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Abstract: To investigate AIDS-related knowledge, attitudes, beliefs and practices (KABPs) among Chinese migrant laborers in east African cities, and to examine the current status of access to AIDS-related healthcare services,
we conducted a cross-sectional study in Nairobi, Kenya, and Dar es Salaam, Tanzania. Of 121 male laborer participants who spoke neither English nor Swahili, 109 (90.9%) had an education level of high school or less. The survey revealed that migrants’ AIDS-related knowledge was poor, e.g., very few (n=4, 3.3%) were aware of the epidemiologic status of HIV in these two cities. Negative attitudes toward people living with HIV/AIDS (PLWHA) were
widespread, and the majority (n=94, 77.7%) did not make use of AIDS-related healthcare services or education. Although the main information resources on HIV/AIDS in China include television (n=94, 77.7%), books and newspapers (n=78, 64.5%) and radio (n=51, 42.1%), these sources were much less common in Nairobi and Dar es Salaam (p<0.001 for each). One third (n=44, 36.4%) did not have any information resources in these two cities. These
results indicate that Chinese migrant laborers are at risk of HIV infection in the two African cities. Appropriate
education for the general population in China and for migrants in these two cities regarding HIV/AIDS, along with
relevant information resources that are more accessible and useful for migrants in East Africa are therefore needed
to minimize the risk of infection.
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1. INTRODUCTION
Mainland China is believed to be one of the most vulnerable areas with respect to HIV/AIDS, because of its vast
population, high population density, and social and economic status [1-4]. A continuous increase in HIV/AIDS has
been observed in China [1-3]. Although the Chinese government claims that the number of HIV-infected individuals
will be as many as 1.5 million by 2010, it has been suggested elsewhere that the number could exceed 10 million if
no effective interventions are instituted [2-6]. The Chinese
government has stated that HIV/AIDS is one of the greatest
current public health threats to the country, and accordingly
has proposed supportive policy making [7, 8]. However,
preventive measures have faced many challenges.

One of the difficulties in HIV/AIDS control is that the
Chinese population is characterized by its high mobility.
The scale of domestic and international migration is extremely large compared to other nations [4, 9-13]. The number of domestic and international Chinese migrants is estimated to be some 120 and 22 million, respectively [14, 15].
It has been pointed out that these migrants are at greater risk
of HIV infection than the general public; raising concern
that this risky population could spread the disease outside
its present highly prevalent areas [16-18]. Given the population size of 1.3 billion and the large scale of international
migration, the HIV/AIDS epidemic in China has attracted
international attention.
Although several previous works have investigated the
epidemiology of HIV/AIDS among domestic migrants in
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China [12, 19-25], little is known about the present status
among international Chinese migrants. These migrants, including thousands of temporary laborers, are prevalent not
only in industrialized countries but also in cities in East Africa, but very little is known about the related risk of HIV
infection in the east African cities. Since internationally mobile populations are at a high risk of acquiring HIV/AIDS
and spreading the disease to other areas, it is important to
clarify the HIV/AIDS characteristics of these migrants. In
this study, we performed a cross-sectional survey in Nairobi,
Kenya, and Dar es Salaam, Tanzania to assess several aspects of AIDS-related knowledge, attitudes, beliefs and
practices (KABPs) among Chinese migrant laborers in
those cities.

2. MATERIALS AND METHODS
2.1. Study area
According to the offices of the Xinhua News Agency
in each location (Zhang R and Cui J, personal communication), the size of the Chinese migrant population is believed
to be approximately 10,000 and 3,000 in Nairobi and Dar es
Salaam, respectively (Figure 1). Although firm statistics are
unavailable, many male migrant laborers at a sexually active
age, separated from family members, and relatively uneducated, are engaged mainly in infrastructure development (e.
g., construction) for Chinese companies and car repair services. The nationwide prevalence of HIV among pregnant
women in Tanzania and Kenya was 8.1% and 9.4%, respectively [1], which is far higher than that in China where it is
estimated to be less than 0.1% [5]. Since no formal disease
surveillance of the migrants has been conducted, there is no
available information on the current epidemiology of HIV/

Kenya
Nairobi

Tanzania
Der es Salaam

Figure 1. Study locations
Map of A) the African continent and B) the study locations in
Nairobi, Kenya, and Dar es Salaam, Tanzania. Nairobi is the
capital city of Kenya and has the largest population in East Africa (3-4 million inhabitants). Dar es Salaam lies on the east
coast of Africa and has an estimated population of 2.5 million.
Approximately 10,000 and 3,000 Chinese migrants are thought
to be resident in Narobi and Dar es Salaam, respectively.

