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a b s t r a c t

Objective: In order to carry out proper education and intervention of AIDS based on different features
and demands of different majors, this study aimed to compare the difference of college students from six
majors in China in the aspects of AIDS-related knowledge, attitudes and behaviors.
Methods: A questionnaire survey was carried out among 18,644 students in 30 colleges/universities from
9 provinces of China, who were recruited through stratified cluster sampling. AIDS-related knowledge,
attitude, condom-use intention, self-efficacy and sexual behavior of these students were investigated.
Results: AIDS-related knowledge level of students majoring in education was the lowest while that of
medical students was the highest as well as highest self-efficacy of condom use. Students of music or fine
arts had the strongest intention to use condoms, while the students majoring in education had the
weakest. The sexually active percentages of male students from different majors ranked as follows: music
or fine arts (29.5%), minority nationality (12.2%), science & tech (10.9%), medicine (10.6%), education-
major (10.0%), and liberal arts (8.2%). Among female students, the rank was music or fine arts (11.0%),
science & tech (6.2%), education-major school (4.5%), minority nationality (4.5%), liberal arts (4.1%), and
medicine (2.8%).
Conclusion: It is urgent to enhance proper AIDS-related education and intervention based on the features
and demands of students from different majors or universities, for example, to enhance comprehensive
AIDS prevention education among students major in education and to increase behavioral skills to
prevent sexually transmitted diseases among students from colleges or faculty of music or fine arts.
© 2020 The author(s). Published by Elsevier B.V. on behalf of the Chinese Nursing Association. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
What is known？

� College students are the important population of AIDS preven-
tion education in China now. Many programs and interventions
have been conducted among them to prevent HIV/AIDS, but few
intervention or education considered on different features and
demands of students in different majors.
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What is new？

� This study compared AIDS-related knowledge, attitudes and
behaviors among college or university students from six majors
and the difference among students with different genders or
majors were revealed. It may provide a perspective or reference
to take effective measures and compare AIDS-related knowl-
edge, attitudes and behaviors of college students during
different stages.
1. Introduction

Acquired immunodeficiency syndrome (AIDS), a malignant
disease with high fatality, has become a serious public health issue
and a social problem since firstly being found in 1981. About 1.8
million people around the world are newly infected with human
immunodeficiency virus (HIV). People aged between 15 and 24
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accounts for 37% of all new human immunodeficiency virus in-
fections world-wide [1], which indicates that young people are
especially vulnerable to HIV. In China, the number reported in-
fections among young students increased from 527 in 2008 to 1154
in 2011 and 2695 in 2014. From 2011 to 2015, the average annual
growth rate of HIV infection among people aged between 15 and 24
in Chinawas 35%, excluding the increase of testing, respectively [2].
Since most of the college students in China are 16e24 years old,
their vulnerability to HIV/AIDS is a problem which can’t be
neglected.

Older adolescents or adolescents with higher levels of educa-
tion, such as university students, have shown in some studies to
take more risk behavior than younger ones [3]. Some of them are
more likely to have sex behaviors, often with multiple partners,
which are highly related to AIDS. For lack of AIDS-related knowl-
edge and self-protection consciousness, they are vulnerable to HIV
infection. Due to the change of attitude towards sexuality in China,
premarital sex has become widely accepted among young people,
thus premarital sex behaviors had been increasing. However, their
consciousness of self-protection and skills of condom use are
relatively poor. Ma et al. found that 17.6% of Chinesemale university
students and 8.6% of female ones were sexually active, but condom
was reported never/rarely used by 35% of sexually active students
in both genders in the previous year [4]. Huang et al. indicated that
14% of Chinese university students were sexually active, and risk
behaviors tended to increase with age. They also indicated that 24%
of the students considered themselves to be at moderate to very
high risk of contracting HIV and 40% of sexually active students
never used condoms [5]. Another study even showed that only
24.2% of the participants were aware that HIV could be spread
through infected semen, and only 10.5% were aware that condoms
would decrease the risk of HIV transmission. The major sources of
HIV information were through the mass media (i.e. 69.5% Internet,
65.9% newspaper and magazines, 58.3% television). Only 17.9% re-
ported ever having had sex, and only 21.2% used condoms during
each sexual encounter [6]. Thus college students should be paid
enough attention to so as to be prevented from AIDS.

