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SUMMARY

Purpose: A short HIV/AIDS risk behaviour knowledge index based on questions about HIV transmission and prevention of HIV infection during
sexual intercourse and intravenous drug use is proposed and implemented for an HIV average risk population in Munich.

Methods: Knowledge levels about HIV/AIDS risk behaviour was assessed in a group of people (n=210) in sexually active age range of 18—49
years which was at an average risk of contracting HIV. Four questions about HIV transmission by unprotected vaginal, anal, or oral sexual inter-
course, and by needle sharing, and two questions about HIV prevention by condom use, and the single use of needles and syringes were chosen
from ten others for making a four level risk behaviour knowledge index (HIV/AIDS Transmission through Sex and Intravenous Drug Use, HATSIDU)
internally consistent according to Cronbach’s alpha.

Results: HATSIDU index (mean 3.0, SD+1.18) was not associated (p>0.05) with sex and marital status, but depended (p<0.05) on age, edu-
cation and social status. General population of Munich in a sexually active age group of 40-49 years, or those without further education or the
unemployed, had a significantly lower knowledge of HIV risk behaviour.

Conclusion: The HATSIDU is a simple and usable index for the assessment of HIV/AIDS risk behaviour knowledge in a population with an
average risk of HIV infection.
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INTRODUCTION but gave incorrect answers for questions about kissing and hand
shaking, would receive the same summed knowledge score as

Knowledge about HIV/AIDS is one usable indirect criterion  the respondents who failed in questions about HIV transmission
for the assessment of behavioural risk and preventative behaviour by sex and intravenous drug use but answered correctly on kiss-
regarding HIV infection. HIV/AIDS knowledge has been inves-  ing and hand contact, for example. Because of the equality of all
tigated in various populations, for example school students (1, items in constructing a summed knowledge score, HIV/AIDS
2), adolescents (3), migrant farm workers (4), pregnant women knowledge can be investigated, but it is not really useful for the
(5), the mentally ill (6), and also in a group of intravenous drug  assessment of risk behaviour knowledge regarding HIV/AIDS.
users (IDUs) who have a high risk of contracting HIV (7). The Assessment of risk behaviour knowledge means that ignorance
HIV/AIDS risk behaviour knowledge scale was first developed by  of some risks has more impact on risk behaviour than others. For
Kelly et al. (1989) (8) using a group of students, and homosexual example, ignorance about condom use cannot be equated with

men (men who have sex with men, MSM). misconceptions about HIV transmission through hairdressing or
The assessment of HIV knowledge or HIV risk behaviour by the use of public toilets.
knowledge in population is usually performed by summing up cor- Since 2004, 26 European Union/European Economic Area

rect answers to questions about HI'V transmission and prevention  countries with exception of Poland and Estonia have been re-
according to age, gender, national, social, and educational status in ~ porting statistics regarding transmission routes of HIV infection
a knowledge score (4, 6, 8). The summing up of correct answers  (9). HIV incidence in EU/EEA decreased in 2009 (5.7/100,000
to questions about the possibility of HIV transmission by sexual  population) compared to 2004 (6.5/100,000) and was accom-
intercourse, intravenous drug sharing, from an infected motherto  panied by a 40% decrease of intravenous transmission of HIV
her child, by hand shaking, or by using public places assumes that by intravenous drug users (IDUs), but by a 24% increase in
all questions are of equal significance and the answers fall in the homosexually (MSM) transmitted HIV. The heterosexual HIV
same rank of importance. Therefore, respondents who correctly  transmission rate in this period depends on the reporting country
answered questions about HIV transmission by sex and druguse  and varies from 38% to 52%.
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In Germany, HIV transmission in MSM still constituted 70%
and 67% in 2005, 2009, respectively, of all newly diagnosed infec-
tions, followed by heterosexual and intravenous route in 20% and
9% in 2005 (10), and 17% and 3.5% in 2009 (11), respectively.

In the light of this epidemiological characteristics, the estab-
lishment of an HIV behaviour knowledge index which weighted
the knowledge about sexual and intravenous transmission routes
differently could be important.

In the present work we tested the reliability of questions about
HIV transmission and prevention using Cronbach’s alpha (12) in
an average risk population for HIV infection in Munich, Germany.
The most reliable questions were chosen for constructing an HIV/
AIDS risk behaviour knowledge index.

