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ABSTRACT
Objective Testing the hypothesis of an association between knowledge and sexual
risk behaviour (SRB) amongst community-clinic workers in Chile, explained by the
confounding effect of self-perceived vulnerability to HIV.
Methods A cross-sectional survey was analyzed; it was nested within a quasiexperimental study of 720 community-clinic workers in Santiago. The SRB score
combined the number of sexual partners and condom use (coded as “high”/”low”
SRB). Knowledge of HIV (a 25-item index) was coded as “inadequate”/”adequate”
knowledge. Self-perceived vulnerability to HIV was categorised as being “high”/
”moderate”/”low”. Control variables included socio-demographics, religiousness
and educational level. Percentages/averages, Chi-square tests and logistic
regression (OR-estimations) were used for descriptive, association and
confounding analysis.
Results Respondents were 78.2 % female, 46.8 % married and 67.6 % Catholic.
Mean age was 38.9 (10.5 SD) and 69 % had university/diploma level. Self-perceived
HIV vulnerability was “low” in 71.5 % cases. A negative association between
knowledge and SRB was found (OR=0.55;CI=0.35–0.86), but self-perceived
vulnerability did not have a confounding effect on this relationship. This relationship
also persisted after being adjusted for multiple control variables (e.g. age, sex,
type of primary centre, educational level, and religiousness).
Conclusions Some community-clinic workers had inaccurate knowledge of HIV,
which was associated with SRB. Self-perceived vulnerability did not have a
confounding effect; however, future studies should further analyze occupational
risk of HIV as a possible driving factor in health workers´ perception of their risk.
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Focused training programmes should be developed to enhance basic knowledge
of HIV in this group.
Key Words: Primary healthcare, knowledge, HIV, sexual behaviour, self-perception,
confounding factor, epidemiology (source: MeSH, NLM).
RESUMEN
Objetivo Probar la asociación entre conductas sexuales de riesgo (CSR) y conocimiento
de VIH en trabajadores de salud primaria en Chile, y el posible efecto de confusión de
auto-percepción de vulnerabilidad hacia VIH en dicha relación.
Métodos Estudio transversal anidado en estudio cuasi-experimental de 720
trabajadores de salud de Santiago. Score de CSR combinó número de parejas
sexuales y uso de condón. Conocimiento de VIH fue medido mediante índice de 25
preguntas. Percepción de vulnerabilidad hacia VIH fue medida como “alta”/”moderada”/
”baja”. Variables socio-demográficas, religiosidad y nivel educativo sirvieron de control. Análisis descriptivo, de asociación y confusión fueron desarrollados mediante
estimación de proporciones/medias, prueba de Chi-cuadrado y regresión logística.
Resultados El 78,2 % de encuestados era mujer, el 46,8 % estaba casado y el 67,6 %
era católico. Promedio de edad de 38,9 años (DS=10,5) y el 69 % tenía formación
universitaria/técnica. La auto-percepción de vulnerabilidad fue “baja” en el 71,5 % de
los trabajadores. Se observó una asociación negativa entre conocimiento y CSR
(OR=0,55, IC=0,35-0,86) y la vulnerabilidad percibida no fue factor de confusión. La
asociación se mantuvo tras ajustar por edad, sexo, tipo de centro primario, educación
y religiosidad.
Conclusiones Algunos trabajadores de salud comunitaria tenían conocimiento
inadecuado de VIH, que se asoció a CSR. La auto-percepción de vulnerabilidad no
fue factor de confusión, pero estudios futuros podrían analizar riesgos laborales de
VIH como posible mediador en la percepción de riesgo. Programas de entrenamiento
en conocimientos básicos de VIH y CSR debieran implementarse en trabajadores de
salud primaria.
Palabras Clave: Atención primaria de salud, conocimiento, HIV, conducta sexual,
vulnerabilidad, factores de confusión, epidemiologia (fuente: DeCS, BIREME).

IV is a growing public health problem in Chile. Since its emergence in
1984, up to 2004, 5,043 people have died of AIDS and 15,870 people
have been diagnosed with HIV (1). The estimated prevalence of people
living with HIV (PLHIV) in Chile by 2003 was 3 per 100 thousand (2). Similar
to other Latin-American countries, the main transmission mechanism has been
sexual (94.1 % of all PLHIV, equivalent to 5,293 people) (1,2). The most frequent
sexual orientation reported among PLHIV has been homosexual; however,
the proportion of heterosexual people acquiring HIV has progressively increased
(1,3). Vertical mother-to-child and sharing infected needles have been other
less reported transmission mechanisms in Chile (1-3).
