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Abstract

Background: Liver cancer, a significant health problem in Chinese, can be controlled through HBV blood
testing, vaccination, and community education about HBV. The PRECEDE framework has been very helpful in
identifying factors associated with health practicesObjectives: The objective was to identify factors associated
with HBV testing in Chinese Canadians, using the PRECEDE frameworkMethods: Five hundred and thirty-
three randomly selected Chinese Canadian adults were interviewed about HBV blood testing practices. Factors
were grouped as predisposing, reinforcing and enablindResults: Fifty-five percent had received HBV blood
testing. Several predisposing factors, all reinforcing factors and one enabling factor were associated with HBV
testing in bivariate analysis. A physician’s recommendation for testing was the strongest factor associated with
testing in multiple logistic regression analysis (OR=4.4, p<0.0001nterpr etation: Many Chinese Canadian adults
in Vancouver have not been tested for HBV. Continuing educational efforts are needed and the PRECEDE
framework can inform the development of health education interventions.
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Introduction Although the literature is limited, there have been
several recent reports on HBV-related knowledge and
Although Chinese are one of the fastest growindehaviour in Asian immigrants, including Korean (Choe
minority populations in Canada, with over 1 million ethnicet al, 2005), Vietnamese (Taylor et al, 2004; Burke et al,
Chinese living in Canada in 2001 (Statistics Canada, 20019004; Taylor et al, 2005), Cambodian (Taylor et al, 2002a),
little is known about disease prevention behavior andnd Chinese (Thompson et al, 2002; Thompson et al, 2003;
cancer control in this population (Jenkins and Kagawafaylor et al, 2006; Hislop et al, in press). Potential strategies
Singer, 1994). Liver cancer, a preventable disease, is tfa controlling HBV infection include routine testing of
most common cancer in many Asian countries (Di Bisceglipersons at high risk of HBV infection, including immigrants
et al, 1988; London and McGlynn, 1996; Euler, 1997). Ifrom regions with high HBV endemic rates, vaccinating
also occurs more frequently among Chinese in Nortthose never exposed to HBV, and educating communities
America than the general population (Perkins et al, 199%bout routes of HBV transmission (Jenkins et al, 2001,
Miller, 1996), and among Asian-born as compared to NortBC Health Services, 2005). Chronic carriers may benefit
American-born Chinese (Rosenblatt et al, 1996). from anti-viral therapy and regular surveillance to detect
The excess risk of liver cancer in Chinese is attributedarly liver cancer (Nguyen and Keeffe, 2003), and should
to chronic hepatitis B virus (HBV) infection resulting from take precautions to avoid infecting others (Tong and
high rates of HBV infection combined with low levels of Hwang, 1994; Malik and Lee, 2000; Lin and Keefle, 2001,
HBYV vaccination (Di Bisceglie et al, 1988; Hwang et al,Lok and McMahon, 2001).
1996; London and McGlynn, 1996; Euler, 1997; Merican  There are very few data addressing HBV testing among
et al, 2000; Jenkins et al, 2001). HBV infection is endemi€hinese Canadians. Health education programs should be
in most Asian countries (Nguyen and Keeffe, 2003) antased on a thorough understanding of HBV-related
between 30% and 50% of Chinese immigrants to Nortknowledge, beliefs, and practices (Hubbell et al, 1995).
America have serologic evidence of past HBV infectionThis paper presents findings from a community-based
(Walker and Jaranson, 1999; Merican et al, 2000). Iaurvey of Chinese Canadian adults in Vancouver, using
Canada, approximately 250,000 persons are estimatedttte PRECEDE framework to identify barriers and
be infected with HBV, 70% being immigrants from foreignfacilitators to HBV testing. The information could be used
countries (Sherman et al, 2004). to develop intervention strategies for Chinese Canadians.
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Materials and Methods behavior by important referents and previous experiences
is considered reinforcing. Enabling factors are those skills
Study Group and Survey Procedures and resources that positively or negatively facilitate change.

