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Background: This paper analyzes how different types of Human immunodeficiency virus (HIV) 

knowledge influences condom use across the sexes.

Methods: The empirical work was based on a household survey conducted among 1979 

households of a representative group of stallholders in Lagos, Nigeria in 2008. Condom use 

during last sexual intercourse was analyzed using a multivariate model corrected for cluster-

ing effects. The data included questions on socioeconomic characteristics, knowledge of the 

existence of HIV, HIV prevention, HIV stigma, intended pregnancy, and risk perceptions of 

engaging in unprotected sex.

Results: A large HIV knowledge gap between males and females was observed. Across the 

sexes, different types of knowledge are important in condom use. Low-risk perceptions of 

engaging in unprotected sex and not knowing that condoms prevent HIV infection appear 

to be the best predictors for risky sexual behavior among men. For females, stigma leads to 

lower condom use. Obviously, lack of knowledge on where condoms are available (9.4% and 

29.1% of male and female respondents, respectively) reduced condom use in both males and 

females.

Conclusion: The results call for programmatic approaches to differentiate between males and 

females in the focus of HIV prevention campaigns. Moreover, the high predictive power of 

high-risk perceptions of engaging in unprotected sex (while correcting for other HIV knowl-

edge indicators) calls for further exploration on how to influence these risk perceptions in HIV 

prevention programs.

Keywords: Africa, condom, males, females, HIV/AIDS, knowledge, prevention, risk 

perception

Introduction
The first line of attack in the battle to slow down new Human immunodeficiency virus 

(HIV) infections has been campaigns to improve general knowledge on HIV. Local 

and international interventions, including extensive HIV prevention programs, have 

in fact succeeded in improving HIV knowledge and awareness around the globe.1 

Although HIV prevalence rates are showing signs of leveling off in recent years, they 

are not decreasing as fast as hoped for given the large amount of effort and money 

spend on HIV prevention.1 In 2008, 2.7 million new infections took place, with 71% 

of those in sub-Saharan Africa.2 It is therefore important to gain a better understanding 

of which specific knowledge and awareness factors have actually increased the use of 

preventive measures and which have not, so as to better focus prevention efforts and 

raise their effectiveness.
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Many prevention programs focus on women. For example, 

in the UNAIDS policy position paper, women and girls are 

mentioned as one of the key populations to target HIV pre-

vention.3 This stems from the fact that in sub-Saharan Africa, 

HIV affects women disproportionately. Women account for 

60% of HIV infections.1 This is often attributed to biological 

reasons, socioeconomic status, or lack of bargaining power 

restricting use of preventive measures.4–6 Moreover, the 

number of women with comprehensive HIV knowledge in 

Western Africa is found to be 10%–20% lower than men.7 

These differences have led many prevention programs to 

focus on women. However, if it is male culture or lack of 

female bargaining power that blocks use of effective preven-

tion methods, HIV prevention campaigns might be more 

efficient when focused on males. So when diversifying pre-

vention campaigns across the sexes, it is important to know 

which types of knowledge are relevant for males and females, 

respectively. In other words, what type of information works 

and what does not for each of the sexes?

Globally, HIV knowledge has thus far been increased on 

two levels. First, awareness of the existence and transmis-

sion of HIV has been promoted. In Nigeria, this has been 

relatively successful: in 2009, over 90% of the Nigerian 

population had heard of HIV/acquired immunodeficiency 

syndrome (AIDS).8 Second, ways of preventing infection with 

HIV have been communicated. The famous “abstinence, be 

faithful, use a condom” (ABC) has now been incorporated in 

most prevention campaigns all around the world. Condoms 

are widely available in Lagos and at low cost.9 In 2009, the 

cheaper brands sold for only NGN6.67 (about USD0.06) 

each, costing as little as 1% of the average daily consumption. 

This means that the claim that knowledge about the impact 

of condom use has no effect because condoms are either 

not available or are too expensive when they are available 

is not credible.

Despite the improvement in HIV prevention knowledge, 

people still engage in unprotected sex, even in countries 

with high HIV prevalence rates where unprotected sex 

entails high risks. Many studies have shown low levels of 

condom use irrespective of infection risks.10–12 This result 

has been confirmed by a systematic analysis of condom 

use in four different cities in sub-Saharan Africa, where no 

significant higher condom use was found among populations 

with higher HIV prevalence rates.13 A similar result was 

found among factory workers with a high prevalence rate in 

Ethiopia, where condom use is low even though knowledge 

on condoms is widely spread.14 An increase in some forms 

of risky sexual behaviors was measured in Uganda over the 

period 1989–2005. Although abstinence increased among 

adolescents (15–24 year olds) from 23% in 1989 to 42% in 

2005, males (15–49 year olds) were found to report more 

multiple sexual partnerships and sex with non-spousal part-

ners over the 2001–2005 period (25%–29% and 28%–37%, 

respectively) while condom use with non-spousal partners 

among male adolescents declined from 65% to 55%.15 This 

risky sexual behavior is remarkable given the prevention 

knowledge and reduced risk of HIV contraction when con-

doms are used consistently.16,17

The literature on the impact of a change in knowl-

edge on condom use shows mixed results. For example, a 

positive effect of HIV prevention method knowledge on 

protective sexual behavior was found among a sample in 

Uganda, Kenya, and Zambia.18 Similarly, a positive effect 

of knowledge on condom use was found in Zambia.19 But 

several other studies show little impact on condom use with 

increased knowledge of its protective benefits.20,21 Reasons 

for the mixed results found in the literature could be that 

different measures for HIV knowledge were used and that 

outcomes may be gender or context specific. In this paper, 

these potential biases are addressed.

