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Abstract 

 

Predictors of Previous HIV Testing Among Couples Receiving Couples Voluntary 

Counseling and Testing (CVCT) in Three Regions of Zambia 

By Rachel Parker 

 
 
Background:  Knowledge of HIV status and partner’s HIV status has been shown to 
reduce transmission of HIV and increase protective behaviors.  This analysis aims to 
better quantify predictors of previous testing among couples seeking CVCT services in 
three regions of Zambia:  the northern Copperbelt region, the capital city of Lusaka, and 
rural Southern Province.  Predictors of individual previous HIV testing and previous 
CVCT as a couple were examined.  
 
Methods:  96,024 Zambian couples that sought CVCT services from ZEHRP from 2008 
to 2012 were included in univariate, bivariate, and multivariate analysis of previous HIV 
testing predictors.  Associations with previous testing were assessed using log-binomial 
regression and logistic regression.   
 
Results:  Overall, the prevalence of previous testing in individuals was 57.0%.  In the 
individual previous testing analysis, living in Southern Province or the Copperbelt city of 
Chingola, being HIV-negative, partner being HIV-negative, being female, being pregnant 
or having a pregnant partner, and being age 25 to 34 were significantly associated with 
previous testing.  In the analysis of previous CVCT indicators among couples, living in 
Southern Province or the Copperbelt city of Chingola, being concordant negative (both 
partners HIV-negative), and cohabitating for longer than 3 months were the strongest 
predictors of previous CVCT.  Previous individual testing and previous CVCT also 
significantly increased over time from 2008 to 2012.  
 
Conclusion:  To address disparities in previous individual HIV testing and previous 
CVCT, services should be better targeted to men, the 45 and older age group, the 24 and 
younger age group, couples cohabitating less than 3 months, and couples living in Lusaka 
and the Copperbelt cities of Ndola, Kitwe, and Luanshya.  In order to better understand 
predictors of previous testing, additional surveys could be administered to this cohort in 
order to determine the effect of unmeasured possible covariates such as education level, 
wealth, employment status, number of lifetime or current sexual partners, and condom 
use. 
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CHAPTER I 

BACKGROUND 

 
HIV/AIDS in Zambia 

The HIV/AIDS epidemic in sub-Saharan Africa remains the most devastating in 

the world, representing 70% of new HIV infections and half of the deaths from AIDS 

related illness (1).  As of 2011, 22.9 million people in sub-Saharan Africa were living 

with HIV/AIDS, and 1.9 million new infections occurred that year (2).  One of the largest 

HIV epidemics is occurring in Zambia, where 13.5% of adults aged 15 to 49 are living 

with HIV (2, 3).  In urban areas of Zambia, like the capital city of Lusaka, estimates of 

the proportion of adults living with HIV reach as high as 25% (3).  Of the over 13 million 

people living in Zambia, approximately 40% of the population live in the industrialized 

urban areas of Lusaka and the Copperbelt while 60% of the population are thinly spread 

across rural areas of the country like Southern Province (4, 5).  Using data from the 2001 

Zambia Demographic and Health Survey (DHS), Kandala et al. in 2008 found the risk of 

HIV infection in urban areas of was 2.73 times greater than the risk of HIV infection in 

rural areas (95% confidence interval (CI): 2.13, 3.28) (4).  The three regions of Zambia 

found to have the highest prevalence of HIV infection were Lusaka (22.1%), Copperbelt 

(19.8%), and Southern Province (17.3%) (4), all of which are included in this analysis.  

In addition to differences in HIV infection risk between regions, Kandala et al. 

also found that gender and age were significant predictors of risk of HIV infection.  

Kandala et al. determined that the risk of HIV infection in women was 1.59 times greater 

than the risk of HIV infection in men (95% CI: 1.32, 1.89) (4).  The prevalence of HIV 

was also found to significantly increase before age 30, with young women at greater risk 
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than young men (4).  These findings are supported by Glynn et al., which found that HIV 

prevalence was 6 times greater for women than men among sexually active 15 to 19 year 

olds and 3 times greater among 20 to 24 year olds in Ndola, Zambia (located in the 

Copperbelt region) and Kisumu, Kenya (6).  This gender disparity is believed to be due in 

part to women on average having sex for the first time with men five years older than 

themselves, educational and economic gender inequities, and male dictated condom 

usage in addition to biological susceptibility (4, 6, 7).   

Due to the high prevalence of HIV, the majority of new HIV infections in Zambia 

are acquired through heterosexual sex, which has an estimated transmission probability of 

0.0011 per coital act (95% CI: 0.0008, 0.0015) (8), with a spouse or cohabitating partner 

(7, 9-16).  In 2008, the Zambia National HIV/AIDS/STIs/TB Council reported that 37% 

of new HIV infections occurred in individuals whose partners had casual heterosexual 

sex, 34% in individuals who reported casual heterosexual sex, and 21% in individuals in 

mutually monogamous relationships (7).  Within discordant couples, composed of one 

HIV-positive partner and one HIV-negative partner, mutual monogamy is not enough to 

protect the HIV-negative partner from HIV infection (6, 7, 10, 14, 17, 18).  Using Zambia 

and Rwanda DHS data, Dunkle et al. modeled that 55.1% to 92.7% of new HIV 

infections acquired through heterosexual sex occurred with a spouse or cohabitating 

partner (10).  Approximately 17% of couples in Lusaka, Zambia are discordant (17).  

Despite the prevalence of discordance, many of these discordant couples are unaware of 

their mixed status, leading to a transmission rate of 12-25% per year (10, 17, 19, 20, 21).  

Additionally, partners in discordant couples often believe that they must share the same 

HIV status and that it is not possible to have discordant HIV statuses (22-25).  
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Couples Voluntary Counseling and Testing 

In response to the high-risk population of discordant couples, Couples’ HIV 

Voluntary Counseling and Testing (CVCT) has been used throughout sub-Saharan Africa 

to target prevention of HIV transmission between cohabitating heterosexual partners.  

Couples undergoing CVCT are jointly counseled by a trained nurse or lay counselor to 

increase their knowledge about HIV, modes of transmission between heterosexual 

couples, and methods of reducing risk.  Each partner is then tested for HIV using an 

algorithm of different rapid HIV tests (17).  The couple is informed together of their HIV 

status so they can negotiate and develop a prevention plan based on their shared HIV 

status: concordant negative (both partners HIV-negative), discordant (one partner HIV-

negative and one partner HIV-positive), and concordant positive (both partners HIV-

positive).  Being able to counsel, test, and provide results to couples on the same day is of 

particular importance in low resource settings where couples may have to travel long 

distances to receive services (11, 14).  In 2007, the Centers for Disease Control and 

Prevention (CDC) in collaboration with the Rwanda Zambia HIV Research Group and 

the Liverpool School of Tropical Medicine and Hygiene developed a guideline for the 

training for CVCT counselors (26), allowing for CVCT methods to be disseminated to a 

wider audience.   

