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Abstract
Objectives and Goal—This study assessed the acceptability after the use of vaginal lubricants as
surrogates for microbicides among women in Zambia and the role of cultural factors as facilitators
or impediments to their potential use for HIV risk reduction within the Zambian context.

Study Design—HIV seronegative women (N = 301) recruited from the University Teaching
Hospital HIV Voluntary Counseling and Testing Center were randomized into group, individual, or
enhanced usual care arms. Participants attended pre- and post-HIV test counseling, followed by a 3-
session, 2-hour once-a-month intervention introducing them to vaginal lubricants (2 types of gels,
suppositories) in addition to male and female condoms. Supplies were offered at months 4 and 5;
assessments were at baseline, 6, and 12 months.

Results—At baseline, the majority of women reported minimal previous exposure to vaginal
products and low levels of condom use. Participants’ use of products was influenced by product
characteristics and perceived partner acceptability; the majority of participants preferred drier
products and suppository delivery systems. The basis for decisions regarding vaginal product
acceptability changed over time and followed product exposure, and was greatly influenced by
perceptions of partner acceptability.

Conclusion—Results illustrate the influence of male partners on Zambian seronegative women’s
preferences for microbicidal products, and the change in preferred characteristics over time.

Stabilizing rates of new infections suggest that HIV prevention may be most achievable through
a combination of behavioral and biomedical interventions1 that integrate antiretroviral therapy
(ART) and prevention, reducing viral load and decreasing the potential for transmission.2,3
However, women will continue to be at greater risk of infection due to early sexual debut,
partner violence, migration, biologic vulnerability, and lack of preventative measures such as
vaginal microbicides.4

Despite voluntary counseling and testing (VCT) programs, most HIV-positive women will be
infected by their primary male partners and the majority of HIV infection in sub-Saharan Africa
occurs in marital and cohabiting relationships.5,6 VCT has proven successful in reducing
transmission among serodiscordant couples7,8; however, a seropositive diagnosis and
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counseling may increase condom use only temporarily,9,10 and many couples do not
adequately protect the uninfected partner.11

Effective risk reduction interventions require a complex set of changes in a variety of behaviors.
These changes include assessing and accepting sexual barrier products (i.e., male and female
condoms, vaginal chemical contraceptives), adhering to their use, and both sexual partners
making significant changes in their sexual practices. Our previous research in both the United
States and Zambia found multisession group and individual sexual behavior interventions to
increase acceptability and use of sexual barrier products including vaginal lubricants as
surrogates for microbicides, among HIV seropositive women12 and men.13

Globally, the total number of persons living with HIV was estimated to be 38.6 million in late
2005, of whom over 24.5 million reside in sub-Saharan Africa.14 Zambia, a sub-Saharan
country of 10.2 million persons, had prevalence rates of 17% among adults and as high as 30%
among women in antenatal clinics in Lusaka,15 the capital city (1.1 million estimated infections
nationwide).14

Prevention programs in Zambia rely heavily on male condom promotion. Although male
condoms have high efficacy (93%–95%)16 in reducing transmission of HIV and other STDs,
their impact on disease prevention has been minimal, due in large part to low acceptability and
to culture-specific sexual preferences (e.g., rough sex or dry sex), lack of knowledge,17 and
inconsistent use.11

Men are the primary sexual decision makers7 and are in a position of dominance. Women are
expected to ask their male partners for money to feed themselves and their children, for money
or gifts in exchange for sex, and for permission to work and keep the money they earn.15
Women are often limited in their ability to negotiate use of male and female condoms,18,19
and rates of female condom use are low among HIV+ women.20

Limited condom use emphasizes the need for vaginal chemical barriers such as
microbicides1 that offer alternative methods of protection from disease transmission for
women. Small-scale and hypothetical acceptability studies have been conducted to assess
preferences regarding specific characteristics of microbicidal barrier products.11,21–25

This study examines the acceptability of sexual barrier products and lubricants as surrogates
for microbicides among seronegative women in Lusaka, Zambia, and the effects of a culturally
tailored sexual risk reduction intervention designed to enhance the acceptability of sexual
barrier products and lubricants. Finally, we explore the impact of cultural preferences and
practices on acceptability and use of sexual barrier products.

