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The objective of this study is to explore the relation between awareness 

regarding HIV/AIDS transmission and attitude towards the infected 

person using canonical correlation analysis. A survey was conducted in 

Karachi to accomplish the given objective. Initial analysis reveals that 

all though respondents were aware of mode of transfer of HIV/AIDS 

but still they have some misconceptions. Two canonical correlation has 

been retrieved as asymptotic statistical significance test for canonical 

correlation (approx. F for Wilks Λ) is significant only for two canonical 

correlation. Results show that students have sufficient knowledge 

regarding the HIV/AIDS transmission and this awareness leads 

participants to have sympathetic feelings for infected person. 
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Introduction:- 
HIV – human immunodeficiency virus is a virus that causes AIDS-Acquired immunodeficiency syndrome. It is the 

virus once affected any human body; it will live in that till death of that human. A human body cannot get rid of 

HIV even with treatment. 

 

HIV attacks on human immune system; especially CD4/T cells (infections fighting immune system cells). Once HIV 

attacks to a human body it reduces CD4/T cells, as immune system becomes weak and human body easily gets other 

infections or infection-related diseases. Time after time HIV destroys the number of CD4/T cells and the person 

can’t fight off infections and diseases. 

 

The weak immune system indicates the person has AIDS, which is last stage of HIV infection. HIV is transmitted 

through the exchange of body fluids from infected individuals such as blood, breast milk, semen and vaginal 

secretions. These are enduring myths that HIV can be transmitted through shaking hands, hugging, kissing, sharing 

personal objects, food or water, coughing/sneezing, sweat, sharing clothes, and insects’ bites (HIVgov(2019)). 

Inadequate knowledge can leads to misperception of disease among people. 

 

First case of HIV was found 39 years ago in west-central Africa (Sepkowitz (2001)). HIV is the world’s most 

serious health problem. It is reported that 1.9 million People died from AIDS in 2004, 1.4 million in 2010 and 

940,000 in 2017 (HIVgov(2019)). Among all over the world African Region is the most affected region, where 25.7 

million people were living with HIV in 2017 and it is also two thirds of the global total of new HIV infections 

(WHO (2019)).  First HIV case in Pakistan was noticed in Karachi in the year 1988 and it was caused due to blood 

transfusion (Vermund et al. (2006)). In 2017, UNAIDS has reported that in Pakistan, HIV estimates for adults and 

children are 150,000 (130,000 – 170,000), while adults, women, men aged 15 and over living with HIV are 
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140,000(130,000 – 160,000), 43,000(38,000 – 49,000), 99000(87,000 – 110, 00) respectively whereas children aged 

0 to 14 living with HIV is 3500(3000-4000). HIV prevalence rate for adult aged 15 to 49 is 0.1 (0.1 – 0.1), whereas 

HIV prevalence rate for women and men aged 15 to 49 are <0.1(<0.1 - <0.1) and 0.2(0.1 – 0.2) respectively 

(HIVgov (2019)). 

 

Currently no effective cure /medicine are discovered for HIV but it can be controlled with proper medical care. 

Antiretroviral therapy or ART is used to treat HIV. Proper usage of this medicine keeps the HIV infected person 

healthy, and reduces risk of infections. In 1990s when ART was not introduced HIV used to cause AIDS in few 

years while now a days HIV diagnosed patients when treated with ART live healthy and active till as long as an 

healthy person. 

 

Literature Review:- 
HIV/AIDS is major worldwide health issue. Outbreak of HIV/AIDS is increasing every day globally. According to 

UNAIDS in 2017, AIDS cause about Less than 1 million deaths every year and 39.7 million people were living with 

this infection globally. As HIV/AIDS is worldwide problem therefore, many studies in different region have been 

conducted. 

 

Choudhary et al. (2015), conducted study among undergraduate students in Irish university and showed that students 

had adequate knowledge of HIV/AIDS but had misconception regarding AIDS transmission through mosquito bite. 