CVCT has been used in small, focused programs throughout Africa as a lasting 

and cost-effective behavioral intervention to prevent the spread of HIV. The Zambia 

Emory HIV Research Project (ZEHRP) has implemented CVCT for 20 years.  A 

randomized trial conducted by the Voluntary HIV-1 Counseling and Testing Efficacy 

Study Group in Tanzania, Kenya, and Trinidad found that CVCT significantly reduced 
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unprotected intercourse within couples, particularly if one or both partners were HIV-

positive, as compared to receiving a package of health information (27).  In Zaire, 

Kamenga et al. found that condom use during all intercourse among married discordant 

couples increased from 5% before CVCT to 77.4% 18 months after receiving CVCT 

(28).  A 2000 study by Sweat et al. showed that CVCT was more cost effective than 

individual voluntary counseling and testing (VCT) and most cost-effective in terms of 

cost per disability-adjusted life-year (DALY) saved for men counseled in a couple in 

Kenya ($2.75 per DALY saved) and women counseled in a couple in Tanzania ($2.96 per 

DALY saved) (29).  The primary barriers to CVCT services are lack of knowledge about 

CVCT services, misunderstanding about the existence of discordant HIV status in 

couples, fear of discrimination related to being HIV-positive, gender inequities, and 

logistical difficulties related to distance and transportation cost (14, 22-25).  In Lusaka, 

Zambia, 67% of households surveyed by Kelley et al. knew about HIV testing for 

couples, 56% knew a nearby place to receive HIV testing, 43% knew that couples could 

be discordant, 47% were willing to test with their spouse, and 51% reported stigma as the 

major obstacle to CVCT (25). 

Since 1986, the Rwanda Zambia HIV Research Group (RZHRG) has been 

working in areas of Rwanda and Zambia to provide HIV testing and CVCT to 

heterosexual couples.  Within RZHRG, the Zambia Emory HIV Research Project 

(ZEHRP) operates facilities in Zambia to manage a database of couples participating in 

HIV studies, store samples taken from couples, and perform laboratory testing and 

virologic analysis on samples.  Past research studies conducted by Dr. Susan Allen and 

colleagues in Zambia and Rwanda have observed that CVCT programs lower rates of 
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new HIV transmission in discordant couples from 11-12 to 3-4  per 100 person-years in 

East and Central Africa, and from 20-25 to 7-8 per 100 person-years in Zambia. (9, 10, 

17, 19, 20, 21).  Based on modeling by Dunkle et al., reducing transmission in urban, 

discordant cohabitating couples from 20% to 7% could prevent 35.7% to 60.3% of new 

heterosexually acquired HIV infections (10).  Allen et al. has also consistently observed 

significant increases in condom use from less than 3% before CVCT to greater than 80% 

in the year of follow-up after CVCT (9, 30), which not only reduces rates of new HIV 

infection but also unwanted pregnancy and other sexually transmitted infections.  Women 

in Rwanda also reported less coercive sex from their partners in the year after receiving 

CVCT services together (31).  This data indicates that CVCT not only informs couples 

about their health status but also induces lasting behavior change to preserve the health of 

the HIV-negative partner in discordant couples.  

Though voluntary counseling and testing on the individual level has been shown 

to increase the use of condoms and prevent the spread of sexually transmitted disease 

(STD) (12, 19, 26, 28, 32, 33), those who have learned their HIV status through VCT 

may choose not disclose their status to their partner(s).  Arthur and colleagues reported in 

a 2007 Lancet article that after receiving VCT, clients in Kenya significantly reduced 

their number of sexual partners (16% reporting multiple partners at baseline versus 6% at 

follow-up, p < 0.001) and occurrences of STD (40% with STD symptoms at baseline 

versus 15% at follow-up, p < 0.001) and improved their condom use; however, only 55% 

of HIV-positive clients reported disclosure of their HIV status to partners (31).  Rates of 

HIV status disclosure to sexual partners after VCT have been shown to be highly variable 

from 22% to 80% (34-38).  Women often fail to disclose to their partner due to fear of 
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partner reaction, with 75% of women surveyed in Rwanda expecting a negative partner 

reaction (35).  Women’s fears are not unfounded as 10% of women who disclosed their 

status during a study in Kenya experienced partner violence or disruption of their 

relationship (39).  HIV-positive status after VCT also negatively influences disclosure 

rates, with Grinstead et al. finding in Tanzania, Kenya, and Trinidad that 52% of HIV-

positive participants disclosed their status to partners as compared to 79% of HIV-

negative participants (p < 0.001) (34).  Testing couples together and giving couples a 

forum to discuss their HIV results with the help of a trained counselor avoids disclosure 

failures and promotes status transparency and understanding in couples.   

 

Knowledge of HIV Status 

 Though CVCT and VCT services have been promoted in high HIV prevalence 

areas throughout Africa for over twenty years, many living in those regions are still 

unaware of the HIV status and less than 1% know their own and their partners’ 

serostatus.  In several studies in Africa examining indicators of knowing one’s HIV 

status, the proportion of adults who had been tested for HIV ranged from 21% to 47% 

(40-47).  Knowledge of HIV status and partner’s HIV status has been shown to increase 

condom use, particularly in those who are HIV-positive, and reduce rates of HIV 

transmission in discordant couples (12, 30, 41, 42, 48).  In the Zambian couples cohort 

studied by Allen et al., HIV-positive men were more likely than HIV-negative men to 

report using condoms 100% of the time and less likely to report high frequency of 

intercourse, indicating that knowledge of their positive status led to an safer sex 

behaviors to protect their partner (30).  Among HIV-infected adults in Uganda, 
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knowledge of HIV status tripled condom use at last sexual encounter and knowledge of 

partner’s HIV status increased recent condom use by 2.3 times (42).  CVCT capitalizes 

on the reduction in risky behaviors brought about by knowing one’s HIV status and 

partner’s status by allowing members of couples to discuss their results jointly with the 

assistance of a counselor. 

Rates of previous HIV testing have been shown to vary significantly between men 

and women, with men being tested at lower rates (41, 43, 44, 45).  Results from the 

Kenya AIDS Indicator Survey (KAIS) indicated that 27.4% of sexually active men and 

44.2% of women had previously been tested for HIV (43).  In South Africa, a census of 

HIV-testing records revealed that three times more women reported previous HIV testing 

than men, with women accounting for 73% of all testing (44).  This disparity is largely 

due to HIV testing at antenatal clinics, as 49% of women surveyed by KAIS were last 

tested for HIV during antenatal care (43); however, even when pregnancy-related testing 

was excluded from analysis in South Africa, women still accounted for a majority of 

persons tested (44).  CVCT addresses the disparity in rates of HIV testing between men 

and women by testing partners together as a couple.  

Other factors associated with previous HIV testing were education, age, urban or 

rural area of residence, level of wealth, and employment status (41, 43, 45, 47).  In a 

population-based survey in South Africa, Peltzer et al. found a significant association 

with previous HIV testing for respondents with grade 12 or more education (adjusted 

odds ratio (AOR) = 1.5, 95% CI: 1.1 - 2.1), age from 25 to 34 (AOR = 1.83, 95% CI: 1.4 

– 2.4), living in an urban area (AOR = 2.0, 95% CI: 1.5 – 2.6), and being employed 

(AOR = 1.5, 95% CI: 1.2 – 1.9) (45).  For men in Kenya surveyed by KAIS, the highest 
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quintile of wealth index was 1.8 times more likely to know their HIV status compared to 

the four lower quintiles combined (95% CI: 1.3 – 2.5) (43).  The most frequently cited 

barriers to HIV testing were stigma towards HIV/AIDS, lack of confidentiality of results, 

and logistical barriers impeding access to services like transportation costs or not 

knowing a nearby location for testing (41, 44-47).   

