 272 (2.99)
Occupation
Related to poultry indus- 297 (9.08) 88 (11.61) 220 (12.13) 150 (11.90) 241 (12.03) 996 (10.94)
try
Not related to poultry in- 2973 (90.92) 670 (88.39) 1593 (87.87) 1111 (88.10) 1762 (87.97) 8109 (89.06)
dustry
Education
Primary or less (<6 75 (2.29) 38 (5.01) 70 (3.86) 57 (4.52) 78 (3.89) 318 (3.49)
years)
Secondary (6-12 years) 1629 (49.82) 513 (67.68) 1333 (73.52) 823 (65.27) 1335 (66.65) 5633 (61.87)
Postsecondary (>12 1566 (47.89) 207 (27.31) 410 (22.62) 381 (30.21) 590 (29.46) 3154 (34.64)

years)

Knowledge Regarding H7N9

As seen in Table 2, 8379 of 9105 participants (92.03%) had
some knowledge of the symptoms of H7N9 and 6816 (74.86%)
had some knowledge of its transmission routes. Knowledge of
H7N9 differed by region, with Hangzhou having the largest
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share of participants who had some knowledge about the
symptoms (x28:63.0, P<.001) and transmission routes of H7N9

(x28:53.9, P<.001). Thedistribution of rates of knowledge about
its symptoms and transmission routes in the 5 regions are
displayed in Figures 1 and 2.
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Table 2. Cross-tabulation of knowledge, attitudes, and practices regarding avian influenza A (H7N9) by region.

Total, n (%)

Variables Region, n (%) (N=9105) s p
Hangzhou Huzhou Jiaxing Shaoxing Ningbo
(n=3270) (n=758) (n=1813) (n=1261) (n=2003)
1. Knowledge
Symptoms of H7N9 include fever and cough 63.0 <.001
Yes 3099 (94.77) 693 (91.42) 1626 (89.69) 1127 (89.37) 1834 (91.56) 8379 (92.03)
No 40 (1.22) 11 (1.45) 38(2.10) 23(1.82) 38 (1.90) 150 (1.65)
Unclear 131 (4.01) 54 (7.12) 149 (8.22) 111 (8.80) 131 (6.54) 576 (6.33)
Intimate contact with sick poultry can transmit H7N9 53.9 <.001
Yes 2585 (79.05) 547 (72.16) 1288(71.04)  919(72.88)  1477(73.74) 6816 (74.86)
No 364 (11.13) 110 (1451) 264 (14.56) 169 (13.40)  258(12.88) 1165 (12.80)
Unclear 321 (9.82) 101 (13.32) 261 (14.40) 173(13.72)  268(13.38)  1124(12.34)
2. Attitudes
It issafeto eat cooked poultry 39.6 <.001
Yes 2615 (79.97) 550 (73.75) 1359 (74.96) 957 (75.89)  1571(78.43) 7061 (77.55)
No 285 (8.72) 83(10.95)  238(12.13) 151 (11.97)  204(10.18) 961 (10.55)
Unclear 370 (11.31) 116 (15.30) 216(11.91) 153(12.13)  228(11.38) 1083 (11.89)
| am worried about contracting H7N9 131 A1
Yes 1679 (51.35) 410 (54.09) 1008 (55.60)  668(52.97) 1049 (52.37) 4814 (52.87)
No 1351 (41.31) 303(39.97) 704 (38.83) 502(39.81)  822(41.04) 3682 (40.44)
Unclear 240 (7.34) 45 (5.94) 101 (5.57) 91(7.22) 132 (6.59) 609 (6.69)
My daily life has been influenced by H7N9 285 <.001
Highly influenced 306 (9.36) 95(12.53)  218(12.02) 161(12.77)  205(10.23)  985(10.82)
M ogsrately influ- 1696 (51.87) 401(52.90)  902(49.75) 619 (49.09) 966 (48.23) 4584 (50.35)
enc

