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Abstract

Social desirability bias and underreporting of HIV risk behaviors are significant challenges to the
accurate evaluation of HIV prevention programs for orphans and vulnerable children (OVC) in
sub-Saharan Africa. Valid and reliable HIV risk behavior instruments are critical to address these
challenges. We assessed the psychometric properties of two risk behavior measures, the World
Aids Foundation Survey (WAF) and the Peer HIV Risk Behavior Screener (PHRBS), administered
to 210 OVC in Zambia using Audio Computer Assisted Self-Interviewing. All WAF subscales
exhibited good internal reliability (a>.80); only the Sexual Behavior Practices subscale strongly
distinguished (~<.01) adolescents who engaged in HIV risk behaviors (‘cases’) from those who
did not (“non-cases’). An 8-item version of the PHRBS, refined using exploratory factor analysis,
demonstrated good internal reliability (a=87), differentiated ‘cases’ from ‘non-cases’ (/<.01), and
correlated strongly with the Sexual Behavior Practices subcale (/=.34, P<.01). Results suggest that
report of peers’ sexual behaviors can serve as a proxy for OVCs’ own behavior in contexts where
social desirability bias affects reporting.
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Introduction

Orphans and vulnerable children (OVC) affected by HIV are at an increased risk of engaging
in risky sexual behaviors (Operario, Underhill, Chuong, & Cluver, 2011). Reducing risky
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sexual behaviors is therefore an important component of interventions aimed at preventing
the infection and transmission of HIV among youth in sub-Saharan Africa (Scott-Sheldon,
Walstrom, Harrison, Kalichman, & Carey, 2013; Thurman, Kidman, Carton, & Chiroro,
2016). Accurate evaluation of the effectiveness of such interventions requires valid and
reliable measures of HIV risk behavior (DiClemente, 2016).

In a recent editorial, DiClemente (2016) identified several of the serious measurement
challenges that a growing body of literature has suggested affects the assessment of
adolescent risky sexual behaviors with self-report methodologies: recall, retrospective, and
social desirability biases, misunderstanding of sexual behavior questions, and low
prevalence of sexual behavior. Social desirability may be a particular challenge in countries
like Zambia, in which populations have high levels of religiosity and discussion of sexual
behavior is considered taboo (Cowan et al., 2002; Glynn et al., 2001; Plummer et al., 2004).

One strategy to improve HIV risk behavior data quality is through administering surveys via
Audio Computer Assisted Self-Interviewing (ACASI), which permits adolescents to respond
to sensitive questions on a laptop computer with headphones instead of to an in-person
interviewer. Increasingly, studies conducted in low- and middle-income countries (LMIC)
have indicated that the use of ACASI is feasible and associated with lower rates for non-
response and higher rates for reporting of sexual behavior compared to self-administered
questionnaires and face-to-face interviews (Adebajo et al., 2014; Beauclair et al., 2013;
Kane et al., 2016; Langhaug, Sherr, & Cowan, 2010).

A second, less utilized strategy for improving HIV risk behavior data quality involves the
use of measurement scales (in place of or in addition to single item indicators) that cover a
broad range of HIV risk behavior determinants, such as risk reduction intentions, readiness
to change behaviors, and self-efficacy. Although the use of single item sexual behavior
practice questions (e.g., use of condom at last sexual encounter) can result in substantial
measurement error (Wang, Fisher, Siegal, Falck, & Carlson, 1995) and have low response
rates due to social desirability bias or low prevalence of sexual activity (DiClemente, 2016),
these indicators still predominate in the HIV risk behavior literature (Johnston et al., 2010;
Qiao, Li, & Stanton, 2014; Tenkorang, Rajulton, & Maticka-Tyndale, 2009). Scales have the
dual advantage of providing more statistical power than binary single item indicators in
impact evaluations and by including a wider variety of items that more fully cover the many
HIV risk behavior constructs. Among adolescents, in addition to the domains listed above,
these constructs may also include peer HIV risk behavior. There is strong evidence to
suggest that risky sexual behavior among youth is linked to friendships with peers who
engage in such behaviors (e.g., early sexual debut) (Harrison et al., 2012; Magnani et al.,
2002). Peer behavior may therefore be an appropriate gauge of HIV risk behavior in
populations where self-reported sexual behavior is low due to social desirability or low
prevalence.

