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Abstract

The incidence of HIV infection in rural African youth remains high despite widespread knowledge of the disease within the
region and increasing funds allocated to programs aimed at its prevention and treatment. This suggests that program
efficacy requires a more nuanced understanding of the profiles of the most at-risk individuals. To evaluate the explanatory
power of novel psychographic variables in relation to high-risk sexual behaviors, we conducted a survey to assess the effects
of psychographic factors, both behavioral and attitudinal, controlling for standard predictors in 546 youth (12–26 years of
age) across 8 villages in northern Tanzania. Indicators of high-risk sexual behavior included HIV testing, sexual history (i.e.,
virgin/non-virgin), age of first sexual activity, condom use, and number of lifetime sexual partners. Predictors in the
statistical models included standard demographic variables, patterns of media consumption, HIV awareness, and six new
psychographic features identified via factor analyses: personal vanity, family-building values, ambition for higher education,
town recreation, perceived parental strictness, and spending preferences. In a series of hierarchical regression analyses, we
find that models including psychographic factors contribute significant additional explanatory information when compared
to models including only demographic and other conventional predictors. We propose that the psychographic approach
used here, in so far as it identifies individual characteristics, aspirations, aspects of personal life style and spending
preferences, can be used to target appropriate communities of youth within villages for leading and receiving outreach, and
to build communities of like-minded youth who support new patterns of sexual behavior.
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Introduction

Over five million youth between the ages of 15–24 are currently

estimated to be living with HIV/AIDS worldwide, with new

infections in this group occurring at a rate of 6000 per day. Sub-

Saharan Africa is home to the majority of these youth, and

Tanzania has been one of the countries most affected by the

disease [1–3]. The earliest known HIV infections in Tanzania

occurred in 1983 [4], and by 1998 the Tanzania National AIDS

Control Program estimated that 1.63 million people (approxi-

mately 10%) over the age of 15 were infected with HIV [5–6].

National surveys conducted between 2003 and 2007/2008

indicated a moderate decline in HIV prevalence, from 7.0 to 5.7

percent, among 15- to 49-year-olds [4,7], and HIV incidence also

declined, at least for men [8]. This decline can be attributed to

behavioral changes in the general population rather than to deaths

of infected individuals [4]. Treatment and prevention programs

launched during the 1990s and early 2000s likely played an

important role in shaping these behavioral changes by providing

increased access to condoms, counselling, and health education

about HIV/AIDS prevention [3,9].

Unfortunately, not all sectors of the population benefitted from

these interventions: Infections continue to be a serious problem,

concentrating primarily in rural areas among youth and those with

limited education [8,9], as is generally the case in sub Saharan

Africa [10,11]. In 2012, HIV prevalence estimates for the general

population of Tanzania were 3.4% for females and 1.4% for males

[4], with elevated estimates for persons aged 20–24 (4.4% for

females, and 1.7% for males) [3,12]. This situation likely reflects a

combination of the extended adolescence afforded by primary

education (that typically lasts until 15–16 years of age in rural

villages), the transactional nature of sexual relations, conflicting

traditional and contemporary norms, poverty, peer pressure,

ambition, and opportunism [13].

Sexual risk-taking behaviors are known to be the primary

drivers of the HIV epidemic. Although the proportion of 15–19-

year-old Tanzanians reporting two or more partners declined

between 2004 and 2008 [7], condom use is still low among this age

group, with less than one third of young people reporting having
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used a condom during their first sexual experience. And the

incidence of unprotected sex among Tanzania’s youth is

particularly high in comparison to that of youth in other countries

[14]. Furthermore, young people infected with HIV are known to

exhibit a higher degree of sexual risk-taking behavior than the

general population - both prior to and following diagnosis [3,15–

18]. Sadly, the very psychosocial and socio-economic influences

that place young people at risk for acquiring HIV also inhibit their

ability to access treatment and prevention resources [19].

School-based sex educational programs have become a popular

strategy in HIV-related public health campaigns – for Tanzania,

see for example [20]. These are nevertheless hindered by the

typically authoritarian teacher-student relationship, low atten-

dance, poor literacy skills, and not infrequent sexual abuse in

school [13]. Comparative evaluations of such initiatives show that

such interventions produce very mixed outcomes [10,21], often

failing to live up to expectations for behavioral change, even when

knowledge and attitudes have been positively transformed [22].