Notinfluenced 1268 (38.78) 262 (34.56) 693 (38.22) 481(38.14)  832(4154)  3536(38.83)

If | have afever and/or a cough, | will 10.2 .25
Treat myself with 607 (18.56) 119 (15.70) 344 (18.97) 252 (19.98) 396 (19.77) 1718 (18.87)
medication
Visit a hospital 2585 (79.05) 619 (81.66) 1416 (78.10) 970 (76.92) 1558 (77.78)  7148(78.51)
Not go for any 78(2.39) 20 (2.64) 53(2.92) 39 (3.09) 49 (2.45) 239 (2.62)
treatment

3. Practices

Avoidance of crowds 119 .16
Yes 1713 (52.39) 433 (57.12) 948 (52.29) 638 (52.59) 1063 (53.07) 4795 (52.66)
No 1487 (45.47) 311(41.03) 816 (45.01) 596 (47.26) 887 (44.28) 4097 (45.00)
Unclear 70 (2.14) 14 (1.85) 49 (2.70) 27(2.14) 53 (2.65) 213(2.34)

Frequent hand washing 224 .004
Frequency in- 1560 (47.71) 387 (51.06) 876 (48.32) 596 (47.26) 872 (43.53) 4291 (47.13)
creased
Frequency un- 1681 (51.41) 358 (47.23) 920 (50.74) 648 (51.39) 1109 (55.37) 4716 (51.80)
changed
Unclear 29 (0.89) 13(1.72) 17(0.94) 17 (1.35) 22(1.10) 98 (1.08)

Recent consumption of cooked poultry 374 <.001
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Total, n (%)

Variables Region, n (%) (N=9105) s P
Hangzhou Huzhou Jiaxing Shaoxing Ningbo
(n=3270) (n=758) (n=1813) (n=1261) (n=2003)
Cor;sumpti onas  455(13.91) 73(9.63) 263 (14.50) 170 (13.48) 340 (16.97) 1301 (14.29)
usu

Decreased con- 1164 (35.60) 264 (34.83) 651 (35.91) 458 (36.32) 753 (37.59) 3290 (36.13)
sumption

No consumption 1651 (50.49) 421(5554) 899(49.59)  633(50.20)  910(45.43) 4514 (49.58)

Figure 1. Rates of knowledge about symptomsin 5 regions.
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Figure 2. Rates of knowledge about transmission routes of H7N9 in 5 regions.

N

Attitudes Regarding H7N9

As seen in Table 2, 4814 (52.87%) participants were worried
about contracting H7N9 and 8496 (61.17%) participants felt
their daily lives had been affected. More than three-quarters of
the participants held the attitude recommended by the Zhejiang
CDC. Specifically, 7061 (77.55%) participants believed eating
cooked poultry was safe and 7148 (78.51%) participants would
visit a hospital if they had a fever and/or a cough. Among 4
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I Hangzhou 79.05%
0 25 50 100 150 200
kilometers

attitude items, 2 differed by region. Attitude toward the safety
of eating cooked poultry differed by region (x28=39.6, P<.001)
with Hangzhou having the highest proportion of participants
who thought it was safe. The attitude toward the influence of
H7N9 on daily life also differed by region (x28=28.5, P<.001),
with Huzhou having the highest share of participants who
thought their daily lives had been affected. The distribution of
rates of worrisome attitudein 5 regionsaredisplayed in Figures
3-6.
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Figure 3. Proportion of participants who believed it was safe to eat poultry in 5 regions.
N

[ | Huzhou 73.75%
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B Hangzhou 79.97%
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Figure 4. Proportion of participants who were worried about contracting H7N9 in 5 regions.
N

[ | Hangzhou 51.35%
[ InNingBo  52.37%
[ shaoxing  52.97%
I Huzhou  54.00%
B viaxing  55.60%

0 25 50 100 150 200
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Figure5. Proportion of participants who thought their daily lives had been influenced by H7N9 in 5 regions.