AIDS among these individuals (i.e., HIV prevalence and
AIDS incidence). We chose these two cities for our investigation because of the relatively high potential for HIV infection and further disease spread.
2.2. Survey
We conducted a cross-sectional survey from 3-26 August 2005. With administrative support from the offices of
the Xinhua News Agency in Nairobi and Dar es Salaam,
and personal assistance from staff members of the Chinese
Embassy in Kenya and Tanzania, we had the opportunity to
directly visit Chinese construction sites in the two cities. Of
the 36 sites in Nairobi with a total of 2,880 Chinese laborers,
we visited 5 construction sites. We also visited 5 of the 22
sites in Dar es Salaam with a total of 1,320 laborers. The
sampling of construction sites, where consent to cooperate
in the investigation was obtained, was based on suggestions
from the Xinhua News Agency (i.e., judgment sampling).
With the assistance of site managers, 150 Chinese male laborers aged over 16 years were asked to volunteer as participants in the survey. Convenient sampling of participants
was adopted for enrollment. Fifteen individuals were sampled at each site, resulting in a recruitment of 75 individuals
from each city. Accordingly, 59 laborers (completion rate:
78.7%) from Nairobi and 63 (84.0%) from Dar es Salaam
participated in the survey. one laborer in Dar es Salaam who
had never heard of HIV/AIDS was excluded, and KABP
were analyzed for the remaining 121 laborers.
Before conducting the questionnaire survey, we first
asked 3 to 5 migrant worker leaders or those responsible for
the Chinese groups at each site to participate in individual
pilot interviews concerning their own sexual behavior and
that of their colleagues. In the pilot interviews it was revealed that many of the laborers had experienced sexual intercourse with local commercial sex workers, usually without protection (e.g. a condom). We also learnt that none of
the participants could speak either English or Swahili. Following the pilot interviews, we established the questionnaire items to be explored, covering basic demographic
characteristics and potential risk behaviors. Subsequently,
we requested other laborers at each site to voluntarily participate in an anonymous questionnaire survey, which focused on AIDS-related KABP and access to healthcare
services and HIV/AIDS education.
2.3. Questionnaire
Our questionnaire was written in standard Chinese. We
paid close attentions to validity and reliability. With respect
to content validity, the draft of our questionnaire initially
followed the contents of the KABP research package for
HIV/AIDS suggested by the World Health Organization that
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has been widely adopted for studies of this type; its content
validity being pre-tested and explicitly assessed in various
settings [26]. The pilot interview was then conducted to determine what items should be explored and included in the
actual survey. The final version of our questionnaire covered the following 7 sections:
A) Demographic characteristics
B) Access to information resources on HIV/AIDS while in
China and Nairobi and Dar es Salaam, respectively
C) Knowledge on the prevention and prevalence of HIV in
working countries
D) Attitudes toward people living with HIV/AIDS
(PLWHA)
E) Fear of HIV infection as a measure of belief (i.e., recognition of potential risks during daily activity)
F) Previous experience with AIDS-related healthcare services and education
G) Willingness to utilize healthcare services for HIV/AIDS
(i.e., to undergo HIV tests, AIDS counseling, and relevant
education).
To avoid mass rejection of participation and to assure
that the self-reported information reflected the honest responses of the participants, our questionnaire did not include detailed questions regarding sexual behavior. To investigate sexual behavior using self-administered questionnaires, different and specialized techniques are required [27
-29]. Data related to the participants’ desire for health education and opinions for prevention of HIV/AIDS were
sought in an open-ended fashion, while the remaining aspects were closed questions. Knowledge and attitude scores
were measured by tallying the number of correct or supportive responses, which in total ranged from 0-17 and 0-12,
respectively. Cronbach’s alpha, which measures internal
consistency (a measure of reliability) was as high as 0.80
and 0.84 for the knowledge and attitude scales, respectively.
The questionnaire was applied in the different locations for
this survey (i.e., Kenya and Tanzania), permitting an assessment of convergent validity. Moreover, a questionnaire that
included almost the same items was employed for an investigation of Chinese medical experts in another study [30].
Other measures of validity and reliability could not be explicitly evaluated in this study and are discussed later (see
Discussion section).
2.4. Ethical considerations
Written informed consent was obtained from all participants. The purpose of the survey and use of data were
explained beforehand, and the anonymity and confidentiality of the responses were assured. The Ethics Committee of
the School of Public Health, Fujian Medical University,
China, approved this study.