Even more generally, strategies focused on youth seem to be

having only limited success: In a recent meta-analysis, Michielsen

et al. [23] reviewed the efficacy of HIV-prevention interventions in

changing sexual behavior of young people in sub-Saharan Africa

and concluded that current HIV education strategies had few of

the desired positive impacts on behavior, with the exception of

increased condom use among males. There was otherwise no

evidence that these educational interventions significantly reduce

risk-taking behavior, despite significant changes in HIV-related

knowledge and attitudes.

Recent ethnographic research on the sexual behavior in rural

villages of Tanzania’s Mwanza Region paints a rich qualitative

picture of how youth negotiate sexual partnership to secure

personal, economic and hedonistic goals, even after marriage.

These sexual relations are influenced by age, social status, peer

pressure, ambition and opportunism, as well as by poverty [13].

Such studies, and the research reviewed therein, highlight how the

continuing AIDS epidemic depends on both structural factors

(poor schooling, limited health services, few recreational options

for youth, women’s restricted economic options) and cultural

factors (a lack of concern regarding diseases with long time frames,

alcoholism, fatalism, opportunism, and ‘‘double standards’’ for

men and women), and in particular the conflict that youth face in

reconciling traditional values with more contemporary demands as

they negotiate their educationally-extended adolescence.

Given the conjunction of continued high HIV transmission rates

among youth, poorly performing educational/awareness interven-

tions, and the complex structural and cultural factors that continue

to expose youth to such high rates of infection despite widespread

knowledge of the disease, we decided to broaden the investigation

of factors influencing sexual behavior of youth to include not only

HIV knowledge but a range of attitudinal and behavioral

measures, collectively termed psychographic features, that are

likely to affect an individual’s risk of HIV infection. We

administered our survey to 546 youth across 8 Tanzanian villages

(see Figure 1). The psychographic characteristics (identified

through dimension reduction during a pilot survey) consisted of

personal vanity, family building values, ambition for higher

education, town recreation, perceived parental strictness, and

Figure 1. Map Showing the Villages in which the Youth Survey was Conducted. Red filled circles indicate primary study villages (#s 7–14),
and blue filled circles indicate pilot study villages (#s 1–6).
doi:10.1371/journal.pone.0099987.g001

HIV/AIDS and Youth in Tanzania

PLOS ONE | www.plosone.org 2 June 2014 | Volume 9 | Issue 6 | e99987



preferences for spending on the family. We examined these factors

as predictive of sexual risk-taking behavior within a set of models

that included basic demographic measures (age, sex, education

and employment), village membership, and media exposure. Our

selection of these latter variables was informed by current

understanding of the patterning of the prevalence of HIV in sub

Saharan Africa, and particularly in Tanzania (see Section E in File

S1for additional information pertaining to demographic predictors

of HIV prevalence). Additionally, we included HIV awareness in

the models as a predictor variable in light of the current concern

that school-based educational interventions are not effective in

changing behavior.

Methods

Survey Development and Administration
Psychographic research has not previously been used in

Tanzania. To develop our research methodology and survey, we

reviewed literature of the Tanzanian HIV-AIDS epidemic,

consulted with focus groups, interviewed experts, and engaged in

informal discussion with local youth. Focus groups consisted of

Peace Corps volunteers teaching in schools (primary and

secondary) and Tanzanian college graduates ranging in age from

24 to 30. Expert interviews were held with district education

officers and village teachers. Informal discussions occurred among

the project team and youth in such places as secondary schools,

pool halls, and village centers. We conducted pilot and primary

surveys (results from the latter are reported here) in predominantly

Maasai areas of northern Tanzania (54% of those sampled).