Increasing the proportion of people who know their HIV status is an essential 

component of improving access to other prevention programs including male 

circumcision and family planning, as well as secondary prevention of HIV disease. In 

addition to disseminating behavioral interventions to prevent HIV transmission and 

informing clients of their HIV status, CVCT connects HIV-positive clients to 

antiretroviral therapy (ART), which has been shown to reduce transmission in discordant 

couples by 96% (49).  Determining predictors of previous testing for HIV can help target 

CVCT and VCT services to underserved groups.  Though several analyses have looked at 

predictors of previous HIV testing among individuals, no papers were found that 

considered previous testing in the context of CVCT. This analysis aims to better quantify 

predictors of previous testing among couples seeking CVCT services in three regions of 

Zambia: the northern Copperbelt region, the capital city of Lusaka, and Southern 

Province.  Predictors of previous testing will be analyzed not only on the individual level 

but also on the couple level by analyzing predictors of having previously received CVCT 

as a couple. Receiving counseling and testing for HIV should not be considered a once in 

a lifetime event but should be repeated frequently to ensure that the HIV status of 

negative partners has not changed and to reinforce safe sex behaviors.  This is especially 

true for high-risk discordant couples.  Findings from this thesis could significantly impact 
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the populations to which CVCT services are targeted in government clinics throughout 

Zambia, which would improve the quality of service couples receive and reduce the rate 

of new HIV infections in the local population. 
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CHAPTER II  

PREDICTORS OF PREVIOUS TESTING AMONG COUPLES RECEIVING 

COUPLES VOLUNTARY COUNSELING AND TESTING (CVCT) IN THREE 

REGIONS OF ZAMBIA  

Rachel Parker 

Abstract 

Background:  Knowledge of HIV status and partner’s HIV status has been shown to 

reduce transmission of HIV and increase protective behaviors.  This analysis aims to 

better quantify predictors of previous testing among couples seeking CVCT services in 

three regions of Zambia:  the northern Copperbelt region, the capital city of Lusaka, and 

rural Southern Province.  Predictors of individual previous HIV testing and previous 

CVCT as a couple were examined.  

Methods:  96,024 Zambian couples that sought CVCT services from ZEHRP from 2008 

to 2012 were included in univariate, bivariate, and multivariate analysis of previous HIV 

testing predictors.  Associations with previous testing were assessed using log-binomial 

regression and logistic regression.   

Results:  Overall, the prevalence of previous testing in individuals was 57.0%.  In the 

individual previous testing analysis, living in Southern Province or the Copperbelt city of 

Chingola, being HIV-negative, partner being HIV-negative, being female, being pregnant 

or having a pregnant partner, and being age 25 to 34 were significantly associated with 

previous testing.  In the analysis of previous CVCT indicators among couples, living in 

Southern Province or the Copperbelt city of Chingola, being concordant negative (both 

partners HIV-negative), and cohabitating for longer than 3 months were the strongest 
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predictors of previous CVCT.  Previous individual testing and previous CVCT also 

significantly increased over time from 2008 to 2012.  

Conclusion:  To address disparities in previous individual HIV testing and previous 

CVCT, services should be better targeted to men, the 45 and older age group, the 24 and 

younger age group, couples cohabitating less than 3 months, and couples living in Lusaka 

and the Copperbelt cities of Ndola, Kitwe, and Luanshya.  In order to better understand 

predictors of previous testing, additional surveys could be administered to this cohort in 

order to determine the effect of unmeasured possible covariates such as education level, 

wealth, employment status, number of lifetime or current sexual partners, and condom 

use. 

 

Introduction 

The HIV/AIDS epidemic in sub-Saharan Africa remains the most devastating in 

the world, representing 70% of new HIV infections and half of the deaths from AIDS 

related illness (1).  One of the largest HIV epidemics is occurring in Zambia, where 

13.5% of adults aged 15 to 49 are living with HIV (2, 3).  The three regions of Zambia 

with the highest prevalence of HIV infection are Lusaka (22.1%), Copperbelt (19.8%), 

and Southern Province (17.3%) (4).  Due to the high prevalence of HIV, the majority of 

new HIV infections in Zambia are acquired through heterosexual sex with a spouse or 

cohabitating partner (7, 9-16). Within discordant couples, composed of one HIV-positive 

partner and one HIV-negative partner, mutual monogamy is not enough to protect the 

HIV-negative partner from infection (6, 7, 10, 14, 17, 18).  Using Zambia and Rwanda 

DHS data, Dunkle et al. modeled that 55.1% to 92.7% of new HIV infections acquired 
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through heterosexual sex occurred with a spouse or cohabitating partner (10).  Partners in 

discordant couples are often unaware of their mixed status or believe that they must share 

the same HIV status (22-25).  

In response to this high-risk population of discordant couples, Couples’ HIV 

Voluntary Counseling and Testing (CVCT) has been used throughout sub-Saharan Africa 

to cost-effectively target prevention of HIV transmission between cohabitating 

heterosexual partners (11, 14, 26, 29).  Since 1986, the Rwanda Zambia HIV Research 

Group (RZHRG) headed by Dr. Susan Allen has been working in areas of Rwanda and 

Zambia to provide HIV testing and CVCT to heterosexual couples.  Allen and colleagues 

have observed that CVCT programs lower rates of new HIV transmission in discordant 

couples from 11-12 to 3-4  per 100 person-years in East and Central Africa, and from 20-

25 to 7-8 per 100 person-years in Zambia. (9, 10, 17, 19, 20, 21).  Based on modeling by 

Dunkle et al., reducing transmission in urban discordant cohabitating couples from 20% 

to 7% could prevent 35.7% to 60.3% of new heterosexually acquired HIV infections (10).  

Allen et al. has also consistently observed significant increases in condom use from less 

than 3% before CVCT to greater than 80% in the year of follow-up after CVCT (9, 30), 

which not only reduces rates of new HIV infection but also unwanted pregnancy and 

other sexually transmitted infections. 

Despite the prevalence of CVCT and individual VCT services, the proportion of 

sexually active adults who know their HIV status has been observed to range between 

21% and 47% (40-47).  Knowledge of HIV status and partner’s HIV status has been 

shown to increase condom use, particularly in those who are HIV-positive, and reduce 

rates of HIV transmission in discordant couples (12, 30, 41, 42, 48).  Several studies have 
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shown that female gender, higher level of education, age from 25 to 34, living in an urban 

area, higher level of wealth, and being employed are predictors of previous HIV testing 

(41, 43-47).  Increasing the proportion of people who know their HIV status is an 

essential component of improving access to HIV treatment and prevention.   

Though several analyses have looked at predictors of previous HIV testing among 

individuals (41, 43-47), few have considered previous testing in the context of CVCT.  

This analysis aims to better quantify predictors of previous testing among couples 

seeking CVCT services in three regions of Zambia: the northern Copperbelt region, the 

capital city of Lusaka, and rural Southern Province.  Predictors of individual previous 

HIV testing and previous CVCT as a couple are examined.  Receiving counseling and 

testing for HIV should not be considered a once in a lifetime event but should be repeated 

frequently to ensure that the HIV status of negative partners has not changed and to 

reinforce safe sex behaviors, particularly for discordant couples.  Findings from this 

analysis could significantly impact the populations to which CVCT services are targeted 

in government clinics throughout Zambia, which would improve the quality of service 

couples receive and reduce the rate of new HIV infections in the local population.   