Same result was found in Inungu et al. (2009) research which was conducted in Midwestern University, United 

States. Choudhary et al. (2015) study also revealed sympathetic behavior of students towards the infected.  Asante 

and Oti-Boadi (2013) conducted study in Ghana, South Africa, and revealed that although students were aware of 

HIV/AIDS transmission but could not indicate that HIV is the main cause of AIDS. He also found the significant 

difference in HIV/AIDS knowledge between genders, as female had more knowledge than male. Which were 

consistent with  Aluede et al. (2005) findings, that was carried out in Nigerian university for undergraduate students, 

they proved that male and female differ in knowledge regarding AIDS given that they had adequate knowledge but 

their findings revealed that male are more knowledgeable than females. These two studies are inconsistent with 

Choudhary et al. (2015) and Huang et al. (2005), as their researches proved no significant difference between gender 

knowledge. 

 

Ahmed et al. (2016) conducted research in Pakistan through online survey to find out the level of awareness among 

Pakistanis. This study revealed that majority of Pakistanis are aware of HIV infection but they have not screened for 

HIV, because they believe that the main reason of HIV/AIDS transmission are pre/extra marital and homosexuality, 

and in Islam these practices are impermissible. Therefore, Pakistan being Islamic country has less chance to develop 

this disease.  

 

Research of Khan et al. (2008) at Peshawar, Pakistan, showed the satisfactory knowledge among the medical 

students. He found the non-medical students lack in awareness therefore he suggested that HIV awareness should be 

the part of our education programs for both medical and non-medical students. Mustafa et al. (2018) conducted 

research in four different educational institutes at Lahore, Pakistan and showed the same results that elder age, 

female gender and medical students have higher knowledge regarding the AIDS/HIV. 

 

Farid-ul-Hasnain et al. (2013) used a qualitative research through focus group to find the cultural practices for 

reproductive health and awareness and knowledge regarding HIV/AIDS in Karachi, Pakistan. This research showed 

that uneducated people have less knowledge than educated regarding HIV prevention. Lack of HIV/AIDS 

knowledge was found among youth as well. 

 

Raza et al. (1998) conducted study in Lahore, Pakistan. This research revealed the knowledge gap among females 

than males and showed that most of the participants had misconception regarding AIDS transmission through causal 

conduct. This research also revealed the insensitive attitude towards infected as majority of participants were agreed 

to isolate the infected person. Huang et al. (2005) findings support the above study; it was conducted among 

undergraduate students in China. His findings also showed misconception regarding AIDS transmission. Students in 

this study perceived that AIDS can be transmitted by casual contact and needle sharing does not cause HIV/AIDS 

transmission. Research of Odu et al. (2008) is inconsistent with Raza et al. (1998) as this research found that 

majority of respondents were aware of HIV/AIDS transmission and also had sympathetic behavior towards the 

infected.  
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Discussion:- 
The study was conducted to evaluate the knowledge among students from various universities in Karachi accruing 

degrees in various fields like, pharmacy, dentistry, chemistry, physiology, psychology, engineering, clinical 

pathology, medicine, computer science, finance, statistics etc., regarding a viral disease HIV/AIDS. Conventional 

sampling was done to collect the data. Through a questionnaire consist of 20 questions. In a sample of 257 

respondents, 68% females and 32% males were participated. The respondent’s age mostly varies from 16-29 years, 

having few outside this range. Among them only 13% claim that they can recognize the person having HIV by their 

physical appearance.  Whereas, almost 51% cannot recognize the person. The study showed that the students have 

partial understanding regarding HIV/AIDS transmission as although a reasonable proportion of students are able to 

identify main cause of HIV/AIDS transmission but have misconceptions too of correctly identifying the causes. 

 

Table 1: Descriptive Statistics for Positive (Yes) Response for all variables, all values are in percentages.  