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The Chilean government has made significant efforts at controlling the
epidemic and positive results have been achieved in the treatment of AIDS.
The AIDS rate has stabilised since 2001 with the support of The Global
Fund (4); conversely, the HIV rate continues to rise, reflecting public health
prevention strategies’ limited effectiveness (1,3). Chile has lower rates of
PLHIV than other Latin-American countries; however, evidence from the
Asian and African continents suggests that the absence of effective preventive strategies has allowed accelerated HIV transmission, especially amongst
vulnerable groups (1-3).
HIV prevention strategies focused upon health workers may be a significant component of prevention policy. Research has suggested that improving health workers’ knowledge of HIV could contribute to controlling the
epidemic by enhancing patient education on this topic (5,6). However, the
criteria for defining suitable knowledge and the instruments used for measuring knowledge level have varied between studies and research findings
have been contradictory. Some studies have suggested that health workers
have a “sufficient level” of knowledge (7,8) but others have reported deficient knowledge in several areas like prevention, transmission, diagnosis and
treatment (9,10). A few studies in Chile have analyzed secondary and tertiary level health workers’ HIV knowledge and found their knowledge to be
deficient regarding transmission (11). However, knowledge related to HIV
among primary level health care health workers has not been researched in
Chile.
As HIV is mostly acquired through sexual transmission in Chile, sexual
risk behavior (SRB) needs to be addressed. Two particular SRB have been
strongly associated with HIV in the general population: multiple sexual partners (12) and inadequate condom use (1). Such SRB have, however, rarely
been analyzed together (13) despite recommendations to consider them combined in HIV control (14). Additionally, most HIV prevention programs for
health workers have focused on their work-related behavior, although a recent study in Malawi found that peer group intervention reduced rural health
workers’ sexual risk taking (15). SRB have not been studied amongst health
workers in Chile and no specific preventative SRB intervention has been
developed for this group.
Self-perceived vulnerability to HIV has been proposed as being a key
factor underlying SRB which may be even more important than knowledge
(16). Perceived vulnerability to HIV is based on a person’s beliefs about
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their behaviour and the possibility of acquiring HIV infection from such
behaviour (17). Perceived vulnerability is a relevant component of the Health
Belief Model (19) and, for HIV in particular, a negative association between
self-perceived vulnerability to HIV and SRB has been proposed in the general population (16). This would suggest that the less vulnerable to HIV
people perceive themselves, the more SRB they would engage in, independent of their HIV knowledge.
The relationship between knowledge, SRB and self-perceived vulnerability to HIV amongst community clinic workers in Chile is not well understood.
This study’s hypothesis was that there is an association between knowledge
and SRB amongst community clinic workers which is confounded by selfperceived vulnerability to HIV.
METHODS
Type of study
This was an analysis of a cross-sectional survey, nested within a quasi-experimental study design (Mobilizing health workers for HIV prevention in
Chile, US-Grant R03-TW006980) and developed by Mano a Mano projects
during 2005-2007 at the School of Nursing, Universidad Católica de Chile
(UC), in association with the University of Illinois at Chicago. The quasiexperimental design tested the effectiveness of an educational intervention
in increasing knowledge and reducing stigma amongst community clinic workers in Santiago, Chile. This paper presents data collected during the baseline
phase, before the intervention. Ethics committee approval was obtained from
both universities.
Setting and participants
The study was carried out in the south-east metropolitan area of Chile. This
area contains 25 % of Santiago’s population and has the highest rates of
PLHIV, poverty, delinquency and illiteracy in the capital (1,2,21). The study
focused on a purposive sample of two of the seven municipalities comprising
this area, selected at the recommendation of experts from the Chilean Ministry of Health and the local public health service. La Pintana and Puente
Alto were considered to be representative of the south-eastern area of the
city and are similar in terms of social, economic and educational characteristics (20,21).
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Study participants were community clinic workers from the two municipalities. This study’s inclusion criteria defined community clinic workers as being people who were formally involved in improving community health conditions (22) who had a contract for over 22 hours per week.
Sample size and data collection
Every community clinic worker fulfilling inclusion criteria was invited to participate in the study, first through a personal letter by post and then by a
phone call at work (July 2006-April 2007 recruitment period); 720 health
workers agreed to participate (82.9 % response rate). This sample was larger
than that estimated as required for analysing association between knowledge and SRB through logistic regression (23). Power was over 80 %, thereby
reducing the probability of type 2 error (24).
Each health worker who agreed to participate signed an informed consent form and completed a self-administered questionnaire. Completed questionnaires were returned to a member of the research team inside a sealed
envelope coded by participant number. The list matching participant name
and number and the completed questionnaires were only available to the
research team coordinator (they were kept in a locked drawer at UC).