2.5. Statistical analyses
Using the questionnaire-based information, demographic details, information regarding access to HIV/AIDS
resources and KABP details were obtained for each individual. Among the demographic variables, only age and the
duration of stay in the African cities were measured as continuous variables. Other variables, i.e. educational background, marital status, ethnic group and religion, were
treated as dichotomous. Access to each information resource was measured as the proportion of those who responded positively among the respondents. Of the KABP
findings (i.e., outcome variables), only knowledge (0-17)
and attitudes (0-12) scores were treated as continuous variables. The other two outcomes, i.e. fear of contagion and
willingness to undertake in healthcare services for HIV/
AIDS, were dichotomized. Willingness to utilize the healthcare services was assessed as a proportion of those who expressed at least one of three different categories of willingness (i.e., serological tests of HIV, AIDS-related counseling,
or relevant education).
To examine the correlation between the two major outcomes (i.e., knowledge and attitude scores) and age and the
duration of stay, we used a Spearman’s rank correlation test.
Associations between these outcomes and other dichotomous demographics variables were assessed by the MannWhitney test. The other two outcomes were also compared
with background information, and Mann-Whitney and
Fisher’s exact tests were used to evaluate the associations.
To compare the difference in access to information resources among migrants while in China and Africa, χ２ and
Fisher’s exact tests were used respectively. All statistical
data were analyzed using SPSS software (SPSS ver 11.5;
SPSS Inc., Chicago, IL) and the level of statistical significance was set at α=0.05.

3. RESULTS
3.1. Demographic variables and access to AIDS information resources
Of the 150 laborers requested to volunteer as participants in the study, we obtained full responses from 122 individuals, achieving an overall completion rate of 81.3%
(95% Confidence Intervals (CI): 75.1, 87.6). One individual
who had never heard of HIV/AIDS was excluded, and the
responses from the remaining 121 individuals were used for
subsequent analyses. Table 1 presents details on the demographic findings. The study participants were of a sexually
active age (mean=35.7 [years], SD (Standard Deviation)=
8.8). The median (and 25-75 quartiles) duration of stay was
1.0 (0.5-2.7) years. The majority (n=109; 90.9%) were not
university graduates, and nearly four fifths of the partici-
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Table1. Demographic characteristics of the participants (n=121)
Number

％

2
28
43
34
9

1.7
24.1
37.1
29.3
7.8

59
43
17

49.6
36.1
14.3

110
11

90.9
9.1

26
95

21.5
78.5

8
113

6.6
93.4

97
24

80.2
19.8

Age [years]
10-19
20-29
30-39
40-49
50-59
Duration of stay [years]
<1
1-4
>4
Educational background
High school or less
University graduate
Marital status
Single
Married
Ethnic group
Not Han
Han
Religion
No religion
Have religious beliefs

Table2. Access to information resources on HIV/AIDS in China
and East Africa (n=121)
Information resource

China
‡

TV
Books and newspapers
Radio
Internet
Friends
Pamphlets
Physicians
AIDS counseling
Others§
No resources available

N
94
78
51
36
32
31
18
3
1
1

%
77.7
64.5
42.1
29.8
26.4
25.6
14.9
2.5
0.8
0.8

East
Africa†
N‡
%
16.5
20
15.7
19
2.5
3
15.7
19
31.4
38
7.4
9
13.2
16
1.7
2
1.7
2
36.4
44