 

Methods 

Data collection and study population 

The data used in this analysis was collected between 2008 and 2012 from CVCT 

clients by nurses and lay counselors employed by the government of Zambia health 

clinics and sponsored to work overtime on weekends by the Zambia Emory HIV 

Research Project (ZEHRP), a Zambia-specific organization within RZHRG.  ZEHRP 
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provided training, monitoring and evaluation, assistance with procurement of test kits, 

and data reporting to the MoH. CVCT services were offered in government clinics in 

Lusaka, the Copperbelt, which includes the cities of Kitwe, Chingola, Ndola, and 

Luanshya, and Southern Province.  Nurses and counselors used logbooks to record client 

data during the counseling and testing process, which has been detailed in other 

publications (14). Data was maintained by ZEHRP in a Microsoft Access database and 

contained no personal identifiers that could link couples to their HIV status.  Couples 

were assigned a sequential CVCT identification number when they arrived at the clinic 

that was used as their identifier in the dataset.  As the data used was collected in the 

course of routine services provided in government facilities and was de-identified, a letter 

from the Institutional Review Board (IRB) exempted this analysis from IRB approval.  

This dataset is not publicly available.  

The study population consists of heterosexual Zambian couples that received HIV 

testing and counseling in ZEHRP sponsored CVCT programs in Lusaka, Copperbelt, or 

Southern Province from 2008 to 2012.  The cohort analyzed consists of 96,024 couples, 

with 23,666 (24.8%) from Lusaka, 59,704 (61.9%) from Copperbelt, and 12,654 (13.3%) 

from Southern Province.  For analysis on the individual level, each couple was split to 

represent the man and woman in the couple for a total of 192,048 individuals.  Couples 

were excluded from the analysis if one or both partners had indeterminate results.  

Variables 

The outcome variable considered in the individual analysis is reported previous 

testing for HIV (0 = not previously tested, 1 = previously tested).  Predictors of previous 

testing considered in the individual analysis were year the individual was seen for CVCT 
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(coded as dummy variables for 2008, 2009, 2010, 2011, or 2012), the individual’s HIV 

results (0 = HIV-negative, 1 = HIV-positive), their partner’s HIV results (0 = HIV-

negative, 1 = HIV-positive), gender (0 = woman, 1 = man), age (coded as dummy 

variables for under 24, 25-34, 35-44, and 45 and older), pregnancy for women or partner 

pregnancy for men (0 = not pregnant, 1 = pregnant), region (coded as dummy variable for 

Lusaka, Copperbelt and Southern Province) and city (coded as dummy variables for 

Lusaka, Kitwe, Chingola, Ndola, Luanshya, and Southern Province).   

In the couple analysis, the outcome variable is having previously received CVCT 

as a couple (0 = no previous CVCT, 1 = previous CVCT).  Predictors of previous testing 

considered in the couple analysis were year the couple was seen for CVCT, shared HIV 

status of couple (coded as dummy variables for concordant positive, discordant where the 

man is positive, discordant where the woman is positive, and concordant negative), if the 

woman is pregnant, region, city, and cohabitation (0 = not cohabitating or cohabitating 

less than 3 months, 1 = cohabitating for 3 months or longer).  Exposure variables also 

considered in the individual analysis were coded the same way in the couple analysis.   

Data analysis 

Univariate, bivariate and multivariate analyses were carried out using SAS 

software (version 9.3; SAS Institute, North Carolina, USA).  Descriptive data is reported 

as number counts, percentages, and means.  Univariate and bivariate analysis on 

categorical variables was carried out using PROC FREQ and on continuous variables 

using PROC UNIVARIATE.  Log-binomial regression and logistic regression was 

carried out using PROC GENMOD to calculate prevalence ratios (PR) and odds ratios 

(OR) of association and 95% confidence intervals (CI) between predictors and the 
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outcome of prior testing (0 = not tested, 1 = previously tested).  Prevalence ratios 

calculated in addition to odds ratios due to the high prevalence of having previously been 

tested individually (57%) and having previously received CVCT as a couple (13%).  For 

non-rare outcomes (greater than 10%), the odds ratio fails to accurately approximate risk 

or prevalence ratios (50, 51).  Adjusted prevalence ratios (aPR) and adjusted odds ratios 

(aOR) are reported from multivariate models.  

 

Results 

Characteristics of couples by region 

From 2008 to 2012, 96,024 heterosexual Zambian couples received ZEHRP 

administered CVCT services, with 24.8% of couples seen in Lusaka, 61.9% in 

Copperbelt, and 13.3% in Southern Province.  The number of couples seeking CVCT 

varied over time, in keeping with available funding for promotions and weekend services. 

In Copperbelt, 372 couples were tested in 2009, increasing to 42,148 couples in 2012. 

The number of couples seen per year ranged from 3,027 to 5,680 in Lusaka and 1,070 to 

5,027 in Southern Province.  The mean age was 35 years old for men and 29 years old for 

women in all three regions (Table 1).  Lusaka had the highest proportion of concordant 

positive couples (25.9%), while the highest proportion of concordant negative couples 

was in Copperbelt (77.5%) and discordant couples was in Lusaka (20.2%) (Table 1).  All 

regions have a greater proportion of discordant couples where the woman was HIV-

positive compared to the proportion of couples where the man was HIV-positive.  Lusaka 

also had the highest proportion of couples with women that were currently pregnant 

(30.9%) (Table 1).  Southern Province had the highest frequency of couples where both 
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partners have previously been tested for HIV (45.5%), while Lusaka had the highest 

frequency of couples where both partners had never been tested before (29.2%) (Table 

1).  Couples where only the women partner had been previously tested were far more 

frequent than couples where only the man had previously been tested.  The disparity was 

greatest in Lusaka where only the woman partner had been tested in 32.7% of couples 

and only the man had been tested in 6.7% of couples (Table 1). Southern Province also 

had the highest proportion of couples that have previously received CVCT services 

(22.7%) (Table 1).  An overwhelming majority of couples in all three regions have been 

cohabitating for longer than 3 months: 94.7% of couples in Lusaka, 98.8% of couples in 

Southern Province, and 93.6% of couples in Southern Province (Table 1). 

Individual analysis 

Overall, the prevalence of individual previous testing was 57%, with 46.8% of 

men and 66.8% of women reporting prior testing.  The proportion of individuals 

reporting previous testing increased steadily from 2008 to 2012 for both men (24.2% in 

2008 and 50.6% in 2012) and women (53.7% in 2008 and 69.0% in 2012) (Table 2).  In 

an unadjusted bivariate model with year of CVCT as a predictor of previous HIV testing, 

the odds ratio for previous HIV testing increased for each subsequent year compared to 

2008 (OR = 1.47, 95% CI: 1.39, 1.55 in 2009; OR = 2.38, 95% CI: 2.29, 2.48 in 2012) 

(Table 3).  The prevalence ratio for previous individual HIV testing also increased for 

each year compared to 2008 (PR = 1.24, 95% CI: 1.21, 1.28 in 2009; PR = 1.56, 95% CI: 

1.52, 1.59 in 2012) (Table 3).   