In 2005, households were randomly selected for The survey instrument included 13 questions about
interview in Vancouver postal code areas with highpredisposing factors, with 5 addressing knowledge about
proportions of Chinese residents. Chinese households wdi8V, 2 addressing perceived susceptibility to HBV, 5
identified by applying a previously validated list of Chineseaddressing perceived severity of HBV, and 1 addressing
last names to an electronic version of the Vancouvdperceived effectiveness of treatment for HBV. Specifically,
telephone book (Lauderdale and Kestenbaum, 2000). far knowledge, respondents were asked whether HBV can
total of 1,500 households were selected and mailelde spread during sexual intercourse, during childbirth, by
introductory letters (in traditional Chinese, simplified sharing toothbrushes, by sharing razors, and by someone
Chinese, and English) with a calendar as a small incentive/ho looks and feels healthy. For perceived susceptibility,
The letter explained the purpose of the study, how theespondents were asked whether HBV was more easily
household was selected, and invited Chinese adults &pread between persons than AIDS, and if Chinese are more
participate. likely to be infected with HBV than whites. For perceived

Each household was subsequently approached bysgverity, they were asked if they thought people with HBV
trained trilingual Chinese interviewer in order to identifycan be infected for life, people with HBV are sometimes
eligible adults and to conduct the interview in the languagavoided by others, HBV can cause cirrhosis and also liver
of choice. Individuals were eligible if they were Chinesecancer, and people can die from HBV. For perceived
aged 20 to 64 years; and able to speak Cantonesffectiveness, they were asked if medicines are available
Mandarin, or English. If there was more than one eligibl¢o treat HBV.
adult in the household, the interviewer selected the adult The survey instrument included 5 questions about
with the most recent birthdate. Interviewers made at leagginforcing factors. Specifically, participants indicated
five door-to-door attempts at contacting each householthether physician(s) had ever recommended HBV testing,
(including daytime, evening, and weekend attempts)family member(s) had ever suggested testing, friend(s) had
Participants were offered $20 as a token of appreciatiogver suggested testing, employers had ever asked for
Interviewers and participants were gender matched. festing, and any of their family members were chronically
more detailed description of the sampling procedure ifected with HBV.
given elsewhere (Hislop et al, in press). The survey instrument included 8 questions about

A community advisory committee (including 4 local enabling factors. Participants were asked how often they
Chinese organizations and 3 physicians) advised thgad seen a doctor in the last year, if they had a complete

research team throughout the study. physical exam during the last year, had a particular hospital/
clinic/doctor’s office where they usually go for health care,
Survey Instrument had one doctor they usually see, the doctor’s gender and

The survey development was guided by an earliegthnicity, had needed an interpreter when seeing a doctor,
qualitative study of 40 Chinese adults (Chen et al, 20063nd had ever received obstetric services in North America
survey experience in other Asian immigrant communitie§women only).

(Taylor et al, 2002a; Thompson et al, 2002; Thompson &tap1e 1. Sociodemographic Characteristics and

al, 2003; Burke et al, 2004; Taylor et al, 2004; Taylor et alg;, ariate Associations with HBV Testing (n=533)
2005; Taylor et al, 2006), and the diagnostic component

of the PRECEDE framework (Gielen and McDonald,Factor N Tested for HBV p-value

1996). The survey instrument was developed in EnglistGender Male 230 (43%) 49% 0.01

translated into Cantonese and Mandarin, and pretested with Female 303 (57%) 60%

8 Chinese adults (2 Cantonese and Mandarin speakersAsfe (years) — <35 88 (17%)  60% 0.046

each gender). Response options for most survey items 35-49 210 (40%)  60%

were ‘yes’, ‘no’ and ‘not sure/don’t know’. . =50 231 (44%)  49%
Respondents were read the following statement'\:/Ialrltall status