In addition, the issue of how to carrying out proper education
and intervention of AIDS based on various features and demands of
students from different majors or universities needs to be pay more
attention to. In Chinese educational system, colleges and univer-
sities are classified by majors, such as comprehensive, technology,
agriculture, forestry, medicine, education-major (called normal
university in China), languages, finance & economics, music, fine
arts, sports, minority nationality and so on. Comprehensive uni-
versities usually have majors of both liberal arts and science& tech.
Normal universities is a special type of universities in which
education-major is the main major and most graduates will be
teachers in middle school. Located in autonomous regions in China
and enrolling most of its students fromminority groups, colleges of
minority nationality have their special characteristics, for example,
mainly focusing on studies of culture, language, arts of the minor-
ities and so on. Different colleges and universities are dissimilar in
the composition of gender, the source of students, and the back-
ground and education models of students. These differences will
have a crucial influence on the measures and emphasis of AIDS
prevention among college students. However, few studies reported
the difference of college students from different majors in China.
Some studies showed medical students usually got a higher
knowledge score than students majoring in science/engineering
and social sciences [7], but little study could show the difference of
AIDS perception among students of different majors. This survey
has investigated the students from comprehensive universities,
colleges of liberal arts, science& tech, minority nationality colleges,
medicine, music or fine arts, and school of education-major. The
grouping of all the participants was based on the categories of their
colleges or universities, with the exception of students from
comprehensive universities being assigned to science & tech or
liberal arts categories according to their majors.

This study aims to explore the difference of students from
differentmajors in the aspects of AIDS-related knowledge, attitudes
and behaviors. Using a questionnaire data, the present study tries to
identify the distinct traits and main problems relating to the pre-
sent issues among students of different majors, so that further AIDS
prevention education could be provided accordingly.

2. Methods

2.1. Participants

Recruited through stratified cluster sampling in 30 colleges/
universities from 9 provinces of China (Liaoning, Beijing, Shandong,
Jiangsu, Inner Mongolia, Qinghai, Hubei, Guangdong and Yunnan),
a total of 19,299 college students participated in the survey, and the
response rate is 96.7%. These provinces are geographically located
in the seven main parts of China respectively (i.e. Northeast China,
North China, Northwest China, East China, Central China, South
China and Southwestern China). About three to five colleges were
chosen from each province.

The 18644 valid samples were classified by the majors, 33.9%
(6336) of them were from 11 universities of science & tech or col-
leges of science & tech in comprehensive universities, 20.5% (3831)
from 5 universities of liberal arts (including language, law and
humanity) or colleges of liberal arts in comprehensive universities,
18.7% (3499) from 6 medical colleges, 11.3% (2115) from 2 colleges
of minority nationality, 8.0% (1495) students from 3 colleges of
music or academies of fine arts, and 7.4% (1388) from 3 normal
universities (or colleges of education).

2.2. Questionnaire

The questionnaire designed by the work group of this project
has five parts. The first two parts are to assess the personal char-
acteristics of the participants, and to evaluate their knowledge
about HIV/AIDS using United Nations General Assembly Special
Session (UNGASS) on HIV/AIDS indicators [8]. The higher score they
got, the broader knowledge they had acquired. In the third part, the
attitudes towards high-risk behaviors of HIV/AIDS are assessed
though a 6-item 5-point Likert scale, a higher score (ranging from 6
to 30) of which means a stronger opposition. Take an item for
instance, “If your schoolmates have several sexual partners, how do
you look upon this? (Strongly agree, agree, neutral, disagree, and
strongly disagree).” The fourth part is to investigate the sexual
behavior and condom use situation among students.

In the last part of the questionnaire, the condom-use intention
was measured with a 5-item 5-point Likert scale scoring ranging
from 5 to 25, for example, “If having sex, should you prepare a
condom in advance?” Self-efficacy of condom-use was also
measured with a 5-item 5-point Likert scale on which a higher
score (ranging from 5 to 25) means a higher level of self-efficacy, for
example, “I would feel unconfident to suggest using condoms with
a partner, because I would be afraid of being thought to have had a
past sexual experience”. Intention and self-efficacy are two
important factors predicting condom-use behavior [9e14]. Ac-
cording toTheory of Reasoned Action (TRA), the immediate cause of
volitional behavior is one’s intention to engage in that behavior
[15]. Self-efficacy is proposed as an important mediator of behavior
and is defined as a judgment of one’s capability to accomplish a
certain level of performance [16], which means that a person with
higher level of perceived self-efficacy is more likely to master
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particular behavior than those with lower level of perceived self-
efficacy. Self-efficacy is an important measurement of college stu-
dents’ confidence in properly using condoms and negotiating the
use of condom with a new potential sex partner [17,18].