In the present study, we aimed to assess the psychometric properties of two adolescent HIV
risk behavior instruments using these two strategies, i.e.: 1) ACASI and 2) sub-scales with
multiple HIV risk behavior constructs, among an OVC population in Zambia.
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The current study was part of a larger NICHD-funded investigation to implement, adapt, and
validate a comprehensive measure of HIV risk behaviors, mental health, well-being, and
functioning among OVC in Zambia. These measures were subsequently used in a
randomized controlled trial of an intervention to reduce HIV risk behaviors among OVC in
Zambia (https://ClinicalTrials.gov identifier: NCT02054780).

Participants and Procedure

Measures

For this validation study, we collaborated with home-based care workers (HBCWS)
operating in three communities in Lusaka, Zambia (Kane et al., 2016). The HBCWs had
extensive connections throughout the communities, and their role was to visit families
regularly to link them to services (e.g., nutrition education). We trained 68 HBCWs and
asked them to inform the families under their care of the study using a brief recruitment
script. HBCWSs were asked to identify OVC (13-17 years old) who they believed would
meet one or more of four possible inclusion criteria: 1) adolescents who were at significant
HIV risk because of their behaviors; 2) adolescents who were at low or no HIV risk because
of their behaviors; 3) adolescents who had significant psychosocial problems; and 4)
adolescents who had no significant psychosocial problems. In the present analysis, we
included only those adolescents who were identified as being at significant HIV risk because
of their behaviors and those identified as not being at risk for HIV because of their behaviors
(groups 1 and 2).

Eligibility for these two categories was ascertained by asking two screening questions to the
adolescent, his/her caregiver, and the HBCW who recruited the family. The first question
asked if the adolescent was at high risk of HIV because of his/her behaviors with a binary
yes/no response option. The second question asked if the adolescent was at little or no risk
of HIV because of his/her behaviors with a binary yes/no response option. An adolescent
was classified as a high risk ‘case’ if a) the adolescent indicated “yes” that he/she had HIV
risk behaviors orb) the caregiver and HBCW both reported “yes” that the adolescent had
HIV risk behaviors. An adolescent was classified as a low risk ‘non-case’ if all three
respondents indicated “yes” to the second question that the adolescent was at little or no
risk.

Eligible adolescents completed the full study assessment on a laptop-based ACASI (Tufts
University School of Medicine, 2014). The full interview was translated from English to the
two most commonly spoken local languages in Zambia, Nyanja and Bemba, back-translated,
and reviewed for comprehension and cultural relevance in pilot groups. The assessment
included several measures of mental and behavioral health (Kane, Murray, Bass, Johnson, &
Bolton, 2016). This paper reports on the psychometric properties of two of these
instruments, the World AIDS Foundation Survey and the Peer HIV Risk Behavior Screener.

World AIDS Foundation Survey (WAF)—The WAF includes a large range of items and
subscales on sexual and behavioral health, substance use, and HIV risk (NIMH Multisite
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HIV Prevention Trial Group, 1998; Sikkema et al. 2004, 2005). In this study, we evaluated
several of the pre-established WAF scales and single item indicators that are used to assess
HIV risk and HIV risk behavior, described in Table 1.

Peer HIV Risk Behavior Screener—The Peer HIV Risk Behavior Screener (hereafter
referred to as the PHRBS) is an 11-item measure that uses an indirect method of assessing
HIV risk by using items that refer to behaviors of an adolescent’s peers. We reviewed the
literature and chose items from the WAF and the Positive Outcomes for Orphans (POFO)
measure that reflected significant risk factors for high risk behaviors among OVC
populations (Sikkema et al., 2004, 2005; Whetten et al., 2009). We then modified the items
to use social referencing and refer to peer behavior instead of the adolescent’s own behavior.
Adolescents were asked if “some of the friends they spend time with...” had certain
characteristics or behaviors such as: “have had sexually transmitted diseases,” “have sex
without a condom,” and “are orphans or do not live with an adult who looks after them
well.” Response options were a binary yes (coded as 1)/no (coded as 0). Items were summed
to create a total scale score.