Variables Female Male Overall 

AIDS is severe phase of HIV 63.9 39.8 56.3 

HIV/AIDS is contagious 53.9 55.4 54.4 

HIV/AIDS cause by sexual interaction 91.7 97.6 93.5 

Cause by blood transfusion 92.2 91.6 92 

Cause by mother to unborn 67.2 44.6 60.1 

Cause by sharing sharp objects 89.4 84.3 87.8 

Cause by sharing toilets 27.2 19.3 24.7 

Cause by utensils 32.8 33.7 33.1 

Cause by sharing clothes 31.1 19.3 27.4 

Spread by sneezing/coughing 39.4 27.7 35.7 

Cause by shaking hands 14.4 10.8 13.3 

Spread by mosquito bites 21.7 27.7 23.6 

Spread by sharing swimming pools 27.2 16.9 24 

Cause by black magic 12.8 7.2 11 

HIV/AIDS Curable disease 18.3 22.9 19.8 

Spending some time with infected 56.1 57.8 56.7 

Infected person bears bad character 15.6 22.9 17.9 

Infected feel ashamed 12.2 15.7 13.3 

Infected indulge in immoral practices 18.9 15.7 17.9 

Infected deserve good job 51.7 48.2 50.6 

Infected should be marginalized 22.2 26.5 23.6 

 

Our findings reflects that 54.4% students know that HIV is contagious disease and this finding is inconsistent with 

the survey carried out by Khan et al. (2008), as 94.6% students in their studies think that HIV is a communicable 

disease. The main reason of the inconsistent result between both studies could be that they collected data from 

medical students and it is obvious medical students have more knowledge regarding HIV disease as compared to 

nonmedical students. In our survey 56.6% students are in favor of spending time with infected person and this result 

is consistent with Shaikh et al. (2007) findings and MICS survey (2014) conducted in Sindh which included only 

female, as 60% medical students and 83.4% housewives think that HIV infected person deserve their time 

respectively. This result is also similar to the study conducted by Ali & Ahmed (2015) as 58.3% participants have 

positive attitude towards infected person. The similar positive results regarding attitude indicates that our society has 

compassionate feelings and accepting behavior towards HIV infected person regardless of their qualification/ 

education level, but Zafar et al. (2014) studied showed that 75.8% fishermen has negative attitude towards infected 

persons.  

 

In our survey, 32.8% female believe that sharing utensils can cause HIV and this finding is similar with the study 

Raza et al. (1998) as 28% female in their survey think that sharing utensils might lead to HIV.  On the other hand, 

the percentage is almost half in our findings as 59% male in their survey think that sharing utensil can cause HIV 

while in our survey only 33.7% agree.  

 

Our findings reflect that 21.7% female think that mosquito bite can cause HIV and 12.2% female believe that 

supernatural means can cause HIV/AIDS these findings are inconsistent with the MICS survey (2014) as 78.8% 
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agree that HIV can be transmitted through mosquito bite and 71.8% agree that supernatural means can be the reason 

of HIV/AIDS. The reason of this huge difference in percentage can be attributed to the lack of awareness regarding 

HIV transmission especially in rural areas of Sindh as MICS survey was collected from both urban and rural areas. 

The result in this study shows that 92% and 93.5% students believe that HIV can be transmitted through blood 

donation and sexual interaction respectively. The findings of these two modes of transmissions are consistent with 

the other studies which were conducted in Pakistan. These similar results indicate that youth is partially aware of the 

real cause of HIV transmission. 

 

In our findings, 56.3% students know that AIDS is the severe phase of HIV and these results are inconsistent with 

Khan et al. (2008) as 79% students have better knowledge regarding HIV because the respondent in our study are 

from diverse field as compared to one that belonged to medical field. 60.1% students attribute the transmission of 

HIV from mother to unborn child, it is inconsistent with the findings of [8] as in this study, 95.7% students believe 

that HIV can be transmitted from mother to unborn child. 10.8% male and 14.4% female in our survey think that 

HIV can be transmitted by shaking hands and these results are much better than the survey conducted by Raza et al. 