MATERIALS AND METHODS
Study Design

The NOW Project was a randomized study that recruited 549 HIV seropositive (n = 248) and
high-risk seronegative (n = 301) Zambian women 18 years of age or older between January
2001 and May 2004. Details regarding study outcomes with the seropositive women in the
study have been provided in previous literature.26 The following analyses were conducted
using data only from the high-risk seronegative participants (n = 301).

Participant Intervention and Examination Protocol
Before participant recruitment, Institutional Review Board and Ethics Committee approvals
were obtained in accordance with the provisions of the US Department of Health and Human
Services regarding the conduct of research. Study candidates were recruited from local
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hospitals, community health centers, and nongovernmental organizations. All women had been
self-referred for HIV testing because of self-identified risk within the previous 2 weeks.

All participants were screened for eligibility, provided informed consent before enrollment,
and completed a baseline assessment. Participants were recruited by serostatus (participants
1–248 positive, participants 249–301 negative); seropositive participants were recruited,
randomized, and participated initially, followed by seronegative participants. Participants were
randomized by cohort (n = 30 per cohort) to 1 of 3 conditions, group or individual intervention
or enhanced usual care, using numbers generated randomly that had previously been allocated
to condition assignment (group, individual, usual care). Assessors were blind to condition
assignment. All participants completed 3 monthly sessions (Fig. 1). The primary reason for
ineligibility was no current sexual partner or no sexual activity within the last month.

Recruiters, assessors, and interventionists were multilingual and translated into participant
dialect/language (e.g., Bemba, Nyanja) any information that required clarification.
Assessments were, at the request of participants, primarily conducted in English. Interventions
were conducted using a combination of Bemba, Nyanja, and English, because of the mixture
of audience language (73 local and 3 primary regional languages in Zambia). All participants
were followed over a 12-month period (baseline assessment, sessions 1, 2, 3, brief assessments
at months 4 and 5, and a 6- and 12-month postbaseline assessment). Participants were screened
for STDs and vaginal infections, notified of their STD results, and provided with appropriate
treatment before receiving study products. All participants received monetary compensation
for their travel expenses. Assessors were blind to condition, and participants were asked not
to reveal their study arm assignment.

Intervention Group Condition
The intervention group condition was developed and manualized from feedback from pilot
studies with multicultural women, and has been described in earlier literature.13 The group
condition emphasized participation and experimentation with sexual barrier products and
lubricants and provided an opportunity for practice, feedback, and reinforcement of sexual risk
reduction strategies. The group structured behavioral change intervention was limited to 10
participants. Each of the 3 monthly 2-hour sessions emphasized group cohesion and skill
building in a supportive environment using communication techniques, negotiation skills, and
experiential/interactive skill training to expand and reframe perceptions of sexual barrier
product use, and to increase self-efficacy and skill mastery. Material was presented using the
conceptual model of the theory of reasoned action and planned behavior.27 Facilitators were
multilingual female registered nurses, licensed practical nurses, and health care staff trained
in the administration of each condition.

The intervention and accompanying videos were developed in English and translated into
Zambian local languages (Nyanja and Bemba). The correct methods of sexual barrier and
lubricant use, commonly asked questions, and sexual negotiation scenarios were presented and
discussed. After each session, participants were provided with a 1-month supply of male and
female condoms (sessions 1–3; visits 4–5) and vaginal lubricants (sessions 2–3; visits 4–5).
Participants were strongly encouraged to use condoms with the vaginal lubricants during each
act of sexual intercourse.

Vaginal lubricants used were high-viscosity gels (Astroglide Silken Secret, tube twist top
applicator, single dose) and low-viscosity gels (KY Jelly, fillable tube applicator with multiple
dose gel) and suppositories (Lubrin single dose vaginal insert suppository). Each lubricant was
provided in 3 doses per session (9 doses in total per month).
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Intervention Individual Condition
The individual condition provided participants with time-matched information in a traditional
health education individual format with a health educator. Sessions included information on
HIV/STD transmission, hierarchical counseling, and skill training to facilitate product use,
videos, written materials on instructions for use, and supplies of male and female condoms and
vaginal lubricants.