p-value

Table 3. Responses to questionnaire items related to knowledge
of HIV/AIDS (n=121)
Items (Correct answer)
Mode of HIV transmission
Sexual intercourse (Yes)
Unsterilized needles (Yes)
From mother to infant during birth (Yes)
From mother to infant during breast feeding (Yes)
Illegal blood transfusion (Yes)
Dining with an HIV positive individual (No)
Shaking hands and hugging (No)
Mosquito bites (No)
Using public toilets or swimming pools (No)
Number who answered all the above 9 items correctly
Knowledge on prevention, basic knowledge, and
epidemiology
Can proper condom use prevent HIV transmission? (Yes)
Can a person be judged HIV positive by their appearance? (No)
Is there any vaccine available against HIV? (No)
Can using sterilized needles contribute to HIV
prevention? (Yes)
Can reducing blood transfusions contribute to
HIV prevention? (Yes)
Is AIDS curable? (No)
What is the most common HIV transmission
route in Africa? (Heterosexual transmission,
MCQ‡)
What is the prevalence of HIV among adults in
Kenya (Tanzania)? (7-9%, MCQ‡)

N† (%)
109 (90.1)
106 (87.6)
109 (90.1)
84 (69.4)
112 (92.6)
99 (81.8)
102 (84.3)
81 (66.9)
64 (52.9)
33 (27.3)

79 (65.3)
81 (66.9)
79 (65.3)
71 (58.7)
79 (65.3)
98 (81.0)
64 (52.9)
4 ( 3.3)

†

<0.001
<0.001
<0.001¶
<0.01
0.39
<0.001¶
0.71
0.65¶
0.56¶
<0.001¶

†

The two study locations, Nairobi and Dar es Salaam; ‡N, the number of
participants who responded to have used the specified information resources; ¶According to Fisher’s exact test. The remainder were assessed by
the χ２ test; §Those not specified as above (e.g., parents or sex partners).

pants (n=95; 78.5%) were married. No significant differences was found between Nairobi and Dar es Salaam with
respect to age (P=0.66), duration of stay (P=0.25), education (P＝0.49), marital status (P=0.38), ethnic group (P=
0.46) or religion (P=0.36).
The questionnaire survey revealed that access to HIV/
AIDS information resources in China differed from that in
Nairobi and Dar es Salaam (Table 2). In China, participants
listed the major resources as television (94; 77.7%), books

N, the number of those who correctly responded to the questions.
MCQ, multiple choice question

‡

and newspapers (78; 64.5%), radio (51; 42.1%), and the Internet (36; 29.8%). Participants also indicated that they seldom experienced difficulties in collecting relevant information (120; 99.9%). However, participants reported a dramatic reduction of resources in the two east African cities,
with significant differences compared to those accessible in
China: TV (20; 16.5%, P<0.001), books and newspapers
(19; 15.7%, P<0.001), radio (3; 2.5%, P<0.001), and the Internet (19; 15.7%, P<0.01)were not often utilized by the migrants in either Nairobi or Dar es Salaam. In these cities,
more than one third of participants claimed that they often
felt that there were no accessible information resources
available to them (44; 36.4%, P<0.001). No significant difference was observed between Nairobi and Dar es Salaam
regarding the proportion of those having specified information resources.
3.2. KABP findings
The mean (and SD) knowledge score was estimated as
11.8 (3.4) with the overall proportion of correct responses
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Table 4. Responses to questionnaire items related to attitudes toward HIV/AIDS (n=121)
Items (supportive answer)
Do you feel sympathy with PLWHA‡?(Yes)
Do you think PLWHA receive what they deserve? (No)
Should PLWHA be isolated? (No)
Should PLWHA be allowed to continue in their job
and/or studies? (Yes)
Do you feel comfortable having social contact with
PLWHA? (Yes)
Do you feel comfortable having a meal with PLWHA?
(Yes)
Do you feel comfortable working in the same institute
as PLWHA? (Yes)
Do you feel comfortable working in the same building
as PLWHA? (Yes)
Do you feel comfortable working in the same office as
PLWHA? (Yes)
If your relative was infected with HIV, would you be
willing to care for him/her? (Yes)
If your friend was infected with HIV, would you be
willing to care for him/her? (Yes)
If infected with HIV, would you use a condom during
sexual intercourse with your partner? (Yes)

N† (%)
107(88.4)
107(88.4)
66(54.5)
80(66.1)
37(30.6)
30(24.8)
43(35.5)
39(32.2)
15(12.4)
90(74.4)
73(60.3)
105(86.8)

†

N, the number of those who responded as supportive toward PLWHA.
PLWHA, People Living with HIV/AIDS.