(1998) in which 68.49% male and 59.972% believed that HIV can cause by shaking hands which means students in 

our survey have better understanding that HIV cannot be transmitted through handshaking. The result in survey 

reflects that 35.7% students think that HIV can be transmitted through coughing and sneezing and these result are 

inconsistent with the findings of Choudhary et al. (2015) as in his survey only 5.2% students believe that HIV can be 

transmitted through this mode. Whereas our findings depict that 89.4% students think that transmission of HIV 

through sharp object is possible and these results are consistent with findings of MICS survey (2014) conducted in 

Sindh but inconsistent with Abrar & Ghouri (2010) as it showed 48.8% . 

 

Method:- 
Canonical Correlation Analysis is multivariate technique that is used to quantify the association between two sets of 

variables. In CCA parameters are estimated for two different sets of variables called predictor or dependent sets of 

variable and criterion or independent sets of variables. Then these parameters are used to find the linear combination 

between the original grouped variables like simple linear regression. These linear combinations are called canonical 

variables or variates.  The correlation between these canonical variates are called canonical correlation (CC). 

Parameters are estimated in such a way that the correlation between the first canonical variate should be maximum 

among all pairs of canonical variates. The algorithm of canonical correlation generates a canonical variables in such 

a way that they are correlated with each other but orthogonal to the other canonical variates. The number of 

canonical correlation are equal to the smaller number of variables in both set (dependent and independent sets) 

(Johnson & Wichern (2007)). 

The canonical variates for the linear combination can be expressed as,  

Canonical variates for predictor variables set 
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Where, 

11
 , 21

 ,….. , 1j
 are the weights for dependent set of variables 

11
 , 21

 ,…….., 1i
 are the weights for independent set of variables 

pC
 are the criterion variables 

qP
 are the predictor variables 

p  is number of criterion variables 

q  is number of predictor variables 

The properties of canonical variates are as follows 
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Many multivariate test are available in different software for the significant of canonical correlation. Many criteria 

are used to test the relation between independent and dependent set of variables, which includes Wilks’ lambda, 

Lawley-Hotelling statistics, Pillai’s test, and Roy’s. F- Approximation are calculated for all above four statistics to 

test the significance of canonical correlation (Hair et al. (2005); Rencher (2002). Cross loadings and loadings/ 

canonical structure correlation are considered important for interpreting canonical correlation (Sherry & Henson 

(2015)). Canonical loadings are the correlation between original variable and canonical variate. Whereas, cross 

loadings are the correlation between original dependent variable and independent canonical variate, vice versa is 

also true for above cases. Those variables are considered significant whose loadings are greater than 0.3 as it 

indicated that original variable shared 9% of variance with canonical variate (Lambert & Durand (1975)).  

 

Results:- 
The missing values in the data set are replaced by using a multivariate imputation by chained equations (mice) 

package (Buuren et. al (2019)) in R software. The package include following four different methods to impute 

missing values. 1) Linear regression for continuous data 2) logistic regression for categorical data with two levels 3) 

Bayesian polytomous regression for categorical data with two or more levels and 4) proportional odds model for 

ordered categorical data.  This package first, impute the missing values n times and then pool the results of n 

completed data sets. Then it stores the imputed values. Once the missing values are replaced we applied the 

canonical correlation technique to find the relationship between awareness about HIV in the society (independent set 

of variables) against behavior of individuals towards the infected persons (dependent set of variables). 

 

The Cronbach’s for 32 items in the survey give a value 0.583 in order to test the reliability of the survey. The value 

increases from 0.583 to 0.641 after deleting age variable. Table 2 shows the significance test for entire model. All p 

values are less than 0.05 which rejects Ho and indicates that there is a relationship between two sets of variables.  

Table 3 shows the canonical correlation for canonical variates. Table 3 displays that first canonical correlation can 

explain 17.41% of variation in dependent set of variables due to independent set of variables, and second canonical 

correlation can explain 11.13% of variation in dependent sets by independent variable sets. 