METHODS

In autumn 2005, 315 consecutive patients present at outpatient
clinic in Munich University hospital in a sexually active age range
of 1849 years were asked to complete the anonymous question-
naire. The study population was assumed to be representative of the
Munich city population because any Munich citizens could avail
the assistance of the clinic without any pre-selection or referral
through the General Practitioner and participate in the survey. Any
bias of the studied population by participants who could belong
to an HIV risk group was excluded because the outpatient clinic
does not admit patients with diseases caused or associated with
HIV or sexual, urological, gynaecological infections, drug abuse
or psychiatric disorders. The questionnaire included topics about
social-demography (sex, age, education, marital and social status),
and further ten questions about risk behaviour knowledge regarding
HIV/AIDS. These questions concerned HIV transmission during
unprotected vaginal, anal or oral sexual intercourse, kissing, hair-
dressing or by sharing needles and syringes, or kitchen utensils, or
by using public places such as a toilet, pool, sauna and also about
HIV protection using condoms or single use needles and syringes.
Three possible answers “yes”, “no” and “I do not know” were the
choices offered. Both incorrect and “I do not know” answers were
pooled as incorrect answers. The reliability of the questions was as-
sessed by Cronbach’s alpha and most reliable questions were used
for creating an HIV/AIDS risk behaviour knowledge index. The
Mann-Whitney U and Kruskal-Wallis tests were used to determine
the significance of an HIV/AIDS risk behaviour knowledge index
between social-demographic groups of respondents.

This survey was approved by the Ethics Committee of the
Medical Faculty of Ludwig-Maximilian University in 2005.

RESULTS

225 people (71.4%) agreed to participate in the study, and 210
questionnaires (66.7%) were accepted for analysis. Summary
statistics for the questions retained in the analysis are presented
in Table 1. Due to their low contribution to reliability, questions
5-8 were dropped (Cronbach’s alpha = 0.555) (Table 1). Hence,
for the HIV/AIDS risk behaviour knowledge index, only six ques-
tions (No’s 14, 9, and 10 in Table 1) about HIV transmission
by vaginal, anal or oral sex, by intravenous drug use, and about
HIV protection using condoms, as well as single use needles and

Table 1. Summary statistics for proposed questions (n=210)

Questions (correct answer) Answers, mean
(+SD)

j. Is HIV/AIDS transmissible by vaginal sexual 0.89 (0.31)

intercourse? (yes)

2. 1s HIV/AIDS transmissible by anal sexual inter- 0.83 (0.37)

course? (yes)

3. Is HIV/AIDS transmissible by oral sexual inter- 0.67 (0.47)

course? (yes)

4. Is HIV/AIDS transmissible by needle sharing? (yes) 0.97 (0.18)

5.1s HIV/AIDS transmissible by sharing of kitchen 0,02 (0.14)

utensils? (no)

6. Is HIV/AIDS transmissible by using of public places, 0.01(0.97)

e.g. WC, swimming pool, or sauna? (no) R

7. Is HIV/AIDS transmissible by kissing? (no) 0.1(0.30)

8. Is HIV/AIDS transmissible by hair dressing? (no) 0.07 (0.25)

9. Can you protect yourself from HIV/AIDS using 0.98 (0.15)

condom during sexual intercourse? (yes) ' '

10. Can you protect yourself from HIV/AIDS using 0.79 (0.4)

single needles and syringes? (yes) R

SD — standard deviation

syringes, were chosen for constructing a four level HIV/AIDS
Transmission through Sex and Intravenous Drug Use (HATSIDU)
risk behaviour knowledge index (Table 2). A high level of risk
behaviour knowledge, HATSIDU IV, implied that all six ques-
tions were answered correctly. Correct answers to questions about
sexual HIV transmission and HIV prevention by condom use
were assigned as a good HIV/AIDS risk behaviour knowledge,
HATSIDU III. This level allows the omission of questions about
HIV transmission by needle sharing and about HIV prevention by
using single needles. The decision was made due to low preva-
lence of IDUs in average Western European populations and the
decrease in epidemiological impact of parenteral HIV transmis-
sion in Western Europe. According to Hamers et al. (2006) (13),
in the EU heterosexual HIV transmission comprises 55% of
newly diagnosed HIV infections, homosexual (MSM) transmis-
sion accounts for 34%, and transmission by intravenous drug
injection only for 10%. Compared to this, the heterosexual HIV
transmission comprised 12% of newly diagnosed HIV infections
in Munich in 2005, homosexual (MSM) transmission accounted
for 59% and transmission by intravenous drug injection only for
2% (14). In consequence, we assumed that ignorance about sexual
transmission of HIV infection, or about its prevention by condom
use, should have more impact on the risk behaviour regarding
HIV/AIDS in the average (non-risk) population than ignorance
about HIV transmission by needle and syringe sharing during
intravenous drug use, or about prevention by the single use of
needles and syringes. Ignorance of the intravenous route of HIV
infection does not have any impact on the risk behaviour regarding
intravenous drugs (to use or not to use single syringes; to share
or not to share syringes) in non-IDUs. Hence we placed the risk
behaviour knowledge level higher (HATSIDU II1) if the intrave-
nous HIV transmission was not answered correctly and lower, if
the correct answers on sexual transmission of HIV and protection
rendered by condoms were not supplied (HATSIDU II or I). Of
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Table 2. Composition of HATSIDU index