According to the pilot study, Cronbach’s a coefficients in most of
the parts were higher than 0.7, and the double-test consistency or
the Spearmen correlation coefficient of 80% of the re-tested items
was higher than 0.7 or 0.4 respectively, showing that the ques-
tionnaire had good reliability. The factor structure was consistent
with theoretical hypothesis and 11 of the common factors could
explain 60% of the questionnaire [19].

The surveywas carried out by trained investigators from 2012 to
2016. Information about the study was provided by the in-
vestigators and oral consent was obtained from each participant.
The survey was in accordance with the ethical standards of the
Peking University Institutional Review Board and with the Helsinki
Declaration. In order to ensure the validity of the survey, every
student answered the questionnaire individually and anonymously
before putting the answered questionnaire in a hermetic box.

2.3. Data analysis

The software program EpiData (version 3.0, www.epidata.dk/)
was used for data management. Statistical analyses were per-
formed with SPSS software (SPSS version 20.0). Frequencies and
percentages were used to describe the distributions of personal
characteristics and of sexual behavior among students of different
majors. Chi-square tests and bivariate logistic models were per-
formed to compare categorical data, while Student-Newman-keuls
method of ANOVAwas used to compare approximately continuous
variable. The a level was set at 0.05.

3. Results

3.1. A snapshot of participants

Altogether 18,644 students from 30 colleges were investigated.
The average age was 20.0 ± 1.4 years. Male students were out-
numbered by female students in all majors except science & tech
and Minority. Taking the source of students into consideration,
nearly half of the students in education-major, medical and mi-
nority nationality colleges were from cities, 15% from towns and
35% from rural areas. However, students majoring in science& tech,
humanity were nearly 70% from cities, while the main sources of
the music or fine arts students were cities (Table 1).

3.2. AIDS-related knowledge

Students majoring education got the lowest scores on AIDS-
related knowledge. Followed by those majoring in science & tech,
minority nationality, liberal arts, music or fine arts, students in
Table 1
The distribution of age, gender and source of students by majors [n (%)].

Characteristics Science & techa Educationb Medicinec

Age (Mean ± SD) 20.0 ± 1.4 19.7 ± 1.6 20.3 ± 1.3
Gender Male 4270 (67.8) 546 (39.5) 1418 (40.7)

Female 2027 (32.2) 837 (60.5) 2070 (59.3)
Hometown City 4004 (64.5) 706 (51.1) 1990 (57.1)

Town 631 (10.1) 175 (12.7) 373 (10.7)
Village 1582 (25.4) 500 (36.2) 1123 (32.2)

Note: a from universities of science & tech or colleges of science & tech in comprehensi
colleges; d from universities of liberal arts (including language, law and humanity) or co
tionality; f from colleges of music or academies of fine arts. (The same in tables below).
medical schools got the highest scores (Table 2).
The education-major students had the obviously lowest rates of

right answers to the UNGASS indicators for both genders. But the
rates of right answers in other majors were close to each other.
When referring to the question “people can protect themselves
from contracting HIV by having sex with only one faithful, unin-
fected partner”, around or over 95% students thought it was right.
And 80% to 90% students gave the right answers to the following
three questions: “People can protect themselves from contraction
HIV by using condoms”, “A person can get HIV from sharing a meal
with someone who is infected” and “A healthy-looking person can
have HIV”. The right answer rate of the item that “a person can get
HIV from mosquito bites” was the lowest, which was lower than
50% for nearly all the participants of all majors. Altogether 38.4% of
the male students and 37.5% of the female students got all the five
answers right (Table 3).

3.3. Attitudes towards AIDS-related high-risk behavior

For males, students of education-major, medical and minority
schools had significantly serious attitudes towards AIDS related
high-risk behavior, but no significant difference was noted among
other major groups. For females, themost serious attitudes towards
AIDS related high-risk behavior were among students from
education-major and minority schools, followed by students from
medical schools. Students of science& tech weremore open on this
issue (Table 4).