N

| | Hangzhou 58.46%
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0 25 50 100 150 200
kilometers
http://mhealth.jmir.org/2015/1/e15/ JMIR mHealth uHealth 2015 | vol. 3 |iss. 1| €15 | p. 10

(page number not for citation purposes)

XSL-FO

RenderX


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH Guetd

Figure 6. Proportion of participants who would visit a hospital if afever and/or a cough occurred in 5 regions.

N

[ | shaoxing 76.92%
[ INingBo  77.78%
[ Jiaxing 78.10%
- HangZhou 79.05%

B Huzhou  81.66%

0 25 50 100 150 200
kilometers

Practices Regarding H7N9 frequency in hand .Washi ng (x23=22.4’P=.004).. The frequet?cy
Asseen in Table 2, among the 3 practices recommended by the ofzrecent consumpt or.l of cooked poultry also.dlffered b)_/ I:G\L]IOH
Zhejiang CDC, frequency of hand washing differed by region, (x"g=37.4 P<.001), with the smallest proportion of participants
with the largest share of participants from Huzhou and the from Huzhou still consuming cooked poultry as usual. The

smallest share of participants from Ningbo reporting increased ~ distribution of rates of the 3 practicesin 5 regions is displayed
in Figures 7-9.
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Figure 7. Proportion of participants who avoided crowding areasin 5 regions.
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Figure 8. Proportion of participants who increased frequency of hand washing in 5 regions.
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Figure 9. Proportion of participants decreasing or stopping eating cooked poultry in 5 regions.

+ S

Association Between Sociodemogr aphic Variablesand
Knowledge, Attitudes, and Practices

Univariate and multivariate logistic regression analyses were
conducted to investigate the association between
sociodemographic variables and KAP variables. As seen in
Table 3, after controlling for other sociodemographic variables,
gender, age, and education were associated with knowledge
about symptoms of H7N9. Age and education were associated
with knowledge about transmission routes of H7N9 respectively.
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Female participants (OR 1.32, 95% CI 1.08-1.61) had higher
odds of knowing symptoms of H7N9 than male participants.
Participants aged 15-24 years had the lowest odds of knowing
symptoms of H7N9 or itstransmission routes as compared with
other age groups. The odds of knowing symptoms of H7N9
(OR 5.05, 95% Cl 3.41-7.48) and its transmission routes (OR
1.80, 95% CI 1.39-2.33) were significantly higher among
participants with postsecondary or more education than those
with primary or less education.
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Table 3. Unadjusted and adjusted® odds ratios (OR) and 95% confidence intervals (95% Cl) of knowledge about H7N9 by sociodemographic variables.

Predictors Knowledge about H7N9
Symptoms of H7N9 include fever and cough Intimate contact with sick poultry can transmit H7N9
OR(95%Cl) P AOR (95%Cl) P OR(95%Cl) P AOR (95%Cl) P
Gender
Male (reference) 1 1 1 NA
Female 1.40 (1.15, .001 1.32(1.08, .01 1.03 (0.92, .67
1.71) 1.61) 1.15)
Age (years)
15-24 (reference) 1 1 1 1
25-34 1.54 (1.28, <.001 1.26 (1.04, .02 1.55(1.36, <.001 1.38(1.21, <.001
1.87) 1.53) 1.76) 1.58)
35-44 2.61 (2.01, <001 222(1.71, <001 2.08(1.77, <.001 1.89(1.61, <.001
3.38) 2.88) 2.44) 2.22)
45-54 2.77 (1.83, <.001 2.77(1.83 <.001 2.30(1.81, <001 225(1.77, <.001
4.19) 4.21) 2.92) 2.86)
>55 6.36 (2.78, <.001 7.82(3.38, <.001 1.68 (1.24, .001 1.72 (1.26, .001
4.51) 18.06) 2.27) 2.34)
Occupation
Related to poultry industry 1 NA 1 NA
(reference)
Not related to poultry industry  1.20 (0.95, A2 1.18 (1.02, .03
1.51) 1.37)
Education
Primary or less (<6 years) 1 1 1 1
(reference)
Secondary (6-12 years) 1.32 (0.94, A1 1.78 (1.25, .001 1.04 (0.81, .78 1.04 (0.81, .78
1.85) 2.54) 1.33) 1.33)
Postsecondary (>12 years) 3.87 (2.66, <.001 5.05(341, <.001 1.80 (1.39, <.001 1.80(1.39, <.001
5.65) 7.48) 2.44) 2.33)