Furthermore, risky sexual behavior in spite of preventive 

knowledge is less surprising if people are unaware of the 

level of risk of contracting HIV when having unprotected 

sex, ie, knowing how to reduce risk may not change behav-

ior if the level of risk is thought to be low. The degree of 

riskiness of unprotected sex is not often addressed in HIV 

prevention campaigns. And neither are evaluations on the 

relation between risk perception and preventive behavior 

widely incorporated in the empirical research on condom use. 

Among the exceptions, risk perception is found to be posi-

tively related to condom use among young people in urban 

Cameroon, but the results are only significant when looking 

at males with a casual partner.22 Sex workers in Nigeria were 

found to underestimate the risk as many believed that it was 

God that decided on their fate, leading to low protective 

behavior.23 A different study also looked at the perception 

of the individual on his or her chances of getting HIV.26  

However, in this analysis on condom use, only a dummy 

variable for “correct perception” of the risk by the individual 

was included rather than the level of perception of the risk as 

such. This study found weak evidence for a positive relation 

between correct risk perception and condom use. But it is 

the actual perception of the risks by the individual that mat-

ters in their decision making, not whether that perception is 

known by researchers to be correct or incorrect. Therefore, 

the relation of risk perception on preventive behavior 
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directly, together with standard knowledge indicators, will 

be analyzed here.

Stigma attached to HIV may be another factor inhibiting 

safe sexual behavior. High stigma levels may discourage 

raising HIV issues when deciding to have sexual intercourse, 

reducing condom use among HIV-negative individuals 

who want to prevent HIV contraction and among HIV–

positive individuals who want to prohibit HIV transmission. 

People who feel more confident raising the issue of condom 

use during sexual intercourse are indeed more likely to use 

condoms.22 Not taking into account individual stigma levels 

when analyzing the relation between HIV knowledge and safe 

sexual behavior could thus lead to biased results. Therefore, 

this paper explicitly pays attention to stigma issues in the 

questionnaire and subsequent analysis. Here, too, gender 

issues may be of paramount importance.

To sum up, the following questions are addressed in 

this paper:

1.	 What is the state of knowledge on HIV prevention meth-

ods and are there major gender specific differences?

2.	 Does knowledge on prevention methods increase condom 

use, when taking into account the perception of the risks 

involved, stigma levels, and potential misperceptions on 

the ways of transmission?

3.	 Is there a difference in the relation between HIV know

ledge and risk perception and condom use between men 

and women?

Data and methods
This paper used data collected for the “Lagos Market Survey” 

in 2008. It included responses from 1979 low- and middle-

income families of persons who sold goods or services from 

a stall in one of the markets in Lagos, the financial capital of 

Nigeria. Although Nigeria’s HIV prevalence rates are rela-

tively low compared to Eastern and Southern Africa, recent 

data show that AIDS is a growing public health problem 

in Nigeria. Since 2000, the number of AIDS orphans has 

grown from 1,100,000 to 2,500,000 in 2009.25 In the same 

year, 3.6% of its population was found to carry the virus 

based on a national population-based survey that included 

HIV testing.2

Out of 59 markets, 16 markets were randomly selected, 

stratified by area and selected with probability proportional 

to size. Stallholders and their households were approached 

based on listings provided by the leader of the respective 

market. Interviews mainly took place in the household dwell-

ing and interviewers aimed at interviewing all household 

members privately and separately. Local interviewers were 

trained during an extensive 2-week training program, which 

included role-plays and actual field tests. The questionnaire 

contained several questions related to HIV knowledge and 

perception but also to sexual experience and behavior, 

and was administered by an interviewer with a medical 

background. Adult household members were screened for 

several diseases including HIV/AIDS. From household 

members aged 12 years and older blood was collected after 

informed consent was given (for subjects 18 years old, 

consent was provided by one of the parents). Eight drops of 

blood were collected in an ethylenediaminetetraacetic acid 

tube by making a puncture at the fingertip using a sterile 

lancet. HIV status of the respondents was determined using 

Determine™ HIV-1/2 rapid test (Waltham, MA, USA), a 

standard World Health Organization-approved rapid screen-

ing test. Respondents were also screened for malaria, dia-

betes mellitus, and anemia based on blood tests. Moreover, 

anthropometric measurements were performed for length, 

weight, waist circumference, and blood pressure. The Lagos 

State Government Ministry of Health gave approval for the 

survey and ethical clearance was received from the ethi-

cal committee of the Lagos University Teaching Hospital. 

A detailed description of the survey methodology and the 

characteristics of the households can be found in the baseline 

survey report.26 Most of the information was collected for 

all household members of the stallholders but the financial 

decision maker of the household was focused on, as only this 

person was asked to answer the subset of questions on risk 

perceptions in the survey.