HATSIDU
1\ Il |
Knowledge level High Good Low Very low
Correct answers ABCDEF ABCD (+/—Eor F) ABCD (+/—E or F)-1 ABCD (+/— E or F)—(>1)
Possible variants of answers ABCDEF ABCD; ABCDE; ABCDF ABC; ABD; ACD; BCD; AB; AC; AD;
ABCE; ABDE; ACDE; BCDE; BC; BD; CD;
ABCF; ABDF; ACDF; BCDF A;B; C; D;
ABE; ACE; ADE;
BCE; BDE; CDE;
AE: BE; CE; DE;
ABF; ACF; ADF;
BCF; BDF; CDF;
AF; BF; CF; DF

Questions

A: Is HIV/AIDS transmissible by vaginal sexual intercourse?

B: Is HIV/AIDS transmissible by anal sexual intercourse?

C: Is HIV/AIDS transmissible by oral sexual intercourse?

D: Can you protect yourself from HIV/AIDS using condom during sexual intercourse?

E: Is HIV/AIDS transmissible by needle sharing?

F: Can you protect yourself from HIV/AIDS using single needles and syringes?

course, this assumption is only possible for a population with a
low risk of intravenous drug use, like the Munich population.

A low level of risk behaviour knowledge regarding HIV/
AIDS, HATSIDU II, was assigned if incorrect answers to ques-
tions about HIV transmission through sexual intercourse or about
HIV protection by condom use were given, because ignorance
of one of the ways of sexual HIV transmission or condom use
impacts on the risk of HIV infection. The knowledge or lack of
intravenous drug use regarding HIV transmission has not been
judged here. The wrong answer to questions about vaginal, anal,
oral transmission, were counted equally.

A very low level knowledge of HIV risk behaviour, HATSIDU
1, was identified, if more than one way of sexual HIV transmis-
sion, and/or use of a condom as protection against HIV infection
was not given.

HATSIDU 1V, III, II and I were presented in 54.8%, 6.2%,
23.8% and 15.2% respondents (n=210), respectively, with mean
of 3.0 (SD+1.18). HATSIDU was not associated (p>0.05) with
sex and marital status, but depended (p<0.05) on age, education
and social status.

Respondents aged 30-39 were significantly better informed
about HIV/AIDS risk behaviour (mean=3.44) than those aged
18-29 years (mean=2.94, p=0.045), and 4049 years (mean=2.63,
p<0.001). Respondents with secondary school education (9-10
years of education) were not significantly less well informed
about HIV/AIDS risk behaviour (mean=2.55) than those hav-
ing high school education (12—13 years) (mean=2.86). In turn,
these were less well informed than respondents with professional
school/college (mean=3.46, p=0.012), or university (mean=3.46,
p<0.001) education. Unemployed participants were significantly
less knowledgeable (mean=2.22) in terms of HIV/AIDS risk
behaviour than scholars/students (mean=3.17, p=0.021), and
employees (mean=3.05, p=0.027) (Table 3).

DISCUSSION

We have proposed and implemented a short four level HIV/
AIDS risk behaviour knowledge index (HATSIDU) based on the
correct answers to questions about the two most important ways
of HIV transmission, sexual intercourse, and intravenous drug
use, and also the two most important HIV prevention measures,
condom use and the single use of needles. We examined a conven-
ient sample from the general population in a sexually active age
group. As to the epidemiological significance of HIV transmission,
intravenous drug use was ranked third after homosexual (MSM)
and heterosexual transmission in Munich (14), and in the European
Union in 2005 (13). Due to this fact, it was possible to investigate
the reliability of HATSIDU index and its implementation in a
population of average risk such as our group of respondents.