aMultivariate logistic regression, adjusting for the other factors shown in the table; AOR=adjusted odds ratio.

Table 4 shows the associations between sociodemographic
variables and attitude variables. After controlling for other
sociodemographic variables, gender was associated with 3 of
4 attitude items. Femal e parti cipants were more likely to worry
about H7N9 infection (OR 1.15, 95% CI 1.04-1.27), tofeel that
their daily lives had been affected (OR 1.27, 95% CI 1.15-1.41),
and to go to a hospital if afever and/or a cough occurred (OR
1.25, 95% CI 1.01-1.41). Male and femal e participants did not
differ in their attitude toward safety of eating cooked poultry
though. The attitudinal effect of age varied by attitude item; for
example, participants aged 15-24 years had the lowest odds of
believing that it was safe to eat cooked poultry as compared
with other age groups. They did not differ from those aged 25-34
years or those aged 55 years and older in the odds of worrying
about H7N9 infection. In comparison, participants aged 45-54
yearsand 35-44 years had lower odds of worrying about H7N9.
Participants aged 15-24 years were not different from those

http://mhealth.jmir.org/2015/1/e15/
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aged 25-34 years in the odds of visiting a hospital at the
occurrence of afever and/or a cough. Participants aged 35-44
years (OR 1.69, 95% CI 1.42-2.01), 45-54 years (OR 1.60, 95%
Cl 1.24-2.06), and 55 years and older (OR 1.91, 95% CI
1.34-2.73) were more likely to visit ahospital than participants
aged 15-24 years. Compared to participants whose occupation
was related to the poultry industry, others had lower odds of
worrying about H7N9 infection (OR 0.78, 95% CI 0.68-0.90)
andtofeel that their daily life had been affected (OR 0.45, 95%
Cl 0.38-0.52). Odds of believing in the safety of eating cooked
poultry increased by education level. Compared to participants
with primary or less education, participantswith postsecondary
or more education had approximately 3 times the odds (OR
2.81,95% Cl 2.18-3.63) of believing that eating cooked poultry
was safe. Meanwhile, they werelesslikely to worry about H7N9
infection (OR 0.69, 95% CI 0.54-0.88).

JMIR mHealth uHealth 2015 | vol. 3 |iss. 1] €15 p. 15
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH

Guet a

Table 4. Unadjusted and adjusted® odds ratios (OR) and 95% confidence intervals (95% CI) of attitude toward H7N9 by sociodemographic variables.