" L . . . . Currently married 440 (83%) 55% 0.77

Hepgt|t|s B is an mflammaﬂon of the Ilve_r caused by a Previously/never married 92 (17%)  52%

viral infection. It sometimes makes the skin and eyes gpqycation (yr) < 12 167 (32%)  48% 0.049

yellow. People with hepatitis sometimes lose their appetite =12 362 (68%)  58%

and experience nausea as well as vomiting." They weltength of time in North America (years)

then asked if they had ever had a blood test for HBV. They <20 313 (59%) 64% <0.0001

were also queried about their age, marital status, =20 217 (41%)  41%

educational level, number of years of residence in Nortfkndlish proficiency

America, English proficiency, and birth country. Their E'gffrlﬁem i?i Eg;g//"i gzg//" 0.04
gender was noted by the interviewer. The survey intervie\e{irth country China 275 (520;)) 5500/0 0.002

took on average 45 minutes to complete. Hong Kong 172 (32%)  59%
According to PRECEDE, factors affecting behavior can Taiwan 17 (3%) 76%
be broadly grouped as predisposing, reinforcing, and Other 68 (13%)  38%

enabling. Pre¢sposmg faCtorS, include ",’m individual %\/Iissing values: age=4, marital status=1, education=4, length of time
knowledge, beliefs, and perceptions. Social support of g North America=3, English proficiency=1, birth country=1.
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Table 2. PRECEDE Factors and Bivariate Associations  ctor N Tested for HBV  p-value
with HBV Testing (n=533)

Enabling factor

Factor N Tested for HBV ~ p-value  a) Seen by a doctor in the last year
0, 0,
Predisposing factor: Knowledge II%S 422 (?7?;//3) 23;) 0.21
a) Hepatitis B can be spread during sexual intercourse . o .
Yes 352 (66%) 58% 0.09 b) Received a complete physical exam during the last year
No 180 (34%) 50% Yes 263 (49%) 63% 0.0002
0, 0
b) Hepatitis B can be spread during childbirth No 270 (51%) . 47./" , )
Yes 401 (75%) 58% 0.006 ¢) Regular source of care (hospital/clinic/doctor’s office)
No 132 (25%) 45% Yes 494 (94%) 55% 0.69
0, 0,
¢) Hepatitis B can be spread by sharing toothbrushes d) Regulglroprovi de:r))3 (6%) 52%
0, 0,
E%S 4% ((?;o//?) ?120//2 0.20 Yes 498 (96%) 55% 0.66
0, 0,
d) Hepatitis B can be spread by sharing razors e) Gendé\lroof docto?;o (4%) 60%
Yes 364 (68%) 59% 0.01 0 0
No 168 (32%) 47% Male 365 (70%) 56% 0.63
0, 0,
e) Hepatitis B can be spread by someone that looks and Female 133 (2(2 %) 520/0
feels healthy f ch Nonﬁ 20f c(i4 ) 60%
Chinese ethnicity of doctor
0, 0,
NS ((ggtﬁ)) o 097 Yes 467 (90%) 56% 0.29
0, 0,
Predisposing factor: Perceived susceptibility mgne ?é% ((io//o)) ‘g)o/;
a) Hepatitis B can be more easily spread between persons . . ° OV
than AIDS g) Requires an interpreter when seeing a doctor
Yes 194 (36%) 58% 0.35 Yes 18 (3%) 39% 0.16
No 338 (64%) 54% No ~ 515(97%)  56% .
b) Chinese are more likely to get hepatitis B than whites h) Ever received obstetn((:) services in l\torth America
Yes 200 (38%) 58% 0.8 Yes 150 (50%) 57% 0.41
No 333 (62%) 53% No 150 (50%) 62%
Predisposing factor: Perceived severity * Restricted to 300 women. Missing values: Predisposing factors
a) People with hepatitis B can be infected for life Knowledge: a=1, d=1; Perceived susceptibility: a=1; Perceived severity:
Yes 244 (46%) 63% 0.0009 b=2, c=1, d=1, e=1; Perceived effectiveness: a=2; Reinforcing factors:
No 289 (54%) 48% b=1, d=1, e=1; Enabling factors: a=3, c=6, d=15, e=15, =15, h=3; all
b) People with hepatitis B are sometimes avoided by others others=0. _ )
Yes 326 (61%) 54% 0.68 The project was approved by the Research Ethics Board
No 205 (39%) 56% at the University of British Columbia.
¢) Hepatitis B can cause cirrhosis
Yes 433 (81%) 58% 0.006 Data Analysis
No 99 (19%) 42% Response options of ‘yes’, ‘no’ and ‘not sure/don’t
d) Hepatglst carll;:gu(ze(z)ol/l")er Cancegso/ 0.002 know’ were dichotomized into ‘yes’ versus ‘other’.
NoO 104 (200/'; ) 410/‘; ' Bivariate comparisons of the characteristics of respondents
e) People can die from hepatitis B who did and did not report previous HBV testing were
Yes 372 (70%) 54% 0.55 made using the chi-square test to assess statistical
No 160 (30%) 57% significance (Rosner, 2000). All associations with p<0.05
Predisposing factor: Perceived effectiveness were considered significant. We then used unconditional
a) Medicines are available to treat hepatitis B logistic regression models to summarize the independent
Yes 300 (57%) 50% 0.01 effects of individual items on HBV testing. All variables
No 231 (44%) 61% with a p-value of <0.10 in the bivariate analysis were