 

Table 2: Statistical Significance Test for Overall Model 

Test Name Value Approx. F Hypothesis DF Error DF P-value 

Pillai 0.7728 1.76069 120 1976.0000 <0.001 

Hotelling 0.9306 1.84768 120 1906.0000 <0.001 

Wilks 0.4292 1.80929 120 1720.9300 <0.001 

Roy 0.2410         
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Table 3: Canonical Correlations for all Canonical Functions 

Canonical correlation R
2
c  R

2
c(%)  

0.417 0.174 17.41 

0.334 0.111 11.13 

0.259 0.067 6.70 

0.195 0.038 3.81 

0.164 0.027 2.67 

0.099 0.010 0.98 

 

Table 4: Statistical Significance Test for Canonical Correlation 

Roots Wilks lambda Approx. F Hypothesis DF Error DF P-value 

1 to 6 0.596 2.033 66 1321.765 <0.001 

2 to 6 0.730 1.611 50 1129.858 0.0050 

3 to 6 0.849 1.153 36 931.1081 0.2490 

4 to 6 0.929 0.771 24 722.777 0.7758 

5 to 6 0.985 0.272 14 500 0.9964 

6 to 6 0.996 0.171 6 251 0.9843 

 

Table 4 depicts the significance test for canonical correlation. It has been proposed that number of canonical 

correlations are equal to the smaller number of variables in both set (dependent and independent sets), therefore only 

6 functions are derived. Only first two canonical correlation are significant (i.e. p-value <0.05), therefore only two 

canonical correlations will be retrieved for further analysis.  

 

Table 5 shows the structural loadings regarding HIV/AIDS awareness and behavior towards infected person. This 

table reflects that the most important variables for the prediction of behavior towards infected person in first 

canonical variates are 

 

Table 5: Loadings and Canonical Variate Adequacy for First and Second Canonical Function 

Variables  CV1 
CV1 

Adequacies 
CV2 

CV2 

Adequacies 

Independent Set 

HIV/AIDS cause by sexual interaction -0.158 

0.1249 

-0.552 

0.077 

Cause by blood transfusion -0.510 -0.049 

Cause by mother to unborn -0.600 -0.046 

Cause by sharing sharp objects -0.294 -0.309 

Cause by sharing toilets 0.277 0.490 

Cause by utensils 0.162 0.220 

Spread by sneezing/coughing 0.299 0.229 

Cause by shaking hands 0.240 -0.180 

Spread by mosquito bites 0.037 -0.008 

Spread by sharing swimming pools 0.132 0.189 

Cause by black magic 0.612 -0.196 

Dependent set 

Psychological issues due to societal behaviour towards 

infected person 
-0.540 

0.329 

-0.304 

0.1174 

Infected person bears bad character 0.422 0.074 

Infected feel ashamed 0.856 -0.126 

Infected indulge in immoral practices 0.773 0.173 

Infected deserve good job  0.009 -0.567 

Infected should be marginalized 0.417 0.489 

 

Transmission of AIDS through black magic (supernatural means) (with loading 0.612)  

Transmission of AIDS by mother to unborn child (with loading -0.600)  

Transmission of AIDS by blood transfusion (with loadings -0.510)  
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Spread of AIDS by sneezing/coughing (with loading 0.299)  

Transmission of AIDS by sharing sharp objects (with loadings -0.294)  

Transmission of AIDS through toilet sharing (with loading 0.277)  

The above loadings show students perceive that main modes of AIDS transmission are mother to unborn child, 

blood transfusion and sharing of sharp objects. Whereas, students believe that AIDS can’t be transmitted through 

supernatural means, sneezing/coughing and toilet sharing. 

 

Loadings of first canonical variate for behavior towards the infected shows that contribution of all variables are high 

for first canonical variable except infected deserve good job. Psychological issues due to societal behavior is 

positively correlated with main modes of AIDS transmission. This shows that those who are aware of main channels 

of AIDS transmission believes that societal behavior leads the infected person towards suicidal thoughts and other 

psychological issues. It is also captivating that all behavioral variables except psychological issues due to societal 

behavior are positively correlated with misconceived modes of AIDS transmission. This reflects that as the chances 

of misconception regarding the AIDS transmission increases the behavior towards infected becomes insensitive. 