Variables and measurement (Figure 1)
Figure 1. Model of study variables describing the main results

Many of the questionnaire items had been used previously in analysis of
HIV prevention for health workers in Africa (US-NIH Grant NR08058, 20012006). Items were added to incorporate new developments such as drug
treatment for reducing mother-child transmission. The questionnaire was
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culturally adapted for Chile based on qualitative formative evaluation (25). A
modified direct translation method was used for translating the questionnaire
into Spanish (26), using a team of bilingual researchers. It was then piloted by
the research team in collaboration with HIV experts and community leaders
from the area.
Outcome variable: sexual risk behavior (SRB). The SRB score (0-6 points)
was based upon the combined number of sexual partners (0,1,2 or 3, which
was the higher number reported during the past three months) and condom use
(never=3, less than 50 % of the time=2, more of 50 % of the time=1, always=0) during the last three months. Such variable, constructed in this manner, has been successfully used in previous research (13). Zero points expressed no SRB (equivalent to abstinence) and 6 points expressed the highest
possible SRB, equivalent to three or more sexual partners and never using
condom during the last three months. The score was recorded in two categories using percentile 50 as a cut-off point (equivalent to 4 points). SRB were
then analyzed as a dichotomous variable: “low SRB” less than 4 points and
“high SRB” equal to or more than 4 points.
Exposure variable: knowledge of HIV. A 25-item index related to general
and occupational knowledge of HIV prevention, transmission and diagnosis
was used. Each item on the index could be answered “true”, “false” or “don’t
know”. Correct answers were coded as one (1) and incorrect/don’t know
answers were coded as zero. Kuder-Richardson reliability coefficient of this
Spanish version was 0.60. The knowledge index was dichotomized to discriminate between low and high SRB using a cut-off point defined through localization ROC (LROC) analysis. Such analysis identified the point of highest sensitivity and specificity rates by estimating the area under the curve. The best
cut-off point was estimated at percentile 25, equivalent to 17 points of the
scale. The score was then recoded as being “inadequate knowledge” (less
than 17 points) and “adequate knowledge” (equal to or greater than 17 points).
Confounder variable: self-perceived vulnerability to HIV. Self perceived
vulnerability to HIV was defined by an ordinal variable having three categories: “high”, “moderate” and “low”, obtained from the question: “What is your
probability of contracting HIV?”
Control variables. Age, gender, marital status, educational level, religion, and
religiousness (how important is religion in personal decisions, “important” or
“not important”), and type of primary clinic.
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Statistical analysis. Exploratory analysis assessed missing and aberrant data
which accounted for less than 5 % of total cases. Descriptive analysis obtained means or percentages with standard deviations or 95 % confidence
intervals. Outcome, exposure and confounding variables were stratified by
the control variables using Chi-square tests or t-tests. If stratified analysis
showed significant differences, then logistic regression was adjusted in order
to estimate association direction and magnitude. The association between
knowledge and SRB was estimated through a 2x2 table with a Chi-square
test and by estimating the odds ratio (OR) with its 9 5 % confidence interval.
Confounding analysis was developed first by analysing whether self-perceived vulnerability to HIV was independently related to knowledge and
SRB. Then, self-perceived vulnerability was included as a co-variable in the
logistic regression model to assess changes in the direction and magnitude of
the association between knowledge and SRB as a result of the confounding
effect (27). STATA software (version 10) was used for completing the data
analysis.
RESULTS
Most participants were female (78.2 %) and their mean age was 38.9 (10.5
SD). Sixty-nine percent of the sample had University or Diploma level education. Most participants were married (46.8 %: 28.9 % were single); 67.6
% of the group were Catholic and 76.3 % described religion as being important. Table 1 gives more descriptive details.
Knowledge of HIV
As described previously, 75 % of the sample reported an adequate level of
HIV knowledge. The three items having the lowest percentage of correct
answers were: acquiring HIV through syringes can be reduced if they are
disinfected with chlorine before and after use (8 %), the ELISA test does not
confirm HIV diagnosis (26.2 %) and having a caesarean section reduces the
risk of transmitting HIV to the baby compared to vaginal delivery (29.3 %)
(Table 2).
Sexual risk behaviour (SRB)
As described in Methods, 50 % of the sample reported high SRB. Stratified
analysis showed no difference in SRB by age, sex, educational level, religion
and religiousness and type of primary clinic. However, significant differences were observed in terms of marital status as married and cohabitant
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health workers showed a higher prevalence of high SRB compared to single,
widowed and divorced health workers (p<0.05)
Self-perceived vulnerability to HIV
Most health workers perceived themselves as having “low” vulnerability to
HIV (71.5 %) and only 10 % reported “high” self-perceived vulnerability to
HIV. The other variables included in the stratified analysis were not significantly associated with self-perceived vulnerability.