Data analysis

Results

Analyses were conducted with Stata, version 13 (StataCorp, 2013). We first conducted an
exploratory factor analysis (EFA) to examine the factor structure and dimensionality of the
PHRBS. For the resulting refined scale of the PHRBS and the pre-established WAF scales,
we calculated Cronbach’s alpha (Cicchetti, 1994; Nunnally & Bernstein, 1994).

Discriminant validity of all scales was then examined using a method described by Bolton
(2001) for LMIC settings where a gold standard criterion is not available (Bolton, 2001). We
analyzed differences in mean scale scores between adolescent HIV risk behavior “cases” --
adolescents categorized as having high risk of HIV risk behaviors based on screening
responses of adolescent, caregiver, and HBCW -- and “non-cases”-- adolescents categorized
as having low risk of HIV risk behaviors. We believed this method was applicable for HIV
risk behavior assessment given research that has shown observation of adolescents by a
reliable third party (in this case, the caregiver and/or HBCW) is a useful method for
identifying adolescents with HIV risk behaviors (Plummer et al., 2004). We further explored
the utility of scales that displayed significant differences between “cases” and “non-cases”
by using receiver operating characteristic (ROC) curve analysis, including the area under the
curve, optimal cut-off scores, and corresponding sensitivity and specificity values.
Discriminant validity testing of single item indicators was conducted by comparing
responses to each item between the HIV risk behavior “cases” and “non-cases” using chi-
squared tests.

The study sample included 179 adolescents, with approximately equal numbers classified
during screening as being at high risk for HIV due to their behaviors (‘cases’, n=89) and not
being at high HIV risk (‘non-cases’, n=90). Demographic characteristics are summarized in
Table 2.
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Exploratory Factor Analysis

The principal components analysis (PCA) on the PHRBS suggested a two-factor solution,
with eigenvalues of 6.5 and 1.3, respectively. The two factors combined to explain
approximately 70.8% of the total variance. Examination of the scree plot and a parallel
analysis with 1,000 replications also suggested two factors. An initial exploratory factor
analysis (EFA) specifying two factors suggested that one item be dropped due to high
uniqueness: “some of the friends | know have HIV or AIDS” (0.52). A two-factor EFA with
the remaining ten items indicated that no item had uniqueness above 0.42. Factor loadings
for those ten items are displayed in Table 3. Eight items loaded clearly onto one factor
related to peer risk behaviors and two items loaded clearly onto a second factor, which more
broadly described peer OVC well-being. Only Factor 1 (the peer risk behavior items) was
explored further in analysis.

Reliability and validity of scales

Table 4 presents descriptive statistics, Cronbach’s alpha coefficients, and discriminant
validity results for the shortened 8-item PHRBS as well as for all WAF scales. Internal
consistency of all scales was very good with Cronbach’s alpha values of 0.80 or above for
each except for Sexual Relations and Violence (a.=.58).

Mean scores for the PHRBS and the WAF Sexual Behavior Practices scale were both
significantly higher among HIV risk behavior cases compared to non-cases (£<.01 for both).
The two scales were also highly correlated with each other (Table 5). There were no
significant differences in mean scores between the two groups for the other WAF scales.

We conducted sensitivity and specificity analyses for the PHRBS and Sexual Behavior
Practices (Table 6). The area under the curve (AUC) was 0.72 for the PHRBS and 0.59 for
Sexual Behavior Practices scale. The lower bound 95% confidence interval for both AUC
values was greater than 0.50 indicating that the scales had the ability to identify adolescents
with HIV risk behaviors with a probability greater than random chance.

Validity of individual WAF items

Discriminant validity testing with single items from the WAF is displayed in Table 7. HIV
risk behavior ‘cases’ were significantly more likely than ‘non-cases’ to report: ever having
sex (28.1% vs. 11.1%, P<.01), a belief that their risk of HIV was higher based on their own
behavior (34.2% vs. 19.5%, A<.05), a suspicion or thought that they may have HIV (20% vs.
2.9%, A<.01), a concern about contracting HIV (61.5% vs. 46%, ~<.05), and ever having a
sexually transmitted infection (9% vs. 0%, A<.01).