included in our multiple logistic regression analysis

Reinforcing factor (Breslow and Day, 1980).

a) Doctor(s) had recommended hepatitis B testing

Yes 118 (22%) 87% <0.0001
No 415 (78%) 46% Results
b) Family member(s) had suggested hepatitis B testing
Yes 89 (17%) 82% <0.0001  Study group and sociodemographic factors
No 443 (83%) 49% The final study group included 533 individuals, with
¢) Friend(s) had suggested hepatitis B testing an overall response rate among reachable and eligible
Yes 43 (8%) 88% <0.0001  households of 59%. Reasons for non-response are
d) Emploligr had f:qou(egszt;/:’j) hepatitisSézri/;sting discussed more fully elsewhere (Hislop et al, in press).
Yes 35 (7%) 74% 0.01 Three hundred and sev_enty—four respondents (70%)
No 497 (93%) 54% comple_ted the survey in Cant_onese, 102 (19%) in
e) Family member(s) were chronically infected with HBY ~ Mandarin, and 57 (11%) in English. Two hundred and
Yes 75 (14%) 80% <0.0001 nhinety-three (55%) indicated that they had received a HBV
No 457 (86%) 51% blood test.

The sociodemographic characteristics and HBV testing
Asian Pacific Journal of Cancer Prevention, Vol 8,2007 41
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Table 3. Factors Associated with HBV Testing, Adjusted @ recent complete physical exam.
Model* In multiple logistic regression analysis, one
predisposing factor, reinforcing factor and enabling factor
Factor OR 95%Cl p-value each had significant independent effects, as shown in Table
Sociodemographic factor 3. Since the reinforcing factor (physician recommended
Length of time in North America (< 20 years) testing) was so highly significantly associated with HBV
21 (1.33.4) 0.002 testing, we repeated the analysis excluding this factor and

Predisposing factor: Perceived severitfPeople with hepatitis B - . . .
can bepinfec?ed for life Peop P three additional reinforcing factors became significant:

1.6  (1.0,2.4) 0.04 family member suggested testing (OR=2.7, 95%CI=1.3-
Reinforcing factor- Doctors had recommended hepatitis B testing-6; pP=0.006), friend suggested testing (OR= 3.1,
44  (2.2,8.6) <0.0001 95%CI=1.0-9.3; p=0.04), and family member a chronic