‡

being 69.2% (95% CI: 61.2, 77.6). Table 3 summarizes the
descriptive results for the knowledge scale. Fifty-seven participants (47.1%) did not know the most common route of
HIV transmission in East Africa (i.e., heterosexual transmission), and very few (n=4; 3.3%) correctly understood
the status of HIV prevalence. No significant difference in
knowledge score was observed between Kenya and Tanzania (P=0.89). The mean (and SD) attitude score was 6.6
(3.1); detailed descriptive results are shown in Table 4. Although 107 respondents (88.4%) answered that they felt
sympathy for PLWHA, negative attitudes were remarkable:
55 (45.5%) said that PLWHA should be isolated and 41
(33.9%) responded that PLWHA should not be allowed to
continue in their job or studies. No significant difference
was revealed in the attitude score between Kenya and Tanzania (P=0.47).
The majority of participants (n=104; 86.0% (95% CI:
79.8, 92.1)) expressed fear of contagion, a measure of belief.
With regard to the measure of practice, most participants (n
=94; 77.7% (95% CI: 70.3, 85.1)) responded that they had
never received any AIDS-relevant health support or education during their time in Kenya and Tanzania. On the other

Table 5. Univariate analysis between KABP findings and the demographic variables
Attitudes
score
Mean
(SD)

Fear of
contagion

Willingness¶

N§(%)

N§(%)

0.12
0.20†

-0.19
0.05†

-0.13
0.90‡

-0.83
0.41‡

0.104
0.27†

-0.134
0.17†

-1.557
0.12‡

-0.932
0.35‡

11.9 (3.1)
13.7 (1.7)
0.05‡

6.4 (3.0)
7.7 (2.8)
0.22‡

86 (84.3)
11 (100)
0.16!

94 (92.2)
10 (90.9)
0.89!

11.6 (3.5)
12.2 (2.9)
0.93‡

6.8 (3.2)
6.5 (3.0)
0.83‡

18 (85.7)
82 (86.3)
0.94!

19 (90.5)
88 (92.6)
0.74!

12.8 (2.1)
12.0 (3.3)
0.46‡

8.0 (4.0)
6.6 (3.1)
0.51‡

5 (71.4)
98 (86.7)
0.26!

6 (85.7)
105 (92.9)
0.48!

12.1 (3.0)
12.1 (3.1)
0.81‡

6.7 (3.1)
6.2 (2.4)
0.71‡

82 (85.4)
21 (87.5)
0.79!

89 (92.7)
22 (91.7)
0.86!

Knowledge
score
Mean (SD)
Age (Mean=35.7, SD=8.8)
Spearman’s ρ or
Mann-Whitney’s Z-statistic
P value
Duration of stay (median=1.0)
Spearman’s ρ or
Mann-Whitney’s Z-statistic
P value
Educational background
High school or less
University graduate
P value
Marital status
Single
Married
P value
Ethnic group
Not Han
Han
P value
Religion
No religion
Have religious beliefs
P value

SD, standard deviation; ¶Willingness to utilize healthcare services for HIV/AIDS; §N, the number of those expressed fear of contagion or willingness; †According to Spearman’s rank correlation test; ‡According to Mann-Whitney test; !According to χ２ test.
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hand, almost all participants expressed willingness to utilize
health education relevant to HIV/AIDS (98; 81.0% (95%
CI: 74.0, 88.0)), serological testing for HIV infection (96;
79.3% (95% CI: 72.1, 86.6)) and AIDS counseling (104;
86.0% (95% CI: 79.8, 92.1)). Consequently, 112 (92.6%
(95% CI: 87.9, 97.2)) expressed willingness to utilize at
least one of the three different categories. The proportion of
those who expressed fear of contagion (P=0.46) and those
willing to utilize healthcare services (P=0.10) was not significantly different between Nairobi and Dar es Salaam.
Univariate associations and correlations between the
two major outcomes (i.e., knowledge and attitudes) and
demographic variables are shown in Table 5. In the knowledge scale, those who graduated from university tended to
show a significantly higher score (P=0.05). Moreover, the
older individuals were significantly unlikely to be supportive toward PLWHA (ρ = -0.193; P=0.05). There was no
significant association between the other two outcomes (i.e.,
fear of contagion and willingness to utilize healthcare services for HIV/AIDS) and demographic variables (Table 5).