Predictors Attitude about H7N9
Itissafeto eat cooked poultry | amworried about contracting My daily life has been influenced If | have afever and/or cough, |
H7N9 by H7N9 will visit a hospital
OR P AOR P OrR P AOR P OR P AOR P OR P AOR P
(95% (95% (95% (95% (95% (95% (95% (95%
Cl) Cl) Cl) Cl) Cl) Cl) Cl) Cl)
Gender
Male (refer- 1 1 1 1 1 1 1
ence)
Female 0.96 48 111 .047 115 .007 122 <001 127 <001 122 002 125 <.001
(0.85, (100, (104, (110, (115, (1.08, (110,
1.08) 1.22) 1.27) 1.35) 141) 1.38) 1.41)
Age (years)
15-24 (refer- 1 1 1 1 1 1 1 1
ence)
25-34 138 <001 117 .03 094 35 101 .82 1.07 27 111 12 108 27 108 .29
(1.21, (102, (083, (0.90, (0.95, (0.98, (0.94, (0.94,
1.58) 1.35) 1.07) 1.15) 1.21) 1.25) 1.25) 1.24)
35-44 1.89 <00l 165 <001 081 .004 0.86 .04 114 .08 115 .06 1.68 <00l 1.69 <.001
(1.60, (139, (070, (0.75, (0.98, (1.00, (1.41, (1.42,
2.23) 1.95) 0.93) 1.00) 1.31) 1.33) 2.00) 2.01)
45-54 243 <001 240 <001 064 <001 065 <001 1.01 .90 098 .84 159 <001 160 <.001
(1.87, (184, (053, (0.53, (0.83, (0.80, (1.24, (1.24,
3.15) 3.12) 0.79) 0.79) 1.24) 1.20) 2.04) 2.06)
>55 191 <001 214 <001 105 .72 0.93 .59 212 <001 149 .01 1.86 .001 191 <.001
(1.37, (152, (081, (0.70, (1.57, (1.09, (1.31, (1.34,
2.66) 3.02) 1.37) 1.22) 2.85) 2.03) 2.67) 2.73)
Occupation
Related to 1 1 1 1 1 1
poultry indus-
try (reference)
Notrelatedto 1.14 .10 076 <001 078 <001 044 <001 045 <001 086 .07
poultry indus-  (0.98, (066, (0.68, (0.38, (0.38, (0.73,
try 1.33) 0.87) 0.90) 0.52) 0.52) 1.01)
Education
Primary or 1 1 1 1 1
less (<6 years)
(reference)
Secondary (6- 1.29 04 153 .001 089 .30 091 46 064  <.001 115 31
12 years) (1.01, (119, (070, (0.72, (0.50, (0.88,
1.64) 1.98) 1.11) 1.16) 0.82) 1.49)
Postsecondary 2.81 <001 281 <001 067 .001 0.69 .003 064 .001 122 14
(>12 years) (2.18, (218, (053, (0.54, (0.50, (0.93,
3.63) 3.63) 0.85) 0.88) 0.83) 1.60)

aMultivariate logistic regression, adjusting for the other factors shown in the table; AOR=adjusted odds ratio.

Table 5 shows the associations between sociodemographic
variables and practice variables. After controlling for other
sociodemographic variables, gender was associated with the 3
preventive practices recommended by the Zhegjiang CDC.
Femal e participants had higher oddsto implement the practices
than males (avoidance of crowds: OR 1.38, 95% CI 1.25-1.52;
frequent hand washing: OR 1.24, 95% Cl 1.12-1.36; decreasing
consumption of cooked poultry: OR 2.19, 95% CI 1.85-2.60).

http://mhealth.jmir.org/2015/1/e15/

The odds of using the advocated practices generally increased
by age, with participants aged 55 years and older more likely
and participants aged 15-24 yearsleast likely to adopt advocated
practices. Occupation was only associated with the frequency
of hand washing, with participants not involved in the poultry
industry being less likely to increase hand washing (OR 0.65,
95% Cl 0.56-0.75).
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Table5. Unadjusted and adjusted® odds ratios (OR) and 95% confidenceintervals (95% Cl) of practices regarding H7N9 by sociodemographic variables,