3.4. Intention and self-efficacy of condom-use

Regardless of the gender, students of music or fine arts had the
strongest intention and self-efficacy of condom-use, while the
intention of education-major students was the weakest and the
self-efficacy of Science & tech students was the weakest (Table 4).

3.5. Sexual behavior

The rates of male students having experienced sexual behavior
were 29.5% in those from colleges or faculty of music or fine arts,
12.2% in minority, 10.9% in science & tech, 10.6% in medicine, 10.0%
in education-major and 8.2% in liberal arts. Among females, the
general rate of sexually active students was lower than those of
male students (Table 5).

3.6. Multivariable analysis

As the proportions of gender, age and students’ hometown in
different majors were main confounding factors to dependent
variables, multivariable regression or logistic regression were
applied (Table 6). The trends of results for knowledge and per-
ceptions were almost same with the results of simple variable
Liberal artsd Minoritye Music or fine artsf Total

19.7 ± 1.4 20.2 ± 1.4 20.0 ± 1.6 20.0 ± 1.4
1773 (46.7) 1068 (50.7) 451 (30.6) 9526 (51.4)
2023 (53.3) 1038 (49.3) 1025 (69.4) 9020 (48.6)
2580 (68.1) 1060 (50.3) 1345 (90.4) 11685 (63.3)
413 (10.9) 284 (13.5) 72 (4.8) 1948 (10.5)
795 (21.0) 762 (36.2) 72 (4.8) 4834 (26.2)

ve universities; b from normal universities or colleges of education; c from medical
lleges of liberal arts in comprehensive universities; e from colleges of minority na-

http://www.epidata.dk/


Table 2
Comparison of AIDS-related knowledge among college students of different majors.

Majors Male Female

n Score (Mean ± SD) Rank of SNK * n Score (Mean ± SD) Rank of SNK *

Education 540 3.73 ± 1.12 1 833 3.65 ± 1.16 1
Science & tech 4189 3.88 ± 1.16 2 1984 3.69 ± 1.23 1
Minority 1059 4.00 ± 1.11 2 1030 3.81 ± 1.18 2
Liberal arts 1728 4.01 ± 1.14 2 1978 3.91 ± 1.12 3
Music or fine arts 436 3.87 ± 1.24 2 1004 4.04 ± 1.04 4
Medicine 1392 4.17 ± 1.10 3 2057 4.24 ± 1.00 5
Total 9344 3.96 ± 1.15 8886 3.92 ± 1.14

Note: * Student-Newman-Keuls methodwas used to control the total a level. Scores were ordered from low to high, according to which, the six major groups were divided into
several subgroups in each gender group. There was no significant difference among different majors in the same subgroup (P > 0.05).

Table 3
Awareness rates of UNGASS indicators among students from different majors (%).

UNGASS Education Science & tech Minority Liberal arts Music or fine
arts

Medicine Total

M F M F M F M F M F M F M F

1 91.6 95.2 91.1 90.5 93.2 94.0 91.6 93.7 90.3 94.9 94.6 97.4 91.9 94.2
2 85.1 71.3 86.3 77.1 88.4 70.0 88.5 78.0 89.6 77.9 90.9 85.8 87.7 78.0
3 70.4 69.9 78.2 77.5 74.2 79.2 79.2 83.7 70.1 89.6 84.3 88.9 78.0 82.4
4 50.5 48.6 55.5 48.8 58.7 54.2 56.4 52.6 59.0 58.1 61.6 65.2 56.6 55.1
5 74.9 79.7 77.6 75.1 84.9 83.3 84.6 82.3 78.7 84.4 85.2 86.9 80.7 81.9
All right 26.4 26.5 35.4 29.4 39.0 34.2 40.9 35.4 38.6 40.1 48.1 52.3 38.4 37.5

Note: UNGASS: United Nations General Assembly Special Session; M: male students; F: female students; 1: People can protect themselves from contracting HIV by having sex
with only one faithful, uninfected partner; 2: People can protect themselves from contraction HIV by using condoms; 3: A healthy-looking person can have HIV; 4: A person
can get HIV from mosquito bites; 5: A person can get HIV from sharing a meal with someone who is infected.