Measures
In the multivariate analyses, the answer to the question “Did 

you use a condom during the last time you had sex?” was used 

as the dependent variable. Alternatively, reported condom 

use as a prevention method could be used, but condom use 

during last sexual intercourse is generally seen as a better 

proxy for unsafe sexual practices.

Essential to HIV prevention is knowledge on the existence 

of HIV/AIDS, which was measured by response to the ques-

tion: “Have you ever heard of HIV/AIDS?”

HIV prevention knowledge was measured using the 

answers to the interview question: “What can someone do to 

reduce the risk of contracting HIV?” Respondents could give 

up to four responses. From the responses, a prevention knowl-

edge indicator ranging from zero to eleven was constructed 

by assigning points for good answers and subtracting points 

for giving bad answers. Good answers included abstaining 

from sex, using condoms, and limiting sex to one partner (two 
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points). Reasonable answers included limiting the number 

of sexual partners, avoiding sex with prostitutes, avoiding 

having sex with persons having many partners, avoiding sex 

with homosexuals, avoiding sex with persons who inject 

drugs intravenously, and circumcision (one point). Bad 

answers included avoiding kissing, avoiding mosquito bites, 

and seeking protection from a traditional practitioner (minus 

one point). Zero points were given for avoiding injections 

or blood transfusions. Respondents who had never heard of 

HIV/AIDS were automatically set to the minimum. The total 

points scored thus measured two different things together: 

the quality of knowledge and, put loosely, the amount of 

knowledge (number of answers given).

In an attempt to separate these two effects, the total num-

ber of points scored was divided by the number of responses 

the respondent gave. As such, the measure is a proxy for the 

quality of knowledge alone and therefore does not reward 

respondents who were able to give more than one answer.

Three other prevention knowledge measures include 

knowledge on each of the famous ABC. Finally, a fifth 

and sixth prevention knowledge indicator was constructed, 

showing whether respondents could mention at least one of 

the ABC or the full ABC, respectively.

Misperceptions on HIV ways of transmission may lead to 

wrong preventive actions. Using a set of three questions, an 

HIV misperception indicator ranging from zero to three was 

created. The indicator included answers to the following ques-

tions: “Can people get HIV/AIDS from mosquito bites?”, 

“Can people get HIV/AIDS by sharing food with a person 

who has HIV/AIDS?” and “Is it possible for a healthy look-

ing person to have HIV/AIDS?” For each incorrect answer, 

respondents were penalized by one point. For each answer 

they did not know, 0.5 penalty points were added.

HIV stigma was included in the questionnaire with four 

stigma-related questions focused on fear of casual transmis-

sion and refusal of contact with people living with HIV/

AIDS: “If you learn that a fresh food vendor is HIV positive 

but not sick, would you buy fresh food from him/her?”, “If 

a relative of yours became sick with the virus that causes 

AIDS, would you be willing to care for him/her in your own 

household?”, “If a member of your family got infected with 

HIV, would you want it to remain a secret?” and “If a teacher 

is HIV positive but not sick, should she be allowed to continue 

teaching in school?” Based on a similar penalty system used 

for the misperception indicator, a stigma indicator ranging 

from zero to four was constructed.

HIV preventive behavior was measured by the answers to the 

following question: “How do you reduce the risk of contracting 

HIV/AIDS?” Note that providing an answer to this question 

requires knowledge on HIV prevention methods. Based on 

the responses, two HIV prevention indicators were created. 

The first equaled the total score, constructed similarly to the 

HIV prevention knowledge indicator, and ranged from zero to 

eleven. The second was the total score divided by the number 

of responses to the question, ranging from negative four to two. 

Respondents who had never heard about HIV/AIDS were again 

assigned the lowest value, ie, zero.

Based on a psychometric risk perception scale, the 

perceived risks involved in engaging in unprotected sex 

in addition to the measurement of HIV knowledge were 

measured. This allowed more insight into understanding 

why people engage in unprotected sex, while knowing how 

HIV infection can be prevented. Specifically, as suggested 

by Blais and Weber,27 respondents indicated on a seven-step 

psychometric Likert scale how risky they perceived engaging 

in unprotected sex to be. The involved risk ranged from “not 

at all risky” to “extremely risky.” To improve respondents’ 

understanding, the seven-step scale was presented on cards, 

which respondents pointed at to indicate the step most appli-

cable to them.

Statistical methods
The current state of knowledge and behavior among the 

study sample was assessed by looking at the mean score 

on individual items. All available indicators were included: 

HIV prevention knowledge, HIV misperception, HIV stigma, 

HIV preventive behavior, and risk perception. Differences 

between males and females were analyzed by comparing 

the mean scores for each item separately. The two-tailed 

nonparametric Wilcoxon rank-sum test was used to assess 

the statistical significance of the differences.

Of course such bilateral correlations are informative but 

run the risk of bias due to omitted third variables. Therefore, 

multivariate regression analysis was used to examine the 

effect of HIV knowledge and perception indicators on con-

dom use. This analysis included the same indicators as the 

bivariate analyses except, of course, for the HIV preventive 

behavior indicators, which became the dependent variable. 