Predictors Practices about H7N9
Avoidance of crowds Frequent hand washing Decreased or no consumption of cooked
poultry
OR (95% P AOR (95% P OR(95% P AOR P OR (95% P AOR(95% P
Cl) Cl) Cl) (95% Cl) Cl)
Cl)
Gender
Male (refer- 1 1 1 1 1 1
ence)
Female 134(1.22, <001 138(1.25 <001 1.18(1.07, .001 124 <001 218(1.84, <001 219(1.85 <001
1.48) 1.52) 1.30) (1.12, 2.58) 2.60)
1.36)
Age (years)
15-24 (refer- 1 1 1 1 1 1
ence)
25-34 112(1.00, .06 123(1.00, .06 099(0.88, .87 102 .77 133(1.13, .001 1.30(1.11, .001
1.27) 1.27) 1.12) (0.90, 1.56) 1.53)
1.15)
35-44 1.43(1.24, <001 144(1.25 <001 1.03(0.90, .64 1.06 A4 1.73 (1.42, <001 1.74(1.43, <001
1.65) 1.66) 1.19) (0.92, 2.10) 2.12)
1.22)
45-54 170(2.39, <001 170(1.39, <001 1.31(107, .01 131 .01 187(1.39, <001 194(1.44, <001
2.01) 2.08) 1.59) (1.07, 2.51) 2.62)
1.59)
>55 1.76 (1.34, <001 1.67(1.27, <001 1.79(1.37, <001 157 .002 1.71 (1.15, .01 2.06 (1.37, .001
2.29) 2.20) 2.34) (1.19, 2.54) 3.10)
2.08)
Occupation
Relatedtopoul- 1 1 1 1 1 1
try industry
(reference)
Notrelatedto  0.81(0.71, .001 0.84(0.73, .02 0.62(0.55 <001 065 <001 1.22(1.02, .03 124(1.03, .03
poultry industry  0.92) 0.97) 0.71) (0.56, 1.46) 1.49)
0.75)
Education
Primary or less 1 NA 1 NA 1 NA
(<6years) (refer-
ence)
Secondary (6- 0.89(0.71, .30 0.99(0.79, .91 118(0.87, .28
12 years) 1.11) 1.24) 1.61)
Postsecondary  0.91(0.72, .41 0.88(0.70, .28 118(0.86, .31
(>12 years) 1.14) 1.11) 1.61)

aMultivariate logistic regression, adjusting for the other factors shown in the table; AOR=adjusted odds ratio.

knowledge of how this new communicable disease was
transmitted. The finding suggests that in the outbreak of a new
infectious disease, the government aswell asmedical institutions
should carry out public health education not only about its

Discussion

Principal Results

Control and prevention of a new infectious disease heed public
participation. In order to respond appropriately to the outbreak
of an infectious disease, such as H7N9, people need to have
basic knowledge about its symptoms and transmission routes.
Our study showed that mobile Internet users in Zhejiang
Province knew more about the symptoms of H7N9 than about
its transmission routes. This showed that people lacked

http://mhealth.jmir.org/2015/1/e15/
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symptoms but also about its transmission routes.

In Zhgjiang Province, there has been a great demand for live
poultry, such as live chickens and ducks, among the general
population. After the emergence of H7N9, the provincial
government took preventive strategies, such as closing live
poultry markets and conducting public health education.
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Meanwhile, more than half of the participants indicated that
they worried about contracting H7N9 and that their daily lives
had been influenced by H7N9. This may be derived from the
increasing amount of media coverage of the epidemic and
mortality, lack of knowledge about its transmission routes, and
closings of live poultry markets.

Theliterature has shown that hand hygiene can reduce the spread
of respiratory disease efficiently [13]. Our study revealed that
approximately half of the participants washed their hands more
frequently. The tendency to adopt precautionary behaviors to
prevent disease infection was seen in previous studies of other
types of influenza viruses, such as HIN1 [14-16].

Knowledge of H7N9 differed by region, with Hangzhou having
the largest share of participants who knew the symptoms and
transmission routes of H7N9. In terms of attitude, Hangzhou
also saw the highest proportion of participants who believed it
was safe to eat cooked poultry. This may be related to the fact
that Hangzhou saw the greatest number of H7N9 cases [2].