Enhanced Usual Care Condition
The enhanced usual care condition was a time-matched health education format with a health
educator on health issues with instructional videos. Participants were provided with sexual
barrier product supplies.

In all conditions, after the 3 sessions, participants reported their use of sexual barrier products
and lubricants at months 4 and 5, at which time they received additional supplies.

Assessments
All measures were administered at baseline, 6- and 12-months postbaseline.

Demographic Questionnaire
This questionnaire included data collection on age, religion, nationality, ethnicity, educational
level, employment status, residential status, HIV serostatus [date of HIV infection (if known),
mode of infection with HIV], marital status/current partner status, living situation, number of
children, and serostatus.

Sexual Activities Questionnaire
This 55-item scale was adapted from the Sexual Risk Behavior Assessment Schedule.28
Responses indicated the frequency of heterosexual sexual intercourse (vaginal, oral, and anal)
with both primary partners (most frequent sexual relations) and nonprimary partners (any other
male partners). The questionnaire also assessed sexual barrier and lubricant use, HIV status of
the partner(s), known sexual practices of the partner, and alcohol or drug use before the
initiation of sexual activity.

Acceptability Measures
These 25-item scales were developed using feedback from participants during pilot testing in
the United States and Zambia and assessed most preferred product, perceived ease of use,
comfort, fun, sexual pleasure, control, communication, confidence, and secrecy. The scales
include rating and comparison between products using combined Likert-like scales of 1 to 7
(“definitely yes” to “definitely no”), personal and partner acceptability, personal and partner
reactions to products, and ranking of attributes as most to least important.

Barrier Questionnaire
This measure was adapted from the University of California at San Francisco Center for AIDS
Prevention Studies Barrier Questionnaire, and measures current and previous use of and
willingness to use sexual barriers using a Likert-type scale based on specific characteristics
(current and previous use: never used, like very much = 5, like somewhat = 4, neutral = 3,
dislike somewhat = 2, strongly dislike = 1; willingness to use: not at all willing to use = 1,
slightly willing = 2, moderately willing = 3, very willing = 4). Stem prompts were adapted to
state willingness “to use” products. Subscale scores on barrier acceptability were compiled for
(a) willingness to use product type after trial use, (b) willingness to use product, (c) product
characteristics, (d) timing of product use, and (e) type of protection by product.

Jones et al. Page 4

Sex Transm Dis. Author manuscript; available in PMC 2008 August 6.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Lubricant Dosage
Vaginal lubricants were provided in 2 formats, full dose and chosen dose. Participants were
asked to use the products at their full dosage (5 mL) initially, and to select their most preferred
product and the amount of their most preferred dose at follow-up. 3–5 Reports were made using
a Likert scale of 1 to 14.

Statistical Analyses
This study used a repeated measures design with experimental arm (group, individual, usual
care) as the between-subjects factor and time (baseline and postintervention) as the within-
subjects factor and controlled for partner serostatus. Correlations are reported as Pearson r
statistics; repeated measures between arms are reported as F statistics; and effects of time on
the sample are reported as t tests, and all comparisons used an α (2-tailed) of 0.05. Data were
analyzed using the Statistical Package for Social Sciences (SPSS).

RESULTS
Participants

Participants (n = 301) were 18 years of age or older, HIV seronegative, sexually active, and
living in urban Lusaka. The mean age of our participants was 29; 80% were unemployed, 10%
worked part time. Ethnic groups included Bemba (25%), Nsenga/Ngoni/Tumbuka (31%),
Tonga (12%), Lozi (13%), Mambwe/Namwanga (7%), and other ethnic groups (12%). The
average level of educational attainment was completion of the 6th grade, ranging from primary
school education (67%) to secondary education (33%). Most were married (94%), with children
(96%; mean number of children = 3). Thirty-two percent of participants planned to have more
children. There were no significant demographic differences between group, individual, and
usual care arm participants. There were no significant differences in retention between
condition at 6 month (78%) and 12 month (77%) follow-up. The primary reasons for loss to
follow-up were death, illness, change of residence, and employment.