In HATSIDU, the lack of knowledge about HIV transmission
by intravenous drug use yields a higher knowledge level than
ignorance about sexual HIV transmission. In contrast, the igno-
rance of HIV transmission via any of the three sexual transmission
routes (vaginal, anal and oral) has been counted equally (even
if transmission risks are different) and gave lower knowledge
index level compared to non-knowledge regarding parenteral
transmission. This decision was made because of following facts.
HIV transmission through intravenous drug use belongs tradition-
ally to one of the most important infection routes. However, in
2005-2009 this risk in EU/EEA has decreased by 40% (9) and by
2.5 times in Germany (10, 11). It is also obvious that knowledge
regarding HIV risk by needle sharing does not play any role in
protecting against HIV transmission in the non IDU population.

The determination of real HIV risk during the different sexual
routes is very difficult if not-impossible and depends on many
factors, e.g. route of transmission, stage of infection and number
of T-helper cells, virus load in the blood or other body fluids and

81



Table 3. Characteristics of responders and mean HATSIDU index

Variable n (%) Mean HATSIDU (£SD) p value
All responders 210 (100) 3.0(1.18) -
Gender 0.335*
Male 91 (43.3) 3.09 (1.16)
Female 119 (56.7) 2.93(1.19)
Age (years) <0.001*
18-29 79 (37.6) 294 (1.21)
30-39 65 (31.0) 3.44(0.95)
40-49 66 (31.4) 263 (1.22)
Marital status 0.153*
Single 85 (40.5) 3.0(1.19)
Married 62 (29.5) 284 (1.21)
Partnership 48(22.9) 3.31(1.05)
Divorced/ widowed 15 (7.1) 2.73(1.28)
Education (years) <0.001*
Secondary school (9-10) 47 (22.4) 2.55(1.33)
High school (12-13) 30 (14.3) 2.86 (1.19)
Professional school/College 90 (42.8) 3.46 (0.93)
University 43 (20.5) 3.46 (0.88)
Social status* 0.018*
Scholar/student 40 (19.7) 3.17 (1.08)
Employee 151 (74.4) 3.05 (1.16)
Unemployed 12 (5.9) 2.22 (1.35)

SD — standard deviation; *Kruskal-Wallis test; **Mann-Whitney test; #n = 203

on the honesty or knowledge of survey participants regarding the
number of their sexual contacts or sexual contacts of their partners,
or kinds of intercourse etc. The risk of HIV transmission due to
oral intercourse seems to be very low (1-2% in MSM; 15, 16,
17). Nevertheless the facts about high HIV prevalence in semen
(~100%) (18, 19) and saliva (~100%) (18) or vaginal fluid (59%)
(20), higher vulnerability of pharyngeal mucosa to HIV (21), high
prevalence of oral intercourses in heterosexuals (~75-80%) and its
association with risky sexual behaviour (22) as well as ignorance
of oral HIV transmission route in populations (23, 24) make oral
HIV transmission an important, but often underestimated public
health issue.

To the best of our knowledge, this is the first HIV/AIDS be-
haviour knowledge index constructed not as a mean of the sum
of correct answers on questions regarding HIV transmission or
its prevention as it has been done before (25, 26, 27), but by
weighing different HIV transmission routes according to their
epidemiological risk.

Our survey showed that the general population in Munich aged
40—49 years or those without further education after school, or
the unemployed, had a significantly lower knowledge of HIV risk
behaviour measured by HATSIDU.

The study has some limitations. The population under study
could only be assumed to be representative of the Munich
city population because a socio-demographic databank of the
Munich population does not exist. We still do not know, if a

low HIV/AIDS risk knowledge predicts risk of contracting
HIV infection or not. Health risk knowledge is important in
self-prevention measures, but it alone seems to be inefficient.
For example, in former Soviet Union countries suffering from
relative high HIV prevalence, risk perception regarding sexual
HIV transmission was not a factor in preventing unprotected
sex in HIV-positive people before they contracted virus (28),
and no association was found between HIV knowledge and
non-use of condoms (25).

The HATSIDU is a simple and usable index for the assessment
of HIV/AIDS risk behaviour knowledge in a population with an
average risk of HIV infection. Further investigation is needed
to examine the risk predictability of HATSIDU regarding risk
behaviour, for example in a group of non-IDUs with recently
diagnosed HIV infection.
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