Examining individual prior testing by couple HIV status, concordant negative 

couples had the highest proportion of men reporting previous testing (49.2%), while 
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discordant couples where the man was the HIV positive partner had the highest 

proportion of women reporting prior HIV testing (70.1%) (Table 2).  Concordant positive 

couples had the lowest proportion of men and women reporting prior testing (38.1% for 

men and 59.4% for women) (Table 2).  Individual HIV status and partner’s HIV status 

were each analyzed as in a bivariate model with reported prior testing.  Unadjusted odds 

and prevalence ratios for HIV status and partner’s HIV status were also significant (HIV 

status: PR = 1.17, 95% CI: 1.16, 1.18; OR = 1.41, 95% CI: 1.38, 1.44; partner’s HIV 

status: PR = 1.16, 95% CI: 1.15, 1.17; OR = 1.38, 95% CI: 1.35, 1.41) (Table 3).  

The disparity in the proportion of men and women reporting prior HIV testing 

produced a significant effect in bivariate analysis.  The odds of previous HIV testing 

were 2.29 times greater (95% CI: 2.24, 2.33) and the prevalence of previous testing was 

1.43 times greater (95% CI: 1.42, 1.44) in women as compared to men (Table 3).  

Among pregnant women, 75.2% reported prior HIV testing (Table 2).  Pregnant women 

and men with a pregnant partner have 1.32 times greater odds (95% CI: 1.29, 1.35) and 

1.12 times greater prevalence (95% CI: 1.11, 1.13) of prior testing in bivariate analysis 

(Table 3).  Among individuals who were not cohabitating or were cohabitating less than 

3 months, a higher proportion of men reported prior testing compared to the overall 

population (51.2% versus 46.8%) and a lower proportion of women reported prior testing 

compared to the overall population (54.1% versus 66.8%) (Table 2).   

Men and women in the 25 to 34 age category reported the most prior testing 

(49.6% of men and 74.5% of women) (Table 2).  The proportion of men reporting prior 

testing was lowest in the under 24 age group (43.1%), while the proportion of women 

reporting prior HIV testing was lowest in the 45 and older age group (44.9%) (Table 2).  
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In the bivariate analysis of all individuals, those 45 and older were significantly less 

likely to have been previously tested compared to those under 24 years of age (PR = 0.76, 

95% CI: 0.74, 0.78; OR = 0.56, 95% CI: 0.54, 0.58) (Table 3).  In bivarite analysis, ages 

25 to 34 were slightly more associated with previous testing compared to the under 24 

age group (PR = 1.04, 95% CI: 1.03, 1.05; OR = 1.10, 95% CI: 1.08, 1.13), while ages 35 

to 44 were slightly less associated with previous testing (PR = 0.92, 95% CI: 0.91, 0.93; 

OR = 0.82, 95% CI: 0.80, 0.84) (Table 3).  

Comparing region and cities, the highest proportion of men and women reporting 

prior testing was highest in the city of Chingola in the Copperbelt region (61.9% of men 

and 76.9% of women) (Table 2).  Report of prior testing was lowest for men in Lusaka 

(38.1%) and for women in the city of Kitwe in the Copperbelt (63.9%) and Lusaka (64.1) 

(Table 2).  Copperbelt and Southern Province have higher prevalence and odds of 

previous HIV testing as compared to Lusaka.  The city of Chingola in the Copperbelt had 

the highest prevalence and odds of previous HIV testing as compared to Lusaka (PR = 

1.36, 95% CI: 1.34, 1.38; OR = 2.17, 95% CI: 2.10, 2.25) (Table 3).  

In a multivariate model that adjusted for year, HIV status, partner’s HIV status, 

gender, currently pregnant/partner pregnant, age, and region/city, the strongest 

associations with previous HIV testing among individuals were receiving CVCT in 2012 

as compared to 2008 (aPR = 1.45, 95% CI: 1.41, 1.49; aOR = 2.28, 95% CI: 2.17, 2.40) 

and female gender (aPR = 1.44, 95% CI: 1.43, 1.46; aOR = 2.48, 95% CI: 2.43, 2.53) 

(Table 3).  The association between previous testing and HIV status was weakened in the 

multivariate model (aPR = 1.13, 95% CI: 1.12, 1.15; aOR = 1.33, 95% CI: 1.29, 1.37), as 

well as the association with partner’s HIV status (aPR = 1.08, 95% CI: 1.07, 1.09; aOR = 
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1.23, 95% CI: 1.21, 1.26) (Table 3).  Being in the 25-34 or 35-44 age group was 

associated with significantly increased prevalence and odds of previous testing as 

compared to the under 24 age group in the multivariate model, while the 45 and older age 

group was associated with significantly decreased prevalence and odds of previous 

testing (Table 3).  For region and city, Chingola still had the strongest association with 

previous testing as compared to Lusaka, though the association was weakened in the 

multivariate model (aPR = 1.15, 95% CI: 1.13, 1.16; aOR = 1.61, 95% CI: 1.54, 1.67) 

(Table 3). All other regions and cities had a null or near null association with previous 

testing as compared to Lusaka in the multivariate model.  

Couple Analysis 

 Overall, the prevalence of previous joint testing in couples was 13.0% (Table 2). 

In couples, previously receiving CVCT as a couple was significantly associated in 

bivariate analysis with each subsequent year of CVCT, concordant negative HIV status, 

cohabitating longer than 3 months, and living in Chingola or Southern Province (Table 

4).  The proportion of couples reporting prior CVCT steadily increased by year from 

5.0% in 2008 to 14.8% in 2012 (Table 2).  Prevalence of previous CVCT increased from 

1.39 times greater in 2009 compared to 2008 to 2.95 times greater in 2012 compared to 

2008 (Table 4).  Concordant negative couples reported the highest proportion of prior 

joint testing (14.3%), while discordant couples with an HIV-positive female partner 

reported the lowest proportion of prior join testing (9.0%) (Table 2).  Compared to 

concordant positive couples in bivariate analysis, concordant negative couples have a 

1.56 times greater odds (95% CI: 1.47, 1.65) and 1.48 times greater prevalence (95% CI: 

1.40, 1.56) of prior joint testing (Table 4).  Discordant couples where the male partner 



21 

!

was HIV-positive were slightly more associated with previous joint testing while 

discordant couples where the female partner was HIV-positive were slightly less 

associated with previous joint testing.  Only 0.2% of couples that were not cohabitating 

or have been cohabitating less than 3 months reported prior joint testing (Table 2).  

Couples cohabitating longer than 3 months have 2.80 times greater odds (95% CI: 2.36, 

3.32) and 2.56 times greater prevalence (95% CI: 2.18, 3.01) of prior joint testing (Table 

4). 

Increasing age for men and women was associated with increased odds and 

prevalence of prior joint testing.  For men, a ten year increase in age results in a 1.11 

times greater odds (95% CI: 1.09, 1.13) and 1.09 (95% CI: 1.08, 1.11) times greater 

prevalence of prior couples testing; for women, a ten year increase in age results in a 1.12 

times greater odds (95% CI: 1.10, 1.14) and 1.08 times greater prevalence (95% CI: 1.08, 

1.12) of prior couples testing (Table 4).  The association between current pregnancy and 

prior joint testing was null in bivariate analysis.  By region, the proportion of couples 

reporting prior joint testing was highest in Southern Province (22.7%) and Chingola 

(17.6%) and lowest in Lusaka (8.2%).  In bivariate analysis, all cities and regions were 

associated with increased prior joint testing in comparison to Lusaka.  In Southern 

Province, the prevalence of previous CVCT was 2.79 times greater and the odds of 

previous CVCT were 3.31 times greater as compared to Lusaka (Table 4).  Within 

Copperbelt, Chingola had the highest prevalence and odds of previous CVCT as 

compared to Lusaka (PR = 2.16, 95% CI: 2.03, 2.29; OR = 2.41, 95% CI: 2.25, 2.58) 

(Table 4).   