The specific question on condom use during last sexual inter-

course was used as the dependent variable. Because of the 

discrete binary nature of the dependent variable, a logistics 

regression was used. The corresponding probability level, 

odds ratio, and 95% confidence intervals were computed 

based on the logistic regression. This regression corrected 

for potential differences between markets, which may be 

present given the sampling approach in the data collection 
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(clustering at the market level). The analysis was performed 

on the full sample, on the subsample of all males, and on the 

subsample of all females.

The multivariate analysis controlled for age, gender, 

educational level, marital status, and the number of sexual 

partners in the past 12 months. Age was classified in three 

age groups: young adults (18–24 year olds, n = 55), adults 

(25–49 year olds, n =  1131) and elderly (.50 year olds, 

n =  355). Additional control variables included a dummy 

variable for not knowing where to get a condom (n = 272), 

which can be expected to reduce the likelihood of using 

condoms, and a dummy variable “birth control no condom” 

to analyze whether condom use differed in partners already 

using birth control other than condoms (n = 136). Another 

variable “wants child, one partner” was included to control 

for faithful respondents that indicated the desire of having a 

child within 1 year (n = 271). Obviously, these respondents 

cannot fulfill their child wish when using condoms. It did 

not make sense to classify their unprotected behavior as risky 

in the same way as for those respondents not having a near-

future child wish or having more sexual partners.

Sample
The analysis excluded respondents that were irrelevant for the 

analysis, ie, respondents that had never had sex (n = 52) and 

respondents who had not had sexual intercourse in the past 

12 months (n = 159). Respondents who might have chosen to 

abstain from sex as a way of preventing HIV contraction were 

also excluded (20.1%). Among those who had had sexual 

contact during the past 12 months, the abstinence percentage 

was 14.1%. Respondents who had sexual intercourse during 

the past 12 months were focused on because the explanatory 

variables cover behavior over the past 12 months. Finally, 

respondents that reported to have used condoms to avoid 

pregnancy (n = 174) were also excluded, as their use was 

not aimed at avoiding sexually transmitted diseases. The 

final sample included 1554 sexually active respondents. 

Due to missing observations for the included socioeconomic 

explanatory variables, the total number of observations in the 

statistical models was 6% lower than in the total sample.

Results
Demographics
In the study sample, 49.5% were male. More than half of the 

respondents reported to be married (66.9% versus 69.2% for 

males and females, respectively). Marital status did not signifi-

cantly differ across the sexes. Age ranged from 18–100 years, 

with an average age of 41.3 years. The average annual income 

obtained from work was NGN466,468 (approximately 

USD7,745). A majority of respondents could write (81.0%) 

and 51.5% had completed secondary education. Almost half of 

the respondents was Muslim (48.2%) and 51.1% was Christian, 

among which 9.3% were Catholic. Yoruba was the most preva-

lent language (75.2%), followed by Igbo (18.1%).

HIV knowledge
Table 1 presents an overview of the HIV/AIDS knowledge 

and perception indicators for the complete sample and for 

males and females separately. The other HIV knowledge 

indicators are presented only for those respondents who 

reported to have heard of HIV/AIDS (indicated in the table 

by a left indent); 89.5% of the respondents reported to have 

heard of HIV/AIDS before. Among those respondents, the 

mean score on the HIV prevention knowledge indicator was 

7.01. Only 8.0% was able to mention four prevention methods 

and 26.0% was able to mention three methods. For the HIV 

knowledge indicator based on the average score, 37.48% 

scored the maximum of two. Although the majority men-

tioned one ABC (82.2%), only a small minority mentioned 

all three ways to prevent HIV infection (5.3%). On the HIV 

transmission misperception indicator, 33.95% scored zero, ie, 

had no misperceptions on the formulated questions and only 

1.28% had the maximum score of three. HIV stigma appeared 

to be highly prevalent among the respondents: 70.5% scored 

at least one, 41.6% scored at least two, and 11.5% scored at 

least three on the HIV stigma indicator.

Figure  1  shows the distribution of the answers to the 

question on the perception of risk in having sex without a 

condom. About half of the respondents (49.8%) perceived 

unprotected sex as extremely risky. This was slightly higher 

among unmarried respondents (50.3%). On the other end of 

the spectrum, 7.5% of the unmarried respondents reported 

engaging in unprotected sex not to be risky at all compared 

to 15.6% of the married respondents.

HIV knowledge and perception statistics 
across the sexes
Table 1 shows that there are significant differences between 

males and females on a number of HIV indicators with 

males generally scoring better. On the question whether the 

respondent had ever heard of HIV/AIDS, for example, more 

than 15% of the women answered negatively compared to 

5.5% of the men. Among those respondents who had heard of 

HIV, males also scored significantly better on the prevention 

knowledge indicator. Men in particular had better knowledge 

on condoms: over 50% of them mentioned condoms as a way 
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Table 1 HIV knowledge and behavior

Variable n Total sample M F P-value† 
(H0: M = F)

Knowledge on the existence of HIV/AIDS
Never heard of HIV/AIDS 1929 10.5% 5.5% 15.3% 0.000*
HIV prevention knowledge#