Table 1. Socio-demographic and occupational characteristics
of the sample (n=720)

Cabieses - Self-perceived
vulnerability
and HIV
Vargas - Atención
salud

785

Association between knowledge and SRB
71.7 % of the health workers who had an “inadequate” level of HIV knowledge reported high SRB. By contrast, 58.3 % of health workers who had an
“adequate” level of knowledge had high SRB (p=0.0082). The estimated
OR of this association was 0.55 (CI=0.35–0.86), indicating that there was 45 %
less chance of having high SRB when knowledge was equal to or over 17 points
compared to those who had knowledge under 17 points. This association was
maintained after adjusting for age, gender, marital status, educational level, religion, religiousness and type of clinic.
Table 2. Absolute and relative frequency of correct answers for each item
scored regarding HIV knowledge (n=720)
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Confounding analysis
No relationship was found between self-perceived vulnerability to HIV and
knowledge (p=0.639) or SRB (p=0.953) in the first stage of confounding
analysis. As expected, no change was observed in the direction and magnitude of the association between knowledge and SRB when self-perceived
vulnerability to HIV was added to the logistic regression model. Therefore,
self-perceived vulnerability to HIV did not behave as a confounding variable
in the relationship between HIV knowledge and SRB in this study (Figure 1).
DISCUSSION
This is one of the first studies examining the association between SRB, knowledge and self-perceived risk of HIV among community clinic workers and
used a large scale, high-quality dataset. Community clinic workers were predominantly females having University or Diploma level education; however,
the sample contained workers having a range of different educational levels.
The study found that knowledge was inversely associated with SRB; however, self-perceived vulnerability to HIV did not have a confounding effect
on this association.
Some of the sample’s socio-demographic characteristics have been described as emerging risk factors for HIV acquisition in Chile and must be
considered (1,2). Twenty-five percent of the sample was defined as having
an inadequate HIV knowledge level. There were several areas in which
there was inadequate knowledge regarding the ELISA test, vertical transmission and HIV prevention among injecting drug-users. Previous research
has produced similar findings regarding areas where health workers were
well-informed or had knowledge gaps (11,28). However, responses regarding HIV prevention for injecting drug-users in this study suggested another
area of inadequate knowledge amongst Chilean community health workers.
According to this study, a relevant percentage of health workers engaged in
high RSB. The score used for measuring SRB combined the number of sexual
partners and condom use during the last three months; it has been used in previous studies analyzing adolescents in Colombia and the relationship between SRB
and drug consumption (13). However, this study has been the first to consider the
association between such measurement of SRB and HIV knowledge amongst
health workers from primary-clinics in Chile. Future research should also consider other aspects of SRB which were not included in this study, such as occupational risk, substance use and type of sexual intercourse (29).
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An inadequate level of HIV knowledge was strongly associated with
high SRB when compared to those having an adequate level of knowledge
(p=0.0082). Further analysis of the original scores showed the same inverse
relationship (OR 0.56; p=0.051, ordinal logistic regression). Self-perceived
vulnerability to HIV was not a confounding variable in the association between knowledge and SRB and, therefore, this relationship continued after
its adjustment.
Self-perceived vulnerability to HIV is, however, a complex variable. Vulnerability probably encompasses both health workers’ personal and occupational vulnerability (30). These dimensions were not entirely analyzed in this
study. Consequently, while this study found no overall association between
self-perceived vulnerability and knowledge or SRB, different dimensions of
self-perceived vulnerability to HIV and knowledge and SRB could emerge
as being significant. Future studies should analyze such relationship further.
This study has shown that some community clinic workers in Chile have
inaccurate knowledge of HIV and engage in more SRB despite being employed in the health care system. Their lack of knowledge and inability to be
good role models regarding HIV risk reduction means that they may not fulfil
their potential as HIV prevention leaders who can help clients reduce their
risk of HIV infection. Community clinic workers are especially important
potential HIV prevention leaders because they have more opportunities than
workers in hospitals for interacting with clients when they are not acutely ill
or distressed. Focused training programmes should be developed to enhance
basic knowledge related to HIV, in particular transmission mechanisms, diagnosis and prevention in injecting drug users and to help health workers
reduce SRB, especially amongst those having a very low level of knowledge
(less than percentile 25 of the score). Health workers would personally benefit from effective training and their capacity to be educators and role models for the general public would become enhanced
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