 The multivariate analysis of predictors of prior couples testing was adjusted for 
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year, couple HIV status, pregnancy, cohabitation, male age, female age, and region/city. 

The strongest associations with prior couples testing were observed for year 2011 in 

comparison to 2008 (aPR = 2.15, 95% CI: 1.88, 2.46; aOR = 2.36, 95% CI: 2.04, 2.73), 

year 2012 in comparison to 2008 (aPR = 2.51, 95% CI: 2.20, 2.87; aOR = 2.74, 95% CI: 

2.37, 3.16), cohabitating 3 months or longer (aPR = 2.64, 95% CI: 2.25, 3.10; aOR = 

2.99, 95% CI: 2.52, 3.56), and Southern Province in comparison to Lusaka (aPR = 2.38, 

95% CI: 2.25, 2.52; aOR = 2.80, 95% CI: 2.62, 3.01) (Table 4).  Couples who came in 

for CVCT in 2011 and 2012 were 2.16 times and 2.45 times more likely to report 

previous CVCT, respectively (Table 4).  Adjusted for all other factors, concordant 

negative couples have increased odds and prevalence of prior joint testing compared to 

concordant positive couples (aPR = 1.29, 95% CI: 1.22, 1.36; aOR = 1.36, 95% CI: 1.28, 

1.45) (Table 4).  Discordant couples where the female partner was HIV-positive have 

slightly decreased odds of prior testing compared to concordant positive couples.  The 

effect of ten-year increases in continuous age for men and women was near null in the 

adjusted model.  Besides Chingola (aPR = 2.41, 95% CI: 2.28, 2.55; aOR = 2.82, 95% 

CI: 2.63, 3.02), all other cities have null or near null results in comparison to Lusaka 

(Table 4). 

 

Discussion 

CVCT is an effective HIV intervention for couples that combines personalized 

counseling on HIV transmission and prevention with same-day HIV testing and status 

disclosure (9, 10, 11, 14, 17, 19-21, 26, 29).  Knowledge of one’s own and one’s 

partner’s HIV status have been shown to reduce transmission of HIV and increases 
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protective behaviors (12, 30, 41, 42, 48).  This analysis examined predictors of previous 

HIV testing on the individual level and predictors of previous CVCT on the couple level 

in the regions of Copperbelt, the capital city `Lusaka and Southern Province. The 

prevalence of individual previous HIV testing in this cohort increased steadily over time 

and at 57% was higher overall than that observed in other studies (40-47).  On the 

individual level, other significant associations with previous testing were observed for 

city, HIV status, partner’s HIV status, gender, pregnancy or partner pregnancy, and age.  

Previous testing was more common in rural Southern Province than in the capital city of 

Lusaka, or the industrial cities in the Copperbelt, contrary to what has been observed in 

previous studies of predictors of individual VCT (43, 45).  It is possible this difference 

could be explained by behavioral differences between those who seek CVCT as a couple 

and the general population or those who seek individual VCT.  The city of Chingola in 

the Copperbelt had the highest rate of previous individual HIV testing, with 1.4 times 

greater prevalence and 2.2 times greater odds of previous testing in comparison to 

Lusaka.  

As in previous surveys, the urban area of Lusaka had the greatest prevalence of 

HIV infection (4), confirming that urban areas are at high risk for HIV infection.  Lusaka 

had over twice the prevalence of concordant positive couples than Copperbelt or 

Southern Province (25.9% versus 12.3% and 11.0% respectively), though Lusaka and 

Southern Province had a similar proportion of discordant couples. The proportion of 

discordant couples in Lusaka was similar to that used in epidemiologic modeling by 

Dunkle et al. (19% vs 17%) (10).  Being HIV-negative was a significant but fairly weak 

predictor of previous testing in unadjusted and adjusted models.  The partner’s status as 
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HIV-negative was a weak predictor of previous testing in unadjusted models and nearly 

null as a predictor once adjusted for other possible predictors. 

In the individual analysis, being a woman was one of the strongest predictors of 

previous testing in unadjusted and adjusted analysis.  Compared to men, previous testing 

was 1.4 times more prevalent among women and the odds of previous tested were 2.5 

times greater among women adjusting for HIV status, partner’s HIV status, pregnancy, 

year of CVCT, age, and region.  Overall, 66.8% of women reported prior HIV testing 

compared to 46.8% of men.  These findings agree with other studies that found higher 

rates of HIV testing and knowledge of HIV status in women (41, 43-47).  Additionally, 

75.2% of currently pregnant women reported prior HIV testing, suggesting that higher 

rates of testing may be due in part to antenatal care (43, 44).   

Significant differences in previous testing were evident between age groups.  The 

25 to 34 age group was the most likely to report previous testing, which supports the 

findings of other studies (45).  The age group least associated with previous testing, 

particularly in women, was the 45 and older group.  In the unadjusted analysis, those 45 

and older were nearly half as likely as those under 24 to have been previously tested.  The 

prevalence and odds of previous testing also increased significantly over time by year, 

adjusted for other factors.  Previous HIV testing was 1.5 times more prevalent and the 

odds of previous testing were 2.4 times greater in 2012 as compared to 2008.  

In the analysis of previous joint testing indicators among couples, significant 

associations were observed for year, city, couple HIV status, and cohabitating longer than 

3 months.  The percentage of couples reporting prior joint testing nearly tripled from 

5.0% in 2008 to 14.8% in 2012.  Among non-cohabitating couples, the proportion of 
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couples reporting prior joint testing was only 0.2% compared to 13.0% overall, indicating 

a greater need for joint testing targeted to casual or non-cohabitating couples.  For those 

living in the rural Southern Province, previous CVCT was 2.4 times more prevalent and 

2.8 times more likely than for those living in Lusaka, adjusted for other factors.  Chingola 

in the Copperbelt also showed had a higher proportion of couples who had been 

previously tested together, even when adjusted for other factors.  For couple HIV status, 

discordant couples where the woman was HIV-positive were least likely to have had 

previous CVCT.  Concordant negative couples had the greatest prevalence and odds of 

prior joint testing in unadjusted and adjusted analyses.  The woman partner being 

pregnant had nearly no effect in unadjusted or adjusted analysis.  

Strengths of this analysis include the large size and regional diversity of the 

available couple cohort.  This study is unique in that it is able to look at indicators of 

previous individual HIV testing as well as previous CVCT as a couple in a cohort of 

almost 100,000 couples.  The regional diversity of the cohort also allows for a more 

complete picture of predictors of individuals and couples across the country to be drawn.  

Analyzing a cohort of couples also allows for predictors of HIV testing for men and 

women to be analyzed at the same time.  Several past studies have been limited to 

looking at predictors previous HIV testing or knowledge of HIV status for only men or 

women (41, 44, 46).  Analysis of this cohort also allows for increased understanding 

about predictors of previous HIV testing among individuals who consider themselves to 

be members of a couple.  Given the risk of HIV infection associated with heterosexual 

sex between cohabitating and monogamous couples, understanding predictors of HIV 

testing in this population is of particular importance. 
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One of the main limitations of this analysis is the lack of detailed demographic 

measures available for analysis.  Other studies of predictors of previous HIV testing 

found significant associations between previous testing and level of education, wealth, 

employment status, number of lifetime or current sexual partners, and condom usage (41, 

43, 45, 47), variables that were not collected for this cohort.  A possible source of bias for 

this study is that couples have self-selected to be in the analyzed cohort by seeking 

CVCT services.  Predictors of previous testing may be different for individuals and 

couples that do not seek CVCT services as compared to this cohort of couples that did 

seek CVCT services.  Additionally, previous HIV testing is a self-reported outcome and 

could be subject to misclassification bias.  HIV-positive individuals may be using CVCT 

as an opportunity to reveal their status to their partner so they do not report previous 

testing and knowledge of HIV status in front of their partner.  