Consent was requested of subjects, and when minors also from

next of kin. Consent was oral rather than written because this is

most appropriate in rural Tanzanian communities with limited

literacy skills, and where many individuals harbor mistrust of

written documentation. Participant consent was recorded in

separate documentation. Age, ethnicity and gender were recorded

through culturally-appropriate means, and participant anonymity

was maintained during data analysis (i.e., via replacement of

personal identifiers with ID numbers prior to analysis). This

research methodology was approved by the Human Research

Protection Program, University of Minnesota "The Whole Village

Project"/IRB Code Number: 0905S65241’’ and by the National

Medical Research Institute in Dar es Salaam.

Outcomes from the pilot study (described in Section A of File

S1) informed further refinements of the survey’s content and its

administration (i.e., the interview process). For example, the

gender bias in response patterns to several items in the pilot survey

(particularly % non-virgins: See Table A in File S1) mandated our

subsequent use of nonverbal response cards [24] during the

interview process in order to mask participants’ responses to

sensitive items (for further details, see Discussion). We adminis-

tered the revised questionnaire (Supplemental Digital Content 2)

to 546 youth participants located in eight rural villages in Arusha,

Longido, Babati and Monduli Districts in March 2011. Demo-

graphic data obtained from these individuals are provided in

Table 1.

Dimensionality Reduction of Psychographic Data
The survey included 71 ordinal items (grouped into 6 categories)

to assess psychographic features of the participants (e.g., such as

personal values and motives), 20 dichotomous items related to

spending preferences, and 10 dichotomous items for the purpose

of assessing HIV awareness. We employed a two-step factor

analytic approach [25] to reduce the dimensionality of the data

related to these 101 observed variables down to 7 factors: We first

examined the pilot data via exploratory methods, and we then

applied structural (i.e., ‘‘confirmatory’’) methods to the psycho-

graphic data from the primary survey. This resulted in the

following factors: (a) HIV awareness (indicated by responses to

three most informative questions related to HIV prevention and

transmission: condom use, monogamy, and food sharing); (b)

"Personal Vanity" (indicated by the valuation of power, bravery,

and sex appeal as personal attributes); (c) "Family-Building

Values" (indicated by desires for marriage, building a house, and

children); (d) "Ambition for Higher Education" (indicated by

survey items related to desired scholastic achievement); (e) ‘‘Town

Recreation" (indicated by preferences for dancing/nightclubbing,

pool playing, and drinking alcohol as leisure preferences – note,

these activities reflect social preferences pursuable in villages but

adopted from town); and (f) "Perceived Parental Strictness"

(indicated by items asking respondents how they thought their

parents would react upon learning the respondent had a boy/

girlfriend, had spent the night out, or were pregnant/had gotten

someone pregnant); and (g) "Preferred Spending on Family" as

indicated by the stated willingness to spend on food for family

members given low, moderate, and high levels of available funds.

We collectively refer to factors 2 through 7 as "psychographic"

characteristics. For additional information related to these

analyses, see Sections A and B and Tables B-G in File S1).

Psychographic Factors as Predictive of HIV/AIDS-related
Outcomes

Our central research objective was to determine whether HIV

awareness and psychographic factors provided information

beyond that obtained from basic demographic variables (e.g.,

age, gender, education, ethnicity, media access) in predicting the

five variables related to sexual behavior and HIV risk (see Table 2).

For each of the 5 outcome variables, we conducted a series of

hierarchical regression analyses in which we first fit a baseline

(intercept only) model (M0) to the data. We then sequentially

added the following sets of predictors and assessed change in

model fit: (M1) basic demographic variables (age, gender, highest

level of completed education, employment status, Maasai/non-

Maasai ethnicity), (M2) village membership (8 villages), (M3)

average weekly media consumption (television, radio, print media),

(M4) HIV knowledge, (M5) psychographic features (personal

vanity, family values, educational ambition, town leisure, per-

ceived parental strictness, and concern for family as indicated by

the stated willingness to spend on food for family members). See

SDC1.3, for methodological details of this analysis.