4. DISCUSSION
This study showed that the knowledge of Chinese migrant laborers in the capital cities of Kenya and Tanzania
with respect to HIV/AIDS is extremely poor, especially
with regard to modes of transmission and prevention. Negative attitudes toward PLWHA were widespread. Moreover,
the migrants had almost no access to useful information resources and thus were considered vulnerable to infection
and spread of HIV/AIDS. Although our pilot survey implied that many of the migrants experienced risky sexual
contact with local commercial sex workers, the migrants
had few opportunities to receive education or to access
healthcare services (i.e., including serological testing) related to HIV/AIDS. No significant difference was found between those working in Nairobi and Dar es Salaam with regard to information resources or KABP findings.
Although this study is the first to document the KABP
of international Chinese migrants in developing countries,
our findings are consistent with previous studies in industrialized countries [17, 31, 32]. In particular, because of the
lack of information resources, international migrants are unable to access sufficient information and, consequently, opportunities for AIDS education and healthcare support are
limited. The general characteristics of migrants, explored in
earlier studies, reveal that the migrants are at a high risk of
infection and tend to be potential spreaders of HIV/AIDS
[13, 33-35]. Thus, effective countermeasures directly relevant to their culture and conveyed in their native language
should be implemented. For example, AIDS education and

healthcare services (e.g., AIDS counseling and HIV testing)
in Chinese would help to provide support for these vulnerable migrants. Peer education on HIV/AIDS for international immigrants in the Netherlands was shown to be
highly effective [36] and, given their mobility, could be an
option for Chinese migrants.
It should be noted that the participants’ poor knowledge reflects not only the limited information resources in
Nairobi and Dar es Salaam but also the insufficiency of education in China prior to migration. Thus, although almost
all participants responded that they had at least one information resource on HIV/AIDS in China, their poor knowledge implies the effective failure of education in China.
Hence there is a clear need to improve this in the migrant’s
home country. A simple comparison of HIV prevalence between China and the countries in East Africa may suggest
that the current risk of spreading HIV from China to East
Africa is not as high as that in the opposite direction, but the
spread would be heterogeneously enhanced by individuals
at high risk, such as migrants. Thus, the spread from China
to other countries is also a serious issue in view of the high
potential to increase the prevalence of HIV/AIDS. Since the
spread of HIV/AIDS through migration is not unidirectional
(i.e., from East Africa to other locations) [37]; the potential
risk of importing infection from a home country to East Africa should also be noted and investigated.
Attitudes toward PLWHA were found to be associated
with age. Although it is difficult to directly intervene in
negative attitudes, the origins are often associated with a
lack of knowledge about on modes of transmission and a
fear of HIV contagion [38, 39]. This implies that it is extremely important to provide at least basic education on
HIV/AIDS. Given our survey results, the high proportion of
those willing to partake in education and seek relevant
healthcare services supports the suggestion that basic educational opportunities could improve the current situation.
There are three major limitations to our study. First, selection bias may have been introduced by the non-random
sampling of construction sites and participants. It needs to
be noted, therefore that the participants may not exactly
represent Chinese migrants in the locations surveyed. Second, our selection of specific cities and participants (i.e.,
male laborers in two capital cities) may preclude significant
generalizability because other locations and types of migrants were not covered by our survey. Third, the explicit
assessment of validity and reliability of our questionnaire
was limited, mainly due to an initial attempt to explore international Chinese migrants and due partly to a failure in
our assessment. For example, (1) we failed to assess concurrent validity using different questionnaires and (2) an important aspect of the reliability measures, i.e. assuring re-
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peatability and reproducibility, was not evaluated in this
study. Repeated measurements in other locations and samples are thus needed and will be the focus of our future
studies aimed of investigating sexual behaviors in more detail.
The governments of the host countries and local health
departments obviously cannot achieve the above improvements by themselves. Strong international cooperation between the responsible countries is therefore needed. Moreover, improvements do not necessarily have to be solely
governmental. Non-governmental organizations could also
take the initiative to provide health education and services,
contributing to relevant prevention programs. In conclusion,
because the health status and behavioral characteristics of
Chinese migrants in international settings have not been
sufficiently explored, we believe that the present study enhances such understanding and to facilitate further discussion on this issue.
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