The results of this analysis indicate that among Zambian CVCT clients, most men 

and women report having been previously tested for HIV alone. To increase the 

prevention impact and efficiency of HIV testing, when possible couples should be jointly 

tested and counseled.  These services must be promoted among men, the 45 and older age 

group, the 24 and younger age group, and couples cohabitating less than 3 months. 

CVCT services in Lusaka and the Copperbelt cities of Ndola, Kitwe, and Luanshya 

should learn from comparisons of their services with those in Southern province and 

Chingola.  In order to better understand predictors of previous testing, additional surveys 

could be administered to determine the effect of covariates such as education level, 

wealth, employment status, relationship status, number of sexual partners, and condom 

use.  
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TABLES 

Table 1. Characteristics of Zambian couple cohort by region. Values are numbers (n) and 

percentages (%) unless otherwise indicated. 

Lusaka Copperbelt 
Southern 
Province 

 

n % n % n % 
Total Couples 23,666 24.8 59,704 61.9 12,654 13.3 
Year    
     2008 5,519 23.3 --- --- --- --- 
     2009 4,312  18.2 372  0.6 1,070  8.5 
     2010 3,027  12.8 1,309  2.2 3,374  26.7 
     2011 5,128  21.7 15,245  25.8 3,183  25.2 
     2012 5,680 24.0 42,148  71.4 5,027  39.7 
HIV serostatusa    
     Concordant positive 6,110  25.9 7,264  12.3 1,387  11.0 
     Discordant       
          Man positive 1,848  7.8 2,627 4.5 1,056  8.4 
          Woman positive 2,624 11.1 3,389 5.8 1,488 11.8 
     Concordant negative 13,052  55.2 45,648  77.5 8,718  68.9 
Previous HIV testingb    
     Both tested 7,366  31.4 24,507  41.8 5,757 45.5 
     Man only tested 1,575  6.7 4,148 7.1 1,031 8.2 
     Woman only tested 7,684  32.7 15,430  26.3 2,601 20.6 
     Neither tested 6,867  29.2 14,608  24.9 3,258  25.8 
Previous CVCTc 1,903  8.2 7,495  12.8 2,873  22.7 
Woman pregnantd 7,137  30.9 14,272  24.3 1,870  14.8 
Cohabitating !3 monthse 21,608 94.7 57,975 98.8 11,788 93.6 

Mean (SD) age (years)f    
     Men 34.7 (9.6) 35.3 (12.3) 34.5 (12.0) 
     Women 28.8 (8.5) 28.9 (10.7) 28.7 (10.5) 

a. 32 Lusaka couples, 146 Copperbelt couples, 5 Southern Province couples missing. 
b. 174 Lusaka couples, 381 Copperbelt couples, 7 Southern Province couples missing. 
c. 322 Lusaka couples, 391 Copperbelt couples, 7 Southern Province couples missing. 
d. 582 Lusaka couples, 376 Copperbelt couples, 2 Southern Province couples missing. 
e. 837 Lusaka couples, 391 Copperbelt couples, 64 Southern Province couples missing. 
f. Lusaka: 149 men, 151 women missing; Copperbelt: 377 men, 398 women missing; Southern 

Province: 7 men, 10 women missing. 
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Table 2. Percentage of men and women in the Zambian cohort reporting prior HIV 

testing and percentage of couples in the Zambian cohort reporting prior joint testing.  

 % Men 
reporting prior 

testinga 

% Women 
reporting prior 

testinga 

% Couples 
reporting prior 

joint testinga 
Overall 46.8 66.8 13.0 
Year    
     2008 24.2 52.7 5.0 
     2009 34.2 61.4 7.0 
     2010 38.4 60.3 9.7 
     2011 49.3 68.4 13.0 
     2012 50.6 69.0 14.8 
Couple HIV statusb    
     M+F+ 38.1 59.4 9.7 
     M+F- 45.0 70.1 10.4 
     M-F+ 43.1 59.5 9.0 
     M-F- 49.2 68.9 14.3 
Pregnantc --- 75.2 13.2 
Cohabitating <3 monthsd 51.2 54.1 0.2 
Agee    
     "24 43.1 65.0 --- 
     25-34 49.6 74.5 --- 
     35-44 46.6 66.6 --- 
     45+ 44.2 44.9 --- 
Region    
     Copperbelt 48.8 68.1 12.8 
          Chingola 61.9 76.9 17.6 
          Kitwe 44.9 63.9 12.3 
          Luanshya 44.6 72.9 12.6 
          Ndola 48.1 68.7 10.8 
     Lusaka 38.1 64.1 8.2 
     Southern Province 53.7 66.1 22.7 

a. Prior testing data missing for 551 men and 544 women; prior joint testing missing for 720 couples 
b. 734 men, 727 women, and 903 couples missing 
c. 947 women and 1,116 couples missing 
d. 1,321 men, 1315 women, and 1,484 couples missing 
a. 577 men and 599 women missing 
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Table 3. Unadjusted bivariate models and adjusted multivariate model of prevalence ratios (PR) and odds ratios (OR) with 95% 

confidence intervals (CI) for individual analysis of predictors of having previously been tested for HIV. 

 Unadjusted Bivariate Models Adjusted Multivariate Model 

 Prevalence 
Ratio 

PR  
95% CI 

Odds  
Ratio 

OR 
95% CI 

Prevalence 
Ratio 

PR 
95% CI 

Odds 
Ratio 

OR 
95% CI 

Year         

     2008 1.00 --- 1.00 --- 1.00 --- 1.00 --- 
     2009 1.24 1.21, 1.28 1.47 1.39, 1.55 1.21 1.18, 1.25 1.43 1.35, 1.51 

     2010 1.28 1.25, 1.32 1.56 1.48, 1.64 1.21 1.18, 1.25 1.43 1.35, 1.51 
     2011 1.53 1.49, 1.57 2.29 2.19, 2.39 1.44 1.40, 1.47 2.27 2.16, 2.39 

     2012 1.56 1.52, 1.59 2.38 2.29, 2.48 1.45 1.41, 1.49 2.28 2.17, 2.40 
HIV negative 1.17 1.16, 1.18 1.41 1.38, 1.44 1.13 1.12, 1.15 1.33 1.29, 1.37 

Partner HIV negative 1.16 1.15, 1.17 1.38 1.35, 1.41 1.02 1.01, 1.03 1.08 1.05, 1.11 
Female gender 1.43 1.42, 1.44 2.29 2.24, 2.33 1.44 1.43, 1.46 2.48 2.43, 2.53 

Pregnant/Partner 
Pregnant 

1.12 1.11, 1.13 1.32 1.29, 1.35 1.08 1.07, 1.09 1.23 1.21, 1.26 

Age         
     !24 1.00 --- 1.00 --- 1.00 --- 1.00 --- 

     25-34 1.04 1.03, 1.05 1.10 1.08, 1.13 1.19 1.18, 1.20 1.56 1.52, 1.60 
     35-44 0.92 0.91, 0.93 0.82 0.80, 0.84 1.12 1.11, 1.14 1.33 1.29, 1.37 