Results

In all analyses, addition of demographic variables (M1)

improved fit beyond that of the baseline model (Table 2). Village

membership (M2) proved useful in predicting condom use and

number of lifetime sexual partners. Inclusion of weekly media

consumption as a predictor (M3) did not improve model fit for any

of the outcome variables. Inclusion of HIV knowledge (M4)

improved prediction of the following outcomes: HIV testing,

condom use, and number of lifetime sexual partners. Psycho-

graphic characteristics (M5) improved model fit for the outcomes

of HIV testing, non-virginity, and number of lifetime sexual

partners. We report parameter estimates (raw regression weights

and standard errors) from the best-fitting models for each outcome

variable in Table 3, both for psychographic characteristics and for

the more conventional predictors.

Several psychographic characteristics were significantly related

to three of the outcome variables. Ambition for higher education

HIV/AIDS and Youth in Tanzania
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was negatively linked to number of lifetime sexual partners. A

preference for town recreation (dancing, playing pool, drinking

alcohol) was positively related to number of lifetime sexual

partners (Figure 2a). Family building values (i.e., desire for

marriage, children, house building) and the preference to spend

money on food for one’s family were positively related both to

prior HIV testing and to status as a non-virgin (Figures 2b and 2c,

respectively). Personal vanity and perceived parental strictness

were not significantly related to any of the outcome variables.

Turning now to the conventional variables, age was positively

linked with having previously been tested for HIV, non-virginity

(currently reported status), and number of lifetime sexual partners

among sexually active individuals (Table 3). Females were more

likely than males to report having been tested for HIV and to have

previously engaged in sexual intercourse, but sexually active

females reported having fewer sexual partners than sexually active

males across their lifetimes. Compared to those with no education,

youth who had completed primary or secondary education were

more likely to have been tested for HIV and to have lost their

virginity at an older age (as indicated by a relatively lower age-

based hazard of virginity loss). Those who reported completion of

secondary education were less likely to report having previously

engaged in sex, and if they did report prior sexual activity, they

were more likely to have used a condom during their last sexual

encounter. Those who reported completing primary (but not

secondary) education reported a greater number of lifetime sexual

partners than those with no education. Off-farm employment was

negatively predictive of the age-based incremental probability of

virginity loss, indicating that youth working for a salary or wage

lose their virginity at a later age. Maasai ethnicity was positively

related to reported status as a non-virgin, age-based incremental

probability of virginity loss, and number of lifetime sexual

partners; however, Maasai individuals also reported higher levels

of HIV testing. Village membership was a significant (positive)

predictor of condom use in 1 village and of number of lifetime

sexual partners in 3 villages. Media consumption was not

associated with any outcome. Those who showed greater HIV

knowledge were more likely to report having previously been

tested for HIV and to have used a condom during their last sexual

encounter. Among those who were sexually active, HIV knowl-

edge was also negatively related to number of lifetime sexual

partners.

Discussion

Our principal novel finding (Table 2) is that psychographic

characteristics of individuals are of value in statistically predicting

three out of the five outcomes assessed: whether an individual tests

for HIV, whether he or she becomes sexually active, and number

of sexual partners – even after taking into account the effects of

other more conventional predictors. This to our knowledge is the

first time such variables have been investigated systematically in a

multivariate hierarchical framework within this domain of

research, and the results suggest that interventions designed to

Table 1. Participant Demographics.

Statistic Value

N 546

Number of Villages 8

% Female 48

Mean Age (min, max) 16.8 (12, 25)

Highest Education Completed

% None 18

% Primary School 58

% Secondary School 24

Employment Status

% Unemployed 29

% Farming 64

% Off-Farm Work a 7

Ethnicity

% Maasai 54

% Mbugwe 21

% Arusha 8

% Other 17

female Male

% Tested for HIV b 31.7 23.9

% Non-Virgins 44.7 40.8

% Used a Condom During Last Sex c 7.6 12.0

Mean (SD) Age at First Sex c 14.6 (3.8) 14.2 (4.2)