From the first canonical correlation function it can be concluded that correct awareness regarding the HIV/AIDS 

leads the sympathetic feelings for infected person. First canonical function represents the approximately 12% 

variance of the original variables for independent set of variables and 32.9% variance for dependent set of variables.  

The most important variables for the prediction of behavior towards infected person in second canonical variates, are 

transmission of AIDS by sexual interaction (with loading -0.552), transmission of AIDS by sharing toilets (with 

loading 0.490), and transmission of AIDS by sharing sharp objects (with loading -0.309). Loadings of behavioral 

variable demonstrate that infected deserves good job (with loading -0.567), infected should be marginalized (with 

loading 0.489), and psychological issues due to societal behavior (with loading -0.304) are the variables that 

contributes for second canonical correlation. It can be observed that infected deserves good job and psychological 

issues due to societal behavior are positively correlated with correct mode of HIV/AIDS transmission. This depicts 

that adequate knowledge regarding HIV/AIDS transmission leads to sympathetic behavior and also leads to assume 

that societal behavior can compel infected to commit suicide or cause any other psychological disorder. Some 

misconceptions can also be observed in second canonical correlation and hence this leads to insensitive behavior 

towards the infected person. Second canonical function also shows awareness regarding HIV/AIDS of participants 

leads to positive behavior towards the infected person. Second canonical variate for independent sets represents the 

approximately 7% variance of the original variables, and for dependent sets it approximately explains 11.74% 

variance of original variables. 

 

From both canonical variates it can be concluded that adequate awareness regarding HIV/AIDS of participants leads 

to positive behavior towards the infected person.  

 
Figure 1: Biplot of two canonical functions 
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Table 6: Labels Assigned to Variables for Figure 1 

 
In Fig 1, graph (a) shows the representation of variables on two sets of canonical function and graph (b) shows 

representation of individual participant on two sets of canonical function.  

 

It can be observed from graph (a) that all variables of behavior towards HIV/AIDS infected person have impact on 

both canonical functions within circle of radius 0.5.  Infected deserves good job (q16d) has significant influence on 

second canonical function. Whereas, infected bears a bad character (q16a) has significant impact on first canonical 

function. 

 

Among the variables of HIV/AIDS awareness, transmission of AIDS by blood transfusion (q7b) and through mother 

to unborn child (q7c) have significant impact on first canonical function. Transmission of AIDS through sharing 

toilets (q7e) and through sexual interaction (q7a) have greater impact on second canonical function.  

 

Transmission of AIDS through mosquito bites (q7j) has no impact on either of canonical function. Transmission of 

AIDS through sharing sharp objects (q7d) has almost same impact on both canonical functions.  

 

Graph (b) reveals observation 88 and 176 as outliers for first canonical function and 76, 99 157 and 160 outliers for 

second canonical function. Participants 76, 88, 99, 157, 160, 176, have misconception about the transmission of 

AIDS and have also insensitive attitude towards the infected. On the other hand, participant 76 has less knowledge 

about transmission of HIV/AIDS and have provided neutral response to most of the questions. This conclude that 

insufficient awareness regarding AIDS leads insensitive behavior towards infected. Canonical correlation function 

results also verify that adequate knowledge regarding AIDS transmission leads to sympathetic behavior.   Graph 2 

does not display any group, structure, trend and cluster of observations. 

 

Conclusion:- 
This research shows that students have adequate knowledge regarding the HIV/AIDS transmission as percentages 

for correct mode of transmission are sufficiently high but students also have some misconceptions regarding the 

mode of HIV/AIDS transmission.  It has been observed that 39% students believe AIDS can be transmitted by 

sneezing and coughing. This is the highest percentage among all misconceived variables for HIV/AIDS 

transmission. It is proved from canonical correlation analysis that adequate knowledge regarding HIV/AIDS leads 

sympathetic attitude towards the infected. As students have false conception regarding the HIV/AIDS transmission, 
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therefore it is recommended either to conduct workshops on the awareness of HIV/AIDS transmission or incorporate 

some modules related to HIV/AIDS awareness in educational programs. 
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