     45+ 0.76 0.74, 0.78 0.56 0.54, 0.58 0.88 0.87, 0.90 0.87 0.84, 0.90 
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Region/City         
     Copperbelt 1.14 1.13, 1.16 1.35 1.32, 1.38 --- --- --- --- 

          Chingola 1.36 1.34, 1.38 2.17 2.10, 2.25 1.15 1.13, 1.16 1.61 1.54, 1.67 
          Kitwe 1.07 1.05, 1.08 1.15 1.12, 1.17 0.94 0.93, 0.96 0.83 0.80, 0.86 

          Luanshya 1.15 1.12, 1.18 1.37 1.29, 1.44 1.05 1.02, 1.07 1.03 0.97, 1.10 
          Ndola 1.14 1.13, 1.16 1.35 1.31, 1.38 1.00 0.99, 1.01 0.99 0.96, 1.02 

     Lusaka 1.00 --- 1.00 --- 1.00 --- 1.00 --- 
     Southern Province 1.17 1.16, 1.19 1.43 1.39, 1.48 1.07 1.05, 1.08 1.28 1.23, 1.32 
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Table 4. Unadjusted bivariate models and adjusted multivariate models of prevalence ratios (PR) and odds ratios (OR) with 95% 

confidence intervals (CI) for couple analysis of predictors of the dichotomous outcome of having previously been tested together as a 

couple for HIV. 

 Unadjusted Bivariate Models Adjusted Multivariate Model 

 Prevalence 
Ratio 

PR 
95% CI 

Odds 
Ratio 

OR 
95% CI 

Prevalence 
Ratio 

PR 
95% CI 

Odds 
Ratio 

OR 
95% CI 

Year         

     2008 1.00 --- 1.00 --- 1.00 --- 1.00 --- 
     2009 1.39 1.20, 1.62 1.42 1.21, 1.66 1.14 0.98, 1.33 1.14 0.97, 1.35 

     2010 1.93 1.69, 2.21 2.03 1.76, 2.34 1.27 1.09, 1.47 1.26 1.08, 1.48 
     2011 2.58 2.29, 2.91 2.82 2.48, 3.20 2.15 1.88, 2.46 2.36 2.04, 2.73 

     2012 2.95 2.62, 3.31 3.29 2.90, 3.72 2.51 2.20, 2.87 2.74 2.37, 3.16 
Couple HIV status         

     M+F+ 1.00 --- 1.00 --- 1.00 --- 1.00 --- 
     M+F- 1.08 0.98, 1.18 1.08 0.98, 1.20 0.99 0.90, 1.08 1.00 0.90, 1.11 

     M-F+ 0.93 0.85, 1.01 0.92 0.84, 1.02 0.85 0.78, 0.93 0.84 0.76, 0.93 
     M-F- 1.48 1.40, 1.56 1.56 1.47, 1.65 1.29 1.22, 1.36 1.36 1.28, 1.45 

Woman pregnant 1.02 0.98, 1.06 1.02 0.98, 1.07 1.11 1.07, 1.16 1.14 1.09, 1.19 
Cohabitating "3 months 2.56 2.18, 3.01 2.80 2.36, 3.32 2.64 2.25, 3.10 2.99 2.52, 3.56 

Age (10 year increase)         
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     Man 1.09 1.08, 1.11 1.11 1.09, 1.13 1.07 1.04, 1.10 1.09 1.05, 1.13 
     Woman 1.10 1.08, 1.12 1.12 1.10, 1.14 1.05 1.01, 1.09 1.06 1.02, 1.11 

Region/City         
     Copperbelt 1.57 1.49, 1.64 1.65 1.56, 1.74 --- --- --- --- 

          Chingola 2.16 2.03, 2.29 2.41 2.25, 2.58 1.34 1.25, 1.43 1.42 1.31, 1.54 
          Kitwe 1.51 1.43, 1.59 1.57 1.49, 1.67 0.97 0.91, 1.03 0.96 0.89, 1.02 

          Luanshya 1.54 1.39, 1.72 1.62 1.44, 1.83 0.89 0.80, 1.00 0.88 0.78, 1.00 
          Ndola 1.32 1.24, 1.40 1.36 1.27, 1.45 0.89 0.84, 0.95 0.87 0.81, 0.94 

     Lusaka 1.00 --- 1.00 --- 1.00 --- 1.00 --- 
     Southern Province 2.79 2.64, 2.94 3.31 3.11, 3.53 2.38 2.25, 2.52 2.80 2.62, 3.01 
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CHAPTER III 

SUMMARY, PUBLIC HEALTH IMPLICATIONS, AND FUTURE DIRECTIONS 

In this analysis, predictors of previous individual HIV testing and previous 

Couples’ Voluntary Counseling and Testing are examined for a cohort of 96,024 

Zambian couples seen in ZEHRP-sponsored CVCT clinics in Lusaka, Copperbelt, and 

Southern Province from 2008 to 2012.  Past studies looking at HIV testing predictors 

have often been limited to only men or women and no previous studies have looked at 

predictors for individual testing in couples or predictors of previous CVCT.  On the 

individual level, significant associations with previous HIV testing are observed for 

individuals that were living in Southern Province or the Copperbelt city of Chingola, 

HIV-negative, have an HIV-negative partner, female, and age 25 to 34.  On the couple 

level, the strongest associations with previous CVCT were observed for couples living in 

Southern Province or the Copperbelt city of Chingola, concordant negative couples, and 

cohabitating for 3 months or longer. Previous individual testing and previous CVCT also 

significantly increased over time from 2008 to 2012.  

Given the risk of HIV infection associated with heterosexual sex between 

cohabitating and monogamous couples, understanding predictors of HIV testing in this 

population is of particular importance.  Increasing the proportion of people who know 

their HIV status is an essential component of improving access to HIV treatment and 

prevention.  Findings from this analysis indicate that populations in need of greater 

access to HIV testing and CVCT services were men, those aged 45 and older, those aged 

24 and younger, couples cohabitating less than three months, and couples in Lusaka and 

the Copperbelt cities of Ndola, Kitwe, and Luanshya.  Using this information, CVCT 
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services in Zambia can be better promoted to target the populations with the lowest rates 

of previous testing.  This would improve the quality of service couples receive and 

reduce the rate of new HIV infections in underserved populations. 

The Zambian couples analyzed in this study present a unique opportunity to 

examine predictors of previous HIV testing in a large and regionally diverse cohort.  

Further analysis on this dataset that is stratified by gender, region, or HIV status could 

better define specific populations in need of HIV testing and CVCT.  Analysis of follow-

up data on concordant negative and discordant couples who returned to the clinic for 

repeat testing and counseling could provide additional insight.  A limitation of this 

analysis is the small number of variables collected on couples when they seek CVCT 

services.  Based on the findings of other studies, education level, wealth, employment 

status, relationship status, number of sexual partners, and condom use could also be 

significant predictors of previous testing in this cohort.  Collecting this information 

through surveys to couples as they wait for services could provide further insight into 

determinants of HIV testing.  A survey of predictors of previous HIV testing 

administered to the general Zambian population would also avoid the possible bias of 

only analyzing data for couples that seek CVCT services.   

 

 

 

 