Table 4
Scores of attitudes towards high-risk behavior, intention and self-efficacy of condom use among different majors (Mean ± SD).

Majors Attitude Condom-use intention Self-efficacy of condom-use

Male Rank of
SNK *

Female Rank of
SNK *

Male Rank of
SNK *

Female Rank of
SNK *

Male Rank of
SNK *

Female Rank of
SNK *

Science & tech 22.16 ± 4.69 1 24.50 ± 4.29 1 19.55 ± 3.89 2 19.40 ± 4.23 2 16.04 ± 5.36 1 15.25 ± 6.03 1
Education 23.01 ± 4.63 2 26.14 ± 3.56 4 18.55 ± 4.06 1 18.28 ± 4.41 1 18.02 ± 4.15 2,3 18.30 ± 4.68 2
Medicine 23.01 ± 4.12 2 25.74 ± 3.14 2,3 19.38 ± 3.85 2 19.61 ± 3.81 2 18.21 ± 4.42 3 19.39 ± 4.55 4
Liberal arts 22.38 ± 4.50 1 25.43 ± 3.42 2 19.44 ± 3.93 2 19.73 ± 3.88 2 17.60 ± 4.47 2 18.92 ± 4.60 3
Minority 22.91 ± 4.32 2 25.88 ± 3.34 3,4 19.28 ± 3.83 2 18.48 ± 4.04 1 18.25 ± 4.29 3 18.30 ± 4.70 2
Music or fine

arts
22.34 ± 5.04 1 25.51 ± 3.26 2 20.43 ± 3.63 3 20.67 ± 3.45 3 17.96 ± 5.07 2,3 19.32 ± 5.10 4

Total 22.45 ± 4.56 25.42 ± 3.60 19.46 ± 3.89 19.45 ± 4.02 17.11 ± 4.97 18.14 ± 5.26

Note: * Student-Newman-keuls methodwas used to control the total a level. Scores were ordered from low to high, according to which, the six major groups were divided into
several subgroups in each gender group. There was no significant difference among different majors in the same subgroup (P > 0.05).

Table 5
Percentages of sexually active students from different majors.

Majors Male (n, %) Female (n, %)

Total Sexually active % Total Sexually active %

Science & tech 4192 455 10.9 1992 123 6.2
Education 541 54 10.0 828 37 4.5
Medicine 1416 150 10.6 2065 58 2.8
Liberal arts 1742 142 8.2 1958 80 4.1
Minority 1067 130 12.2 1033 46 4.5
Music or fine arts 438 129 29.5 992 109 11.0
Total 9396 1060 11.3 8868 453 5.1
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analysis shown in Tables 2 and 4. Without Student-Newman-Keuls
method’ control for total a level, multivariable analysis showed
more significant differences than simple variable comparison.

As for sex intercourse behavior, with the exception of influ-
encing factors of gender, age and hometown, the results of logistic
regression analysis showed that the sexual behavior rate among the
students of music or fine arts was significantly higher than that of
any other major groups.
4. Discussions

In this study, the difference in AIDS-related knowledge, atti-
tudes, condom-use intention and self-efficacy and sexual behavior
among students of different majors has been found. Some re-
searches in China had showed the existence of the differences on
relevant issues among different college majors, but their compari-
sons were only among two to four majors [20e24].

More attentions should be paid to those from colleges or uni-
versities of education-major or minority nationality, who had the
least knowledge about AIDS and the weakest intention to use
condoms and self-efficacy, which is inconsistent with another
study [20]. Chinese education system has tended to regard teachers
as the image of model morality, so theymay have little access to sex
education. The later, especially female students from minority



Table 6
Multivariable regression or logistic regression analysis of AIDS-related knowledge, attitude, condom-use intention and self-efficacy and sexual behavior.