Enabling factor- Received a complete physical exam during thearrier (OR=2.2, 95%Cl=1.1-4.3; p=0.02).
last year 1.9 (1.3, 3.0) 0.003

*Adjusted for the following sociodemographic factors (gender, age DISCUSSION
education, English proficiency, birth country); predisposing factors (HBV

can be spread during se_xual i_nte_rcourse, during ghildbirth, by _sharing Slightly over one-half of Chinese adults in this study
razors; HBV can cause cirrhosis, liver cancer; medicines are available to . . .
treat HBV); and reinforcing factors (family members had suggeste&eported being tested for HBV. Several sociodemographic
testing, friends had suggested testing, employer had requested testiflaracteristics were associated with higher testing levels,
family members were chronically infected). including younger age, higher education, greater fluency
levels for the respondents are shown in Table 1. Thi@ English, and birth country in Asia. Similar findings,
majority were aged 35 years or older, currently marriedexcept for birth country, were reported in an earlier
with at least 12 years of education, with less than 20 yea¥&ncouver-based study of Chinese women and Pap testing
of residence in North America, fluent in English, and borrbehaviour (Hislop et al, 2003). Interestingly, we found that
in China. In bivariate analysis, female gender, youngeiecentimmigrants had higher HBV testing levels than long-
age (<50 years), higher educaticsl? years), shorter termresidents. This may be due to HBV testing campaigns
length of time residing in North America, English fluency,in Asia which are lacking in Canada. Taiwan, Hong Kong
and birth country (Taiwan) were all significantly associatedand Singapore have led the world in universal childhood

with HBV testing. HBV vaccination programs, beginning in Taiwan in 1984
(Chen et al, 1987; Farrell and Liaw, 2000). Notably, our
PRECEDE factors data showed relative high testing rates among individuals
The distribution of PRECEDE factors and HBV testingborn in Taiwan and Hong Kong.
levels are shown in Table 2. Although a majority of our Chinese adults had relatively
good knowledge about HBV transmission routes, lack of
Predisposing factors knowledge about risk of spread during childbirth and also

The majority of respondents knew how HBV could beby sharing razors were associated with lower levels of HBV
spread, even by someone appearing healthy; that it cégsting. The strongest independent association with HBV
cause cirrhosis and liver cancer; that it can be fatal; artésting was found for the reinforcing factor, having a
that medicines are available for its treatment. Only aboythysician recommend testing.
one-third knew that it was more easily spread than AIDS It is interesting that, although most respondents had
and that it was more common in Chinese than whites. Alssgen a doctor in the preceding year, few indicated that their
less than one-half knew that HBV infection was for life.doctor had ever recommended HBV testing. Numerous
In bivariate analysis, knowledge of spread during childbirttstudies of different populations have reported an
and by sharing razors, that HBV infection was for life,association between physician recommendation and breast
that it can cause cirrhosis and liver cancer, and thand cervical cancer screening (Bastani et al, 1991; Vernon
medicines are available for treatment were all significanthet al, 1992; Maxwell et al, 1997; Taylor et al, 1999; Taylor

associated with HBV testing. et al, 2002b). We previously found a strong association
between physician recommendation and Pap testing in
Reinforcing factors Vancouver Chinese women (Hislop et al, 2003). Few

Few respondents reported having HBV testingespondents also reported that their family or friends had
recommended to them by their doctor, family membersver suggested HBV testing, despite significant
friends or employers. Despite this finding, all reinforcingassociations between HBV testing and recommendations
factors that were examined were significantly associateiom family and friends. These findings suggest that

with HBV testing in bivariate analysis. interventions should also include care givers and significant
others.
Enabling factors Our study has several strengths. We used population-