Baseline Sexual Behavior
The majority of women had been sexually active in the last month (86%). Women with
seropositive partners were significantly more likely to use sexual barriers and lubricants (F =
4.99, P = 0.008); 8% of the sample had seropositive partners. In contrast, there was no
difference in the use of sexual barriers or lubricants between those who knew their partner’s
status and those who did not (F = 2.99, P = 0.05); 42% knew their partner’s serostatus. Contrary
to expectations of higher levels of the practice, only 7% of participants reported using products
to make sex drier. Twelve percent of women thought their partners had additional sexual
partners outside their primary relationship, though there was no difference in sexual barrier
and lubricant use between those women whose partners potentially had additional sexual
partners and those who did not (F = 0.16, P = 85). Consistent male condom use was low at
baseline (Table 1). A linear regression analysis was conducted to assess the relative weight of
the barrier and lubricant product types and characteristics on sexual barrier and lubricant use
at baseline. Because of lack of previous exposure to most products, only timing was associated
with product use (r = 0.203, P <0.001) but accounted for only 0.4% of the variance. At baseline,
69% of participants had tried male condoms, 15% had tried female condoms, and 1% had tried
gels or suppositories. There were no differences in sexual behavior between arms at baseline.

Acceptability and Willingness to Use Products: 6 and 12 Months
At 6 months, virtually all participants in all 3 conditions had tried (trial use) all sexual barrier
and lubricant products, male (99%) and female (99%) condoms, gels (99%), and suppositories
(98%). At 12 months, participants expressing “willingness to use” all sexual barrier and
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lubricant products in all 3 conditions comprised more than 90% of the sample. Willingness to
use sexual barriers and lubricants increased in all conditions across the duration of the
intervention (Table 1). A linear regression analysis was conducted to assess the relative weight
of the barrier and lubricant product types and characteristics on sexual barrier and lubricant
use at both follow-up time points. At time 2, after 6 months of product exposure, all
characteristics were associated with product use (r = 0.39–0.42); the type of barrier and
lubricant participants were willing to use and timing accounted for 18% and 19% of the
variance, respectively, R2 change = 0.02, P = 0.037.

At time 3, after 12 months of exposure, willingness to use, characteristics, and protection were
moderately associated with product use (r = 0.26–0.44), and timing was no longer associated
(r = 0.003, P = 0.49). Only product characteristics and the protection offered accounted for a
significant proportion of the variance, 19% and 24% of the variance, respectively, R2 change
= 0.04, P =0.001.

Product acceptability of all products was significantly higher among the group condition for
each of the 3 products at each time point using an analysis of variance (ANOVA; see Table
3). However, a repeated measures analysis did not reveal significant differences between
conditions over time. At time 3, a linear regression analysis was conducted to assess the relative
weight of acceptability on product use; variables entered included participant liking and
acceptability and partner liking and acceptability. All variables were correlated with product
type used, but only partner acceptability accounted for a significant proportion of the variance
(19%; R2 = 0.17, R2 change P <0.001). In addition, when product willingness to use,
characteristics, timing, protection, and partner acceptability were entered in a linear regression,
all variables, excluding timing, were moderately associated with product use (r = 0.18–0.45).
Product characteristics (R2 = 0.19, R2 change = 0.19, P <0.001), partner acceptability (R2 =
0.31; R2 change = 0.11, P <0.001), willingness to use (R2 = 0.33, R2 change = 0.02, P = 0.006),
and protection (R2 = 0.35; R2 change = 0.02, P = 0.01) accounted for a significant proportion
of the variance in product use. Finally, the relative weight of partner acceptability in
combination with all barrier and lubricant product subscales was analyzed; partner
acceptability accounted for 75% of the variance (R2 change = 0.75, P <0.001).

The group intervention had the highest comparative acceptability scores on each product at
each follow-up time point, though the within group result did not differ significantly over time;
suppositories were the most preferred in the group condition. The perceived acceptability by
partners regarding suppositories was significantly higher for the group condition over time
(F = 3.20, P = 0.005). Preferences regarding product delivery system, characteristics, timing,
and protection are presented in Table 2.

Barrier and lubricant product subscale scores did not differ between condition over time
(willingness to use product type after trial use [F = 1.49, P = 0.20], product characteristics
[F = 0.51, P = 0.73], timing of product use [F = 1.55, P = 0.19], type of protection by product
[F = 0.77, P = 0.55]) with the exception of willingness to use specific products (F = 3.84, P =
0.023). When the items within the subscales were extrapolated, the group condition was found
to be significantly more willing over time to use products that increased wetness after trial use
(F = 3.86, P = 0.004). Both intervention conditions reported greater willingness to use products
in general at the 12-month follow up (F = 3.84, P = 0.023). Subscale means are presented in
Table 3.