 � HIV prevention knowledge indicator, total score (0–11)‡ 1657 7.01 7.15 6.85 0.017*
 � HIV prevention knowledge indicator, average score (-1 to 2) 1657 1.43 1.52 1.33 0.000*
 � a. Mentions abstaining from sex can prevent HIV contraction 1726 24.3% 22.7% 26.1% 0.101
 � b. Mentions being faithful can prevent HIV contraction 1726 51.7% 50.4% 53.1% 0.270
  c. Mentions condoms can prevent HIV infection 1726 43.3% 54.3% 31.2% 0.000*
 � Mentions one of the abc 1726 82.2% 87.1% 76.6% 0.000*
 � Mentions abc 1726 5.3% 5.1% 5.6% 0.651
Does not know where to get condoms 1932 19.4% 9.4% 29.1% 0.000*
HIV-related perceptions
 � HIV stigma indicator (0–4) 1723 2.09 2.04 2.16 0.023*
 � HIV transmission misperception indicator (0–3) 1723 0.81 0.80 0.82 0.306
Risk perception of unprotected sex (1–7) 1914 5.46 5.52 5.40 0.258
HIV-related behavior
 � HIV prevention indicator, total score (0–11) 1676 6.67 6.78 6.54 0.158
 � HIV prevention indicator, average score (–1 to 2) 1676 1.33 1.43 1.22 0.000*
 � a. Mentions abstaining from sex to prevent HIV contraction 1726 17.1% 14.3% 20.2% 0.001*
 � b. Mentions being faithful to prevent HIV contraction 1726 50.8% 49.4% 52.4% 0.225
 � c. Uses condoms to prevent HIV 1726 37.1% 47.0% 26.3% 0.000*
Used condom during most recent sex 1961 18.9% 27.8% 10.1% 0.000*
Had more than one sexual partner in past year 1855 12.8% 23.8% 1.9% 0.000*
Married respondents that had more than one sexual partner in the past year 1258 10.5% 19.6% 1.9% 0.000*
HIV prevalence 964 1.45% 0.84% 2.06% 0.114

Notes: †Statistical differences based on Wilcoxon rank-sum test, *significant results (P , 0.05); ‡these results are calculated only for those respondents who had ever heard 
of HIV (results including those who had never heard of HIV were also calculated, but this hardly changed the results). The difference in abstaining from sex became much less 
significant (P = 0.78). #Based on a subsample of those who had heard of HIV/AIDS.
Abbreviations: ABC, abstinence, be faithful, use a condom; AIDS, acquired immunodeficiency syndrome; F, female; HIV, Human immunodeficiency virus; M, male.

to prevent HIV infection, whereas only slightly over 30% of 

the women mention this as possible prevention measure. More 

males (87.1%) mentioned one ABC compared to females 

(76.6%; P , 0.0001). This result is mostly driven by knowl-

edge of the prevention value of condoms. No significant differ-

ence between males and females was observed in the ability to 

mention abstaining from sex and being faithful. Nevertheless, 

information on HIV prevention seems to have reached the 

males better than the females in the studied sample.

Knowledge on where to get condoms by at least one of 

the sexual partners is a prerequisite for using condoms. In 

spite of the wide availability of condoms, a large percent-

age of females did not know where to get condoms (29.1% 

versus 9.4% for females and males, respectively). There was 

no significant difference in knowledge on where to get con-

doms between married and unmarried persons for either of 

the sexes. Although the stigma indicator did not differ much 

between males and females, the indicator was significantly 

lower among males. No significant difference was observed 

in the HIV transmission misperception indicator or the risk 

perception of unprotected sex between males and females.

Males’ advantage in knowledge was also reflected in their 

sexual behavior. Among those who had ever heard of HIV/

AIDS, men were more likely to use HIV prevention methods. 

They scored better on the general HIV prevention indicator, 

were more likely to use condoms to prevent HIV contraction, 

and more often used condoms the last time they had sexual 
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Figure 1 Response to risk perception of engaging in unprotected sex.
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Table 2 Condom use during most recent intercourse across the sexes

Condom use Model 1A (AII) Model 1B (males) Model 1C (females)

OR 95% CI OR 95% CI OR 95% CI

Risk perception (1–7) 1.12 (1.01–1.22)** 1.15 (1.03–1.28)** 1.06 (0.92–1.21)
HIV prevention knowledge indicator (0–11) 1.02 (0.94–2.18) 0.99 (0.88–1.11) 1.08 (0.96–3.05)
HIV stigma indicator (0–4) 0.89 (0.75–1.05) 0.92 (0.77–1.12) 0.77 (0.61–1.00)**
HIV transmission misperception indicator (0–3) 0.94 (0.73–1.17) 1.07 (0.82–1.40) 0.65 (0.43–0.96)**
Number of sexual partners 1.06 (0.92–1.23) 1.05 (0.9–1.21) 1.30 (0.64–2.57)
Don’t know where to get condoms# 0.03 (0.00–0.31)*** – 0.08 (0.01–0.75)**
Single 3.62 (2.57–5.20)*** 3.77 (2.54–5.60)*** 3.27 (1.70–6.25)***
Divorced 2.74 (1.51–4.98)*** 4.66 (1.48–14.7)*** 1.84 (0.83–3.94)
Widowed 1.41 (0.52–4.22) 7.29 (1.03–51.0)** 0.46 (0.07–3.34)
Consensual union 0.88 (0.63–1.19) 0.74 (0.45–1.24) 1.11 (0.50–2.40)
Birth control, no condom 0.94 (0.56–1.48) 0.55 (0.06–4.97) 0.98 (0.54–1.68)
Want child, one partner 0.58 (0.38–0.83)*** 0.51 (0.30–0.87)** 0.62 (0.34–1.11)
Male 2.09 (1.20–3.09)***
Age 18–24 years 2.28 (0.68–7.08) 2.58 (0.52–12.9) 2.36 (0.81–6.53)
Age 25–49 years 1.71 (0.97–3.00)* 1.52 (0.55–4.24) 2.50 (1.05–6.09)**
Educational level 1.05 (1.01–1.09)** 1.06 (1.00–1.11)** 1.02 (0.96–1.09)
Adjusted r2 0.17 0.11 0.16
Observations 1405 595 788