Most respondents reported receiving regular medicdlased sampling methods and administered an in-person
care, having a Chinese doctor, and not needing asurvey in the language of choice. We also used the
interpreter at these doctor visits. Also, one-half of womeRRECEDE model as a conceptual framework which
reported using obstetric services in North Americaallowed us to systematically classify factors identified in
However, the only enabling factor significantly associateaur qualitative work and this framework facilitates the
with HBV testing in bivariate analysis was having receivedapplication of our findings to intervention planning. The
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survey findings suggest that predisposing and reinforcingurke NJ, Jackson JC, Thai HC, et al (2004). “Honoring tradition,
factors may be more important than enabling factors for accepting new ways”: development of a hepatitis B control
HBV testing in this population. Enabling factors may be intervention for Viethamese immigranihn Health, 9, 153-

more important in other areas where the availability of 69 o
Chinese care givers may be less prevalent. Chen DS, Hsu NH, Sung JL, et al (1987). A mass vaccination

L . program in Taiwan against hepatitis B virus infection in
Our study has several limitations. Firstly, households infants of hepatitis B surface antigen-carrier mothEsIA,

were recruited from areas with a relatively high density of 257 2597-603.

Chinese residents. Our findings may not be generalizabighen H, Tu SP, Teh C, et al (2006). Lay beliefs about hepatitis
to other areas with fewer Chinese persons. Also, our among North American Chinese: implications for hepatitis

respondents were recruited in one lower income geographic prevention.J Community Health, 31, 94-112.

area which may not be representative of all Chinese i@hoe JH, Chan N, Do HH, et al (2005). Hepatitis B and liver

Vancouver. Secondly, we missed households using cell cancer beliefs among Korean immigrants in Western

phones only, having no phone, and having unlisted phone Washington.Cancer, 104, 2955-8.

numbers. Thirdly, respondents to the survey may ha@! Bisceglie AM, Rustgi VK, Hoofnagle JH, et al (1988). NIH

different characteristics and preventive behaviour patterns gggf_i?.elnce: hepatocellular carcinorAan Intern Med, 108

than those who were not reached -or refused tq part|C|paIi(__=:*u|er GL (1997). Asian and Pacific Islander child hepatitis B

Fourthly, self-reports of HBV testing may be inaccurate yaccination catch-up: why now is the best tirgian Am

due to error in recall, desirability bias, or confusion about  pacific Il J Health, 5, 40-5.

the purpose of the blood test. Farrell GC, Liaw YF (2000). Towards consensus on the control
In closing, our findings suggest that health education of chronic hepatitis and hepatitis C in the Asia-Pacific region.

about HBV transmission and its sequelae may stimulate J Gastroenterol Hepatol, 15, 1-2.

patients to seek HBV testing. Intervention programs thagielen AC, McDonald EM (1996). The PRECEDE-PROCEED

utilize physician and social networks in the Chinese planning model. In: Health Behavior and Health Education.

; : ; Glanz K, Lewis FM, Rimer BK, editors. San Francisco,
community may also increase HBV testing rates. Jossey-Bass Publishers, 359-83.

PhySlClan§ who serve Chinese patl_ents shou!d be educaﬁglop TG, Deschamps M, Teh C, et al(2003). Facilitators and
about the importance of HBV testing, even in long-term  parriers to cervical cancer screening among Chinese Canadian
Chinese residents. Our research group is currently women. CanJPublic Health, 94, 68-73.

conducting two randomized controlled trials on HBV Hislop TG, Teh C, Low A, et al. Hepatitis B knowledge, testing
knowledge and testing levels among Chinese Canadian and vaccination levels in Chinese immigrants to British
adults: the first involves a multi-faceted outreach worker ~Columbia, CanadaCan J Public Health (in press).
intervention and the second involves an educationdfubbell FA, Chavez LR, Mishra SI, et al(1995). From

curriculum for English as a Second Language students. ethnography to intervention: Developing a breast cancer
control program for LatinadNatl Cancer Inst Monogr, 18,

109-15.
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