Product Characteristic Importance
After trial use, participants identified knowing that it works, increasing sexual pleasure,
comfort of use, and ease of use as being the most important factors in product preference; being
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“fun” to use and having the potential to use a product secretly were considered “least
important.”

Product Preference
Overall product ratings based on product selection and stated preference indicated that vaginal
suppositories (53%) were the most preferred delivery system and product in contrast to a
highviscosity gel (29%) or low-viscosity gel (18%).

Lubricant Dosage
Vaginal lubricant chosen dose ranged from partial dose (2–3 mL) to full dose (5 mL).
Participants were asked to use the products at their full dosage (5 mL) initially and to select
their most preferred product and the amount of their most preferred dose at follow-up (2–3–5
mL). The mean level of dose differed between products, and least viscous gels were preferred
at the lowest dose, i.e., half of the full dose, suppositories at one-half of 5 mL, and highly
viscous gels at the highest dose (5 mL). The modal distribution of responses for gels indicated
a preference for no greater than 3 mL, and the most preferred product, suppositories, was
preferred at a dose below 2.5 mL.

DISCUSSION
Although adding lubrication to sex is not a preferred practice in sub-Saharan Africa, this study
suggests that interventions can influence the use and acceptability of lubricating products. In
addition, it is clear that the basis for decisions regarding vaginal product acceptability change
over time and after product exposure and are greatly influenced by perceptions of partner
acceptability. In keeping with cultural preferences, the majority of participants preferred drier
products. Results illustrate the importance of a variety of delivery systems and product
characteristics to enhance product acceptability in the Zambian context.

At baseline, the majority of women reported minimal previous exposure to vaginal products,
moderate levels of acceptability of sexual barrier and lubricants, and low levels of condom use.
After exposure, participants reported increased willingness to use sexual barriers and lubricants
and increased acceptability of all products. Product type, such as suppositories, and timing,
such as immediate use, were the most acceptable and predicted decisions regarding product
use.

At long-term follow-up, a suppository delivery system was the most popular product, and the
lowered doses (e.g., 2–3 mL) of all lubricant products were preferred. Product characteristics,
such as wetness and delayed use, were most disliked. Perceptions of product characteristics,
perceptions of partner’s level of acceptability of products and protection were predictive of
decisions to use products. Participant acceptability was primarily predicted by perceived
partner preferences. Participants in the group condition reported comparatively greater
acceptability than individual or usual care conditions, and male preference appeared to
influence product selection. In contrast with previous studies assessing sexual behavior over
shorter time periods, participants reported sustained increases in use of sexual barrier and
lubricant products up to 12 months postbaseline.

Overall response to these adapted sexual barrier interventions was quite favorable. Our
previous research with HIV seropositive men and women in Zambia found that interventions
increased acceptability and barrier and lubricant use,26 but this finding does not seem equally
generalizable to seronegative women. Although acceptability increased, consistent use of
protection decreased over time. It must be remembered that the women participating were
enrolled after an HIV seronegative test, and at baseline were highly motivated to maintain their
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negative status. However, sexual health behaviors diminished over time, consistent with other
populations studied over time.9,10 It may also be that baseline scores for condom use reflect
a social desirability bias that should be controlled for in future studies through measurement
of this phenomenon or the use of computer-assisted interviewing techniques.

Although this study focused on preferences of Zambian women, the role of Zambian men as
the culturally defined decision makers must also be considered in product development and
future interventions to increase acceptability. Sexual behavior does not occur in a vacuum. As
new strategies for HIV prevention are developed, research on acceptability and sexual barrier
use must address the preferences of both men and women within the context of both their sexual
and cultural relationships.

From a public health standpoint, vaginal microbicides seem to represent a potentially effective
and culturally congruent HIV intervention. The challenge remains to establish microbicides as
a viable prevention alternative using behavioral interventions to enhance acceptability.
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Fig. 1.
Enrollment, randomization, and assessment.
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