Mean (SD) # Lifetime Sexual Partners c 2.0 (1.7) 3.1 (4.1)

aAlmost invariably this is in addition to farming.
bNon-responders were included in calculation of percentage as ’untested’.
cOnly those who reported being sexually active were included in the calculation.
doi:10.1371/journal.pone.0099987.t001
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target these psychographic features would be valuable in rural

areas where the pandemic is still growing. We first discuss these

psychographic findings. We then examine the ancillary results

showing that HIV knowledge has positive behavioral influences in

this sample, an outcome that runs counter to conclusions of

current reviews. Following this, we consider implications for

intervention strategy. We relegate to Section E of File S1

discussion of the effects of conventional demographic and

socioeconomic predictors (age, sex, education, employment,

ethnicity, and village heterogeneity) insofar as these are largely

in line with previous work, although the failure to show any effect

of media consumption, and the relatively higher use of HIV testing

by Maasai than by other ethnicities, are surprising outcomes (we

attribute the latter, tentatively, to donor-particular interests in

focusing on the Maasai population, but this needs further study).

Among results linked to psychographic characteristics, we first

found that youth who are ambitious to achieve higher education

have fewer sexual partners, controlling statistically for educational

achievement. This is what one might expect among more

ambitious and goal-orientated individuals who are presumably

not heavily discounting the future and who would like to stay

healthy, and this outcome is consistent with qualitative findings

that youth who are educationally ambitious show aversion to risk

taking [13]. While educated and wealthy people were initially most

at risk from the HIV epidemic [9], our evidence of restricted

sexual partners among youth with educational aspirations, even at

the rural village level, is a welcome development. Furthermore,

given evidence that the educated are more likely than the

uneducated to get tested for HIV and less likely to be sexually

active [9;26], this outcome confirms the widespread view that

promoting education will help reduce the HIV epidemic.

Second, there are two psychographic traits that capture home-

focused individuals – those who express a strong desire for

marriage, children and building a house, and those who have a

stated inclination to spend money on food for the family. These

home-focused individuals are more likely to have tested for HIV

status, and they are less likely to be virgins. This too is

encouraging: Youth who are settling down, or who plan to settle

down in conventional ways, are testing for HIV, and we find no

evidence that these youth are losing their virginity at a particularly

young age or showing a preference for a large number of sexual

partners. The prognosis would be even better if individuals in this

Table 3. Predictors of Sexual-Risk Taking.

Grouped Predictors Tested for HIV? a Ever Sexual? a Condom Used Last Sex a,b # Lifetime Sex Partners b,c Virginity Loss ’Hazard’ b,d

Intercept 28.38 (.91) * 25.76 (.70) * 23.54 (1.91) 21.73 (.42) * –

Psychographic Factors

Personal Vanity 2.18 (.18) .27 (.17) – 2.03 (.08) –

Ambition for Higher Education 2.05 (.21) 2.19 (.19) – 2.23(.08) * –

Family-Building Values .83 (.30) * .54 (.27) * – 2.03 (.12) –

Town Recreation 2.22 (.33) .52 (.31) – .42 (.09) * –

Perceived Parental Strictness .23 (.22) .11 (.21) – 2.10 (.08) –

Prefer Spending on Family .56(.24) * .52 (.24) * – 2.06 (.09) –

Demographics

Age .29 (.04) * .30 (.04) * .02 (.07) .05 (.01) * e

Gender: Female 1.12 (.31) * .77 (.28) * 2.64 (.55) 2.59 (.13) * 2.16 (.15)

Education

Primary 1.09 (.40) * 2.54 (.31) .77 (.69) .34 (.13) * 2.57 (.19) *

Secondary 1.33 (.47) * 21.12 (.39) * 2.01 (.83) * .34 (.18) 2.73 (.23) *

Employment

Farming .45 (.30) .22 (.26) 1.65 (.88) 2.11 (.15) 2.25 (.18)

Off-farm .67 (.49) .24 (.48) 1.31 (1.02) 2.03 (.19) 2.74 (.28) *

Ethnicity: Maasai .64 (.27) * .56 (.24) * 2.53 (1.05) 1.5 (.24) * .35 (.16) *

Village Membership – – 1f 3f –

Media Consumption g – – – – –

HIV Knowledge .83 (.21) * – .72 (.36) * 2.39 (.07) * –

Note. Raw regression weights are reported with standard errors (in parentheses). Dashes (2) reflect sets of items that were not included in an analysis due to their
negligible contribution to improvement in model fit. * p,.05
aRegression weights represent change in log odds (e