Notes: ***P , 0.01; **P , 0.05; *P , 0.1; #for males, no estimates are provided because this variable predicts non-condom use among males perfectly. All males (n = 62) 
not knowing where to get condoms had to be dropped from the analysis.
Abbreviations: CI, confidence interval; HIV, Human immunodeficiency virus; OR, odds ratio.

intercourse (27.8% versus 10.1% for males and females, 

respectively; P , 0.001). Singles used condoms significantly 

more than married persons. Males on average abstained less 

from sex as an HIV prevention measure (although not sig-

nificantly so) and reported significantly more often to have 

more sexual partners compared to females. Among male 

respondents who currently have a sexual partner, the average 

number of sexual partners was 1.52; among females, this was 

1.03. Blood tests, however, show that HIV prevalence among 

the females was more than twice as high (0.8% versus 2.1% 

for males and females, respectively). Of course such bilateral 

correlations are informative but run the risk of bias due to 

omitted third variables. Therefore, multivariate regression 

analyses were used for the remaining results.

Explaining condom use
Table 2 shows the results of an attempt to establish factors 

influencing condom use through multivariate estimation 

for the full sample and for males and females separately. 

The odds ratio (“e” to the power of the relevant estimated 

coefficient) and 95% confidence interval are listed for each 

explanatory variable; testing the odds ratio against one is 

equivalent to testing the significance against zero of the 

untransformed coefficient in the logistic regression.

The results listed under Model 1A clearly show that 

a higher risk perception of engaging in unprotected sex 

increased the propensity to use condoms among the full 

sample. A better score on the HIV prevention knowledge 

indicator was, however, not significantly associated with con-

dom use. This may well be because the indicator measured 

two different things at the same time: how much does the 

respondent know and what is the quality of his knowledge? 

The results including the HIV prevention knowledge indica-

tor based on the average score – measuring only the quality 

of knowledge – are reported below. The other two main 

indicators – HIV stigma and HIV transmission misperception 

– were not significant when the equation was estimated over 

the sample as a whole. Among the other control variables, 

not knowing where to get condoms significantly reduced 

condom use. Education, age, and relationship status were 

also significant. Those who were single or divorced were 

more likely to have used a condom compared to respondents 

who were married. Respondents who had a single partner and 

would like to have a baby within 1 year were less likely to 

have used a condom during the most recent intercourse. In 

general, males were 2.09 times more likely to have used a 

condom than females even after controlling for all the other 

variables including the number of sexual partners.

To check for any difference in the relation between HIV 

knowledge and condom use among males and females, con-

dom use during the most recent intercourse was analyzed for 

both sexes separately (Model 1B and 1C). Strikingly, the risk 

perception of engaging in unprotected sex was only signifi-

cant for males. Once again, the aggregate HIV prevention 
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knowledge indicator was not significant for both sexes. For 

both males and females, not knowing where to get condoms 

reduced condom use. Being single compared to being married 

also significantly reduced condom use. Education, being 

divorced, and wanting a child soon were only significant for 

males. For females, age was also significant.

Important differences between males and females are 

apparent, not only in the coefficient of the risk perception 

indicator but also when looking at the HIV stigma and mis-

perception indicators. These were not significant in the full 

sample nor for males only, but they were significant when 

looking at females only. A higher score on either measure 

reduced the likelihood of using condoms for females.

The lack of significance of the generic prevention 

knowledge indicator is puzzling. In order to gain a better 

understanding, the HIV prevention knowledge indicator 

was replaced by four other, more detailed knowledge indi-

cators. These four indicators were also part of the overall 

HIV prevention knowledge indicator, which means that all 

the indicators in the model cannot be included at the same 

time as this would trigger perfect collinearity among the 

explanatory variables. All other control variables were again 

included in the estimation, but the results are not reported as 

they differ only marginally from those reported in Table 2. 

Therefore, only the coefficients for the new variables are 

reported (Table 3).