Discussion

This study evaluated the validity and reliability of ACASI-administered HIV risk behavior
assessments among a population of OVC in Zambia. To our knowledge, the use of a
criterion for validity testing comprised of triangulating adolescent, caregiver, and
community health worker reports is unique in sub-Saharan Africa, and draws on previous
research suggesting that observation by a third party is a valid method for identifying
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adolescent HIV risk behaviors (Plummer et al., 2004). Our results suggest that two scales,
the PHRBS and WAF Sexual Behavior Practices, as well as several of the individual WAF
items can be reliable and validly used to assess HIV risk behaviors with this OVC
population.

The PHRBS displayed strong internal reliability and the ability to discriminate between HIV
risk behavior cases and non-cases. A growing body of literature has demonstrated that peer
behavior, both actual and perceived, has a substantial impact on an adolescent’s likelihood of
engaging in HIV risk behaviors, such as risky sex and substance use (Brook, Morojele,
Zhang, & Brook, 2006; Brook, Morojele, Pahl, & Brook, 2006; Cherie & Berhane, 2012;
Potard, Courtois, & Rusch, 2008). Our findings similarly suggest that measurement of peer
behavior may be an appropriate proxy for evaluating an adolescent’s own HIV risk behavior.
Indeed, there was a strong and significant correlation between the PHRBS and WAF Sexual
Behavior Practices, which includes direct and sensitive questions on sexual behavior. In
addition to correlating highly with the PHRBS, Sexual Behavior Practices also performed
very well in discriminating cases and non-cases. ROC curve analyses suggested that both
scales performed adequately in identifying those with and without HIV risk behaviors.
Therefore, both scales are recommended for use in measuring HIV risk behaviors among
OVC populations. The PHRBS, in particular, may be useful among populations in which
reporting of sexual activity is low, due either to social desirability bias or a low prevalence of
sexual activity.

The relatively poorer performance of two other WAF scales, Risk Reduction Intentions and
Readiness to Change, underscores the importance of including risk behavior instruments that
can be administered to adolescents regardless of their self-reported sexual history. Only
adolescents who reported ever having had sex (20% of our sample) responded to items in
these scales. Given that 50% of the sample was classified as having high HIV risk behaviors
by our triangulation criterion method, these scales alone would not be sufficient in
measuring HIV risk behavior in this OVC population. In populations where reported
prevalence of sexual activity is low, oversampling of adolescents who are sexually active
may be necessary in order to have the necessary statistical power for these instruments.

Our results do not support the use of the WAF Self Efficacy and WAF Sexual Relations and
Violence scales in their current form for the specific purpose of assessing HIV risk behaviors
among OVC. Neither scale displayed significant discriminant validity. These scales included
the full sample of adolescents, suggesting that the lack of significant findings was not
attributable to statistical power.

Finally, we evaluated individual WAF HIV risk behavior items. Our results suggest two
domains of items that effectively discriminated cases and non-cases. The first domain could
be described as self-appraised HIV risk. We found that three items: 1) ‘based on your own
behavior, what is your risk of getting HIV?” 2) *do you suspect or think you may have HIV?’
and 3) ‘are you concerned about getting HIV?” all displayed significant discriminant validity
between HIV risk behavior cases and non-cases. This suggests that asking OVC directly
about their own risk for contracting HIV is a useful gauge of HIV risk behavior. A second
domain of items that performed well was sexwal behavior, specifically items asking if the
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adolescent had 1) ‘ever had sex’; and 2) ‘ever had an STI’. Both were reported at
significantly higher rates among HIV risk behavior cases than non-cases. Our results
indicate that the two best performing individual items in discriminating cases and non-cases
were ‘suspect or think you may have HIV’ and ‘ever had an STI.” As described in previous
studies of indicators for risky sexual behavior (Slaymaker, 2004), these single item
indicators, even the best performing ones, should not be used alone but rather in tandem with
other single item indicators.