Independent variable knowledge Attitude Condom-use
intention

Self-efficacy of
condom-use

Sexual behavior

b t b t b t b t b OR(95% CI)

Gender (1 ¼ Male, 2 ¼ Female) �0.044 �5.785a 0.323 44.907a �0.011 �1.485 0.047 6.311a �0.911 0.382 (0.338, 0.431)a

Age �0.048 �6.333a �0.034 �4.775a 0.025 3.339b 0.082 11.133a 0.207 1.230 (1.186, 1.275)a

Hometown (from big city to village) �0.056 �7.375a 0.117 16.265a �0.094 �12.267a 0.027 3.683a �0.183 0.833 (0.803, 0.864)a

Major (Science & tech as reference)
Education �0.028 �3.485a 0.062 8.278a �0.066 �8.215a 0.119 15.253a �0.027 0.973 (0.769, 1.231)
Medicine 0.150 17.530a 0.082 10.289a 0.005 0.562 0.220 26.292a �0.277 0.758 (0.639, 0.899)c

Liberal arts 0.048 5.729a 0.050 6.343a 0.006 0.666 0.195 23.529a �0.258 0.772 (0.655, 0.911)a

Minority 0.032 3.965a 0.061 8.037a e0.043 �5.277a 0.143 17.916a 0.057 1.059 (0.883, 1.270)
Music or fine arts 0.035 4.260a 0.057 7.486a 0.058 7.082a 0.157 19.762a 0.816 2.262 (1.894, 2.702)a

Note: a P < 0.001; b P < 0.01; c P < 0.05.
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universities had relatively weaker intention to use condoms and
self-efficacy. The present study found that half of students from
minority universities were born and grew up in rural areas (almost
same with the education-major students) lacking resources of
AIDS-related education. A study among college students of a mi-
nority nationality university got almost the same results [25].

Besides, much more attention should be paid to students of
music or fine arts. Though they had the strongest intention and
self-efficacy of condom-use, their AIDS-related knowledge score
was on the lower side of the mean level, and their sexually active
rate was higher than others. It is suggested that education of AIDS-
related knowledge and self-protecting skills for these students
should be reinforced. Several studies in China also showed that the
students of music or fine arts were more sexually active than those
of other majors, needing more HIV/AIDS protection education
[26,27].

Medical students got the highest mean score of AIDS-related
knowledge, which agreed with several researches [21e24]. In
terms of attitudes towards risk behavior, intention and self-efficacy
of condom-use, theywere in amiddle level andwere inclined to the
good side. The sexually active rate of themwas relatively lower than
the medium level. The results may be led by plenty of medical
courses and AIDS-related education, and it also may be relative to
their conservative attitudes to sexual behavior. Researchers could
make full use of the advantage of these students and develop their
potential, at the same time, some training especially on self-
protection skills and communication skills should be provided so
as to make them qualified as the backbone of AIDS prevention
education.

Besides the difference among students from different majors,
this study also found the difference between genders. In general,
female students, who had less knowledge of HIV/AIDS and more
conservative attitudes towards AIDS-related high risk behavior
than male students, had more self-efficacy on suggestion of using a
condomwith a partner, for the reason that they would not be afraid
of being thought to have had sexual experience. These results imply
that HIV/AIDS prevention education on campus should consider the
gender difference, for instance, further discussion about attitudes
towards high risk behavior and increasing skill training on self-
efficacy could be taken among male students, while added
knowledge education among female students.

In addition, in the study of students’ AIDS knowledge, indicators
of UNGASS were used. According to the results, 38.4% of male
students and 37.5% of female students had answered all five
questions of the indicators right. The ratio was higher than the
findings (30.5% and 29.1% separately) in 2004 [28], which may
suggest the effectiveness of AIDS education in the past years. Only
about 50% of the participants got the right answer on the indicator
“a person can get HIV from mosquito bites”, which indicates that
college students still have some common misunderstanding of
AIDS and AIDS-related behaviors. AIDS prevention education still
needs to be improved and reinforced constantly.

Above all, it is urgent to enhance proper AIDS education and
intervention based on demands of different majors, for instance, to
enhance comprehensive education of AIDS prevention among
education-major and minority nationality students, to increase
AIDS related knowledge among music or fine arts students, and to
improve medical students’ self-protection skills. Also, more
emphasis should be laid on female students majoring in science &
tech.

There are limitations of this present study. The data of privacy
were collected via self-report questionnaire, and the students may
intentionally underreport their sexual behavior. Future studies
should attempt to use other methods of data gathering, such as
computer-assisted self-report, to resolve this problem. Also, the
results of this study are based only on cross-sectional studywithout
any longitudinal research. Therefore, it is important to conduct
longitudinal studies or cross-section studies at different times in
the future to assess whether students in China change their AIDS-
related knowledge, attitudes and behaviors over time.
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