Table 3 shows that the HIV prevention knowledge indica-

tor, once it is more narrowly defined as a measure of the qual-

ity of knowledge only, became significant for both males and 

females. This is in contrast to the lack of significance of the 

more general HIV prevention knowledge indicator included 

in Table 2. Having never heard of HIV/AIDS reduced the 

likelihood of condom use but only in the full sample. Knowing 

that condoms prevent HIV infection increased condom use in 

the full model and for males. Males who know that condoms 

prevent HIV were 2.47 times more likely to have used a con-

dom the last time they had sexual intercourse compared to 

men who don’t know. For both sexes, there was no relation 

between condom use during last intercourse and mentioning 

abstinence or being faithful as a method to prevent HIV infec-

tion, nor when the number of sexual partners was excluded 

to avoid potential multicollinearity. Having mentioned at 

least one ABC had a significant positive effect in the full 

sample estimation, but not in the model for males and females 

separately. The significance in the full model was likely to 

be caused by the fact that a large number of respondents 

answered that condoms prevent HIV and that this variable was 

significantly correlated to condom use. This is also supported 

by the fact that the final variable, having mentioned all three 

ABC, was not significant in any model.

To sum up, the more detailed specification of the know

ledge indicator did restore significance to that indicator, but 

otherwise does not change the most striking result reported 

in Table 2, ie, the difference in significance between male 

and females of the risk perception and the stigma indicators: 

risk perception had no impact on condom use by females, 

and stigma had no impact on condom use by males but it did 

very much have an impact (and negatively so) on condom 

use by females.

Discussion
The main contribution of this paper to the literature on 

condom use is the wide range of knowledge indicators that 

were analyzed, the use of less common control variables such 

Table 3 Other HIV prevention knowledge measures

Condom use during last sex Adjusted r2 Indicator evaluation A 
(AII)

Indicator evaluation B 
(males)

Indicator evaluation C 
(females)

OR 95% CI OR 95% CI OR 95% CI

HIV prevention knowledge indicator,  
average score (−1 to 2)

0.18 1.66 (1.26–2.18)** 1.60 (1.05–2.42)** 1.78 (1.03–3.05)**

Never heard of HIV/AIDS 0.16 1.11 (1.02–1.20)** 0.84 (0.24–2.98) 0.45 (0.10–1.92)
a. Mentions abstaining prevents  
HIV infection

0.16 0.78 (0.57–1.06) 0.68 (0.41–1.14) 1.02 (0.45–2.30)

b. Mentions being faithful prevents  
HIV infection

0.16 0.80 (0.45–1.43 0.70 (0.34–1.44) 1.03 (0.59–1.80)

c. Mentions condom prevents  
HIV infection

0.17 1.98 (1.17–3.35)** 2.47 (1.06–5.74)** 1.35 (0.77–2.36)

Mentions one of the abc 0.16 1.61 (1.02–2.55)** 1.86 (0.86–4.03) 1.32 (0.62–2.84)
Mentions full abc 0.16 0.60 (0.31–1.17) 0.50 (0.15–1.67) 0.86 (0.93–1.25)

Notes: **P , 0.05. Estimations of all variables as specified in Table 2 (except for the HIV prevention knowledge indicator).
Abbreviations: ABC, abstinence, be faithful, use a condom; AIDS, acquired immunodeficiency syndrome; CI, confidence interval; HIV, Human immunodeficiency virus; 
OR, odds ratio.
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as the willingness to get pregnant and risk perception, and 

the extensive multivariate analysis focusing on differences 

between males and females. The study shows that males 

have better HIV knowledge and that there are significant 

differences between males and females in the explanation 

of their likelihood of having used a condom.

Knowledge gap between males  
and females
Information on HIV prevention in Lagos seems to have 

reached the males better than the females in the study sample. 

On almost all of the HIV knowledge indicators (knowledge 

on the existence of HIV, prevention knowledge, condom 

knowledge, knowledge on where to get condoms), males 

scored better than females; in particular, condom knowl-

edge was substantially lower among women. Males also had 

fewer misperceptions on HIV-related issues and, moreover, 

stigmatized HIV-positive individuals less than females did. 

This large knowledge gap between males and females con-

firms data showing that comprehensive HIV knowledge is 

substantially lower among women than among men in most 

West African countries.7

Knowledge on the existence of HIV among the study 

sample (89.5%) was a little lower than the country average 

measured in 2009, when 91.1% had heard of HIV/AIDS. 

The (small) difference is possibly related to the specific 

characteristics of the respondents in the current study. They 

all work in the informal sector – a sector characterized by a 

lower education level.

Differences in sexual behavior
Male respondents were much more likely to have had multiple 

sexual partners (23.8% versus 1.9%). In-depth studies show 

higher promiscuous behavior (including paid sex) among 

males.7 This may partially explain why males were more likely 

to have used a condom during their last sexual intercourse 

(27.8% versus 10.1% for males and females, respectively; 

P , 0.001). The level of condom use among males is com-

parable to the 25% previously found among Ghanaian men.28 

The higher number of sexual partners could also explain why 

males have more knowledge on HIV-related issues: promiscu-

ous behavior demands more knowledge and protection.

Condom use
The regression results show that the different components 

of prevention campaigns, eg, spreading knowledge about 

transmission and combating stigma, may enhance condom 

use but the impact differs between the sexes.

The HIV prevention knowledge indicator was only sig-

nificant when taken as the average score. This suggests that 

quality of knowledge is important in determining condom 

use, while the amount of knowledge is not. The result holds 

for both males and females. The difference in the significance 

of these two measures suggests that empirical results in the 

literature on condom use are sensitive to the precise defini-

tion of the variables. This may explain the large variation in 

empirical estimates of the effect of knowledge on prevention 

methods.