Limitations

There were limitations to this study. First, the statistical power for analyses with the WAF
Risk Reduction Intentions and Readiness to Change scales was limited because they were
only administered to the 20% (n=35) of our sample that reported ever having had sex.
Therefore, the results from the reliability and validity testing for these scales should be
considered exploratory. We reiterate the call for researchers to be mindful of the possible
need for oversampling adolescents who are sexually active when using these measures.
Second, we did not have the ability to test the impact of interview modality—all participants
were administered the study instruments via ACASI and there was no comparison method
(i.e., face-to-face interviewing, biomarker collection). Finally, although we provide ‘optimal’
cut-off scores for the PHRBS and Sexual Behavior Practice scales for this population (scores
of =2 and =1, respectively), these are based on the closest possible balance of sensitivity and
specificity. Our analyses do not provide recommendation for cut-offs that should be used in
specific HIV risk behavior prevention/intervention programming.

Conclusions

Developing valid and reliable instruments of HIV risk behaviors among OVC in sub-Saharan
Africa is critical for accurately evaluating the effectiveness of HIV prevention programs.
This study provides evidence supporting the use of the PHRBS, an indirect method of
assessing an adolescent’s HIV risk behaviors that asks about the risky sexual behavior of
peers. We recommend the use of this scale in combination with more traditional measures of
HIV risk behavior (i.e., WAF Sexual Behavior Practices) and single item indicators that ask
directly about HIV risk. Given the acceptability and feasibility of using ACASI-administered
questionnaires in this setting, and previous studies in sub-Saharan Africa suggesting that
ACASI provides more accurate reporting of sensitive behaviors (Langhaug et al., 2010), we
recommend that HIV risk behavior measures be administered via ACASI methods when
possible.
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Characteristics of study sample

Table 2.

Page 12

HIV Risk Behaviors
‘Cases’

No HIV Risk Behaviors
‘Non-cases’

Total sample

Independent samples

x 2
(N=89) (N=90) (n=179) t-Test/x
mean (SD)
Age 15.24 (1.49) 14.51 (1.41) 14.87 (1.49) 3.34%*
N (%)
Female 54 (60.7) 47 (52.2) 101 (56.4) 13
Currently in school 59 (66.3) 76 (84.4) 135 (75.4) 7.95™%*
Days absent from school (past 6 months) 20 (33.9) 47 (61.8) 67 (49.6)
0 days 22 (37.3) 17 (22.4) 39 (28.9)
1-4 days 7(11.9) 8(10.5) 15 (11.1)
5-10 days 6 (10.2) 2 (2.6) 8 (5.9) 12.3
11 or more days 4(6.8) 2(2.6) 6 (4.4)
Not attended school in past 6
months
Primary caretaker 45 (50.6) 56 (62.2) 101 (56.4)
Mother/Father 35(39.3) 31(34.4) 66 (36.9) 14
Someone else 9(10.1) 3(3.3) 12 (6.7) :
No one
Orphan status 21(23.6) 15 (16.7) 36 (20.1)
Both mother and father alive 7(7.9) 5(5.6) 12 (6.7)
Father alive only 32(36.0) 42 (46.7) 74 (41.3) 2.70
Mother alive only 29 (32.6) 28 (31.1) 57 (31.8)
Neither mother nor father alive
HIV status 14 (15.7) 3(3.3) 17 (9.5)
HIV positive 74 (83.2) 86 (95.6) 160 (89.4) 8.0%
HIV negative 1(1.1) 1(11) 2(1.1) )
Don’t know
Biological parent HIV status 18 (20.2) 11 (12.2) 29 (16.2)
One or both HIV positive 71 (79.8) 78 (86.7) 149 (83.2) 30
Neither HIV positive 0(0.0) 1(1.1) 1(0.6) ’
Don’t know
Disability 26 (29.2) 16 (17.8) 42 (23.5) 3.26
Yes '
P<.05
Ak
£<.01
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Table 3.