In comparison, worry about contracting H7N9 did not differ by
region. There was aso no difference in region regarding
avoidance of crowds and frequency of hand washing. The
consumption of cooked poultry differed by region, with Huzhou
seeing the largest share of participants decreasing or stopping
eating cooked poultry.

Previous studies reveal ed that demographic factors, such as age,
and gender, increased pandemic knowledge, and higher risk
perception induced people to adopt preventive practices [17].
Our data indicated that sociodemographic variables were
significantly associated with KAP. For example, femae
participantswere morelikely to know about symptoms of H7N9,
to worry about it, and to report their lives being influenced by
it. They were also more likely to take the recommended
precautionary practices, such as avoiding crowds and washing
hands more frequently, to prevent H7N9 infection. Thefindings
were consistent with the literature, which indicated greater
likelihood for females than males to perceive higher levels of
risk of contracting contagious diseases [18,19], and to take
precautionary measures to prevent getting such diseases [20].
Thefindingsimplied aplausible rel ationship between knowledge
and the adoption of preventive practices, as suggested in the
literature [21,22], among females. Therefore, enhancing
knowledge about a new infectious disease can be an effective
strategy to encourage the adoption of preventive measures. The
findings also implied a plausible association between risk
perception and the adoption of preventive practices among
females. This may also apply to participants with occupations
related to poultry industry. Specifically, participants with
occupations related to the poultry industry were more likely to
worry about contracting H7N9 and to report their lives being
influenced by H7N9. They were aso more likely to take
precautionary practices. These results suggest the behavioral
effect of risk perception. However, increased worry and concern
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did not seem to elicit behavioral change among young people
or among participants with less education. Young participants
aged 15-24 years were more likely to worry about contracting
H7N9, but werelesslikely to comply with advocated protective
measures. Education affected attitude toward H7N9; participants
with primary education or lower tended to worry about
contracting H7N9 and feel that their lives were being affected.
But education did not alter the likelihood of taking preventive
practices.

In sum, male participants and younger participants were less
likely to comply with advocated protective practices, which
may imply high risks of contracting H7N9. The difference was
that male participants worried less, but young participants
worried more about contracting H7N9. The findings suggest
the need for more effective materials to promote advocated
preventive practices for the high-risk groups and young male
individuals, in particular. In addition, the government al so needs
to devel op strategies to encourage the public to change the habit
of killing live poultry or purchasing chilled poultry products.
To summarize, the content and the form of health education
should be designed in accordance with the sociodemographics
of the target population to increase accessibility and efficiency.

Limitations

This study has some limitations. First, the study is limited by
the volunteer sample of mobile Internet users from 5 regions
of Zhgjiang Province. Thosewho cared more about public health
may have participated in the study. Thus, the results may not
be generalizableto other residents who were not mobile | nternet
users. Second, the possibility of socia desirability bias as a
result of the self-reported survey design may exist, which may
have led to bias in reported KAP levels. Finally, this was an
exploratory study designed as a quick method to understand
levels of KAP about H7N9 among mobile Internet users.
Considering people may not want to respond to a long
guestionnaire, we kept the questionnaire short. This may have
increased the response rate, but limited the depth of the
guestions.

Conclusions

Our study providesvaluableinsightsinto KAP related to H7N9
among mobile Internet usersin 5 regions of Zhejiang Province.
There were some regional differences in KAP. Hangzhou, the
region that saw the greatest number of H7N9 infections, saw
the largest proportion of participants with basic knowledge of
H7N9. The associations between sociodemographic variables
and KAP suggest that government agencies and medical
ingtitutions need to enhance public health education for
potentially high-risk groups, such as males, younger people,
and people with occupations related to the poultry industry, in
order to encourage them to take preventive behaviors.
Meanwhile, more education about the disease and, in particul ar,
its transmission routes should be conducted among those with
less education.
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Abbreviations

AOR: adjusted oddsratio
H7N9: avian influenza A
KAP: knowledge, attitudes, and practices
SARS: severe acute respiratory syndrome
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