The results also show that risk perception was posi-

tively related to condom use in the full sample, confirm-

ing results from the existing literature.22 Risk perception 

was not, however, significant for females. A study among 

couples from South Africa showed that wives’ perception 

of the risk of getting HIV from their partner was positively 

related to condom use.29 The nonsignificant result found 

among the current female sample may be due to cultural 

effects in Nigeria which might prohibit females from using 

condoms.9,30 Another possibility is that females would like 

to use condoms but have low bargaining power, thus being 

submitted to the desire of males on whether or not a con-

dom is used.6,31 In that case, whether risks are perceived or 

not does not matter since they do not have free choice. In a 

similar vein, it was found that risk perception, contrary to 

males, had no impact on condom use by females. This too 

is consistent with a low bargaining power explanation. An 

alternative explanation might be reporting bias; if females 

are more hesitant to report promiscuous behavior than 

men, they might underreport condom use even if they do 

use condoms simply because they do not want or dare to 

report the sexual activity during which the condoms were 

used. Previous literature indeed shows that females tend to 

underreport promiscuous behavior.32,33

Another result may shed light on the question of which 

explanation best fits the puzzling differences in patterns of 

condom use between males and females. A stigma indicator 

was also included in the regression explaining condom use. 

The variable did not have any significance for males but 

showed a significantly negative coefficient in the regression 

explaining condom use for females. This is not easy to rec-

oncile with the reporting bias explanation of male/female dif-

ferences in condom use. It is not obvious why that bias would 

be higher for women aware of HIV stigma than for women 

generally; it is more reasonable to expect no correlation with 

the stigma indicator rather than a negative correlation. Without 

correlation with the explanatory variable, errors in the depen-

dent variable did not cause an estimation bias. Therefore, it 
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can be concluded that lack of bargaining power is the more 

likely explanation of the current findings.

Limitations to this study include the lack of information 

on the partner of the respondent. It would be very informative 

to include information on the sexual behavior of the partner 

in the analysis as that may be an important motivation for 

preferring to use a condom. The analysis would also benefit 

from knowing whether the last sexual intercourse was with 

the regular partner or with a casual partner. A different limita-

tion relates to the possibility of drawing a general conclusion 

based on a specific regional and highly concentrated sample. 

Much more research is needed to confirm whether these 

results can be generalized to other regions of Nigeria, other 

parts of Africa, and other continents.

Conclusion
Analyzing why people fail to take adequate measures to 

protect themselves against HIV/AIDS infection is of key 

importance for the drive to reduce new infections. The 

results suggest that the relation between condom use and 

various knowledge indicators is more complex than often 

thought, in ways that should have consequences for the 

design of public policies to combat further spread of the 

disease.

The analyses show that HIV-related prevention knowledge 

does matter, although the precise definition of the variable was 

shown to be an issue. Also, the HIV knowledge gap between 

males and females would seem to suggest that HIV preven-

tion campaigns should focus on improving knowledge among 

women, as there is more progress to be had in that direction. 

However, the results also indicate that may not be enough. 

Condom use analysis across the sexes shows that, in particular, 

risk perceptions of engaging in unprotected sex did not signifi-

cantly increase the propensity to use condoms among women. 

This is in contrast to males, where HIV knowledge and risk 

perception do lead to preventive actions. This difference 

between males and females in the impact of risk perceptions 

on condom use may be related to underreporting bias that has 

been shown to be more of an issue with women. However, it 

is not clear why that bias should be correlated with risk per-

ceptions or with fear of stigmatization, both of which show 

strong differential impact on condom use among men and 

women. An alternative explanation could be low bargaining 

power within sexual relations: higher risk perceptions among 

women can only lead to higher condom use if men accom-

modate that desire for safer sex. If low bargaining power of 

women is indeed the mechanism blocking increased condom 

use by women aware of the risks of engaging in unsafe sex, 

policies aimed at reducing unprotected sex should arguably 

be more focused on men in the hope that women will not be 

forced to subject themselves to risky practices.

Preventive behavior across all females could, if the results 

can be generalized, be enhanced by reducing HIV stigma, 

since this factor reduced condom use among females strongly 

in the study sample. Moreover, knowledge on where to get 

condoms needs to be improved, as 30% of the females did not 

know where to get a condom and this lack of knowledge had 

a significantly negative impact on their condom use. Making 

condoms more available to females by distributing them, for 

example, at schools/clinics, bars, and nightclubs is an option 

worth considering. Although much smaller, the percentage 

of males who did not know where to get condoms was also 

too large (approximately 10%).

Besides knowledge of reducing HIV infection risk by using 

condoms, the perception of the risk of engaging in unprotected 

sex appears to be important in the decision of whether to 

use a condom or not, at least among males. Influencing this 

risk perception among males in HIV prevention programs is 

underexplored, and developing effective methods to increase 

this risk perception would seem important.

Of course these results are based on the analysis of a 

highly specific sample and much more work is needed to 

establish whether these results can be generalized. If they 

can be generalized, they have strong implications for the 

design of public policy.
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