Page 13

Factor loadings and communalities with promax rotation for the Peer HIV Risk Behavior Screener (PHRBS)

Factor 1: Factor 2:  Communality
Peer risky Peer
sexual well-being

behavior
Some of the friends I spend time with...
Are orphans or do not live with an adult who looks after them well -12 .94 .80
Are stigmatized -.08 .79 .58
Have been or are pregnant .67 .23 .65
Have had sexually transmitted diseases .59 40 73
Have sex .99 -14 .86
Have sex without a condom .89 -.09 .72
Had sex by the time they were 11 or 12 years old .81 .09 73
Have frequent, brief sexual relationships with the opposite gender .62 .34 71
Have had multiple sexual partners .84 .07 77
Drink alcohol or use drugs 97 -17 .82
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Descriptive statistics, internal reliability, and discriminant validity testing of PHRBS and WAF scales

Table 4.

Mean (SD)
HIVRisk  No HIV Risk
No. of Cronbach’s Overall behaviors behaviors
items  Range a ‘Cases’ ‘Non-cases’ /12
PHRBS (n=179) 8 0-8 0.87 2.50 (2.68) 3.60(287) _151(2.01) 5307
WAF Scales
if;‘clﬁé et;e(hna;’i%) 12 022 0.81 1.08(3.28) 1.66(408)  05(209)  .288™**
ﬁej‘gé;‘ess tochange 5 56 0.83 134(0.90) 142(0.94) 112(0.78)  -0.88
Self-efficacy (n=179) 7 0-3 0.88 1.0(084) 110(0.85) 091(0.82)  -153
ff]itif]{i%‘:gc(t;":”%) 8 0-8 0.87 503(288) 4.96(285) 52(312) 017
Sexual relations and 4 0-3 0.58 107(064) 1.08(0.58) 107(0.70)  -0.12

violence (n=179)

*
P<.05

*:

*
P<.01

a . - - . . .
Mann-Whitney U test (z statistic) for pairwise comparisons is analogous to a t-test for non-normally distributed data
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Correlations between scales

Table 5.

@ @ @B @ 6 ©
(1) PHRBS 1
(2) Sexual Behavior Practices 0.34%* 1
(3) Self Efficacy 021 022** 1
(4) Sexual Relations and Violence  0.06 012 goo* 1

(5) Risk Reduction Intentions 042% 011  ggg** 017 1
(6) Readiness to Change 0.23 024  opg4** 024 (g™ 1
*
P<.05
Ak
P01
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Table 6.

Test characteristics using receiver operating curves for the PHRBS and Sexual Behavior Practices scales

AUC Optimal
Scale (95% CI) ROC Sens (%) ROC Spec (%) % Correctly classified  cut-off
PHRBS 0.72
(0.65, 0.80) 68.5 63.3 65.9 2
Sexual Behavior Practices 0.59 28.1 88.9 58.9 1
(0.53, 0.64)
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Table 7.

Discriminant validity testing of WAF single item indicators

N (%)
HIV Risk  No HIV Risk
Overall  behaviors behaviors x2
‘Cases’ ‘Non-cases’
Based on own behavior, have at least some risk of *
getting HIV (n=169) 45(26.6) 28(34.2) 17 (19.5) 4.61
Suspect or think you may have HIV (n=124) 13 (10.5) 11 (20.0) 2(2.9) 9547
Concern about getting HIV (“a little” or more) (n=169) 91 (53.5) 51 (61.5) 40 (46.0) 4.09%
Ever had sex (n=178) 35(19.6) 25(28.1) 10 (11.1) 82**
Ever taught about safe sex (n=179) 80 (44.9) 46 (51.7) 34 (38.2) 3.27
Ever had an STI (n=179) 8 (4.5) 8(9.0) 0(0.0) 847
Fear of talking about condom use (n=35) 15(42.9) 10 (40.0) 5 (50.0) 0.29
Ever HIV tested (n=179) 77 (43.0) 41(46.1) 36 (40.0) 0.67
Partner ever HIV tested (n=34) 14 (41.2) 10 (41.7) 4 (40.0) 0.01
£<.05
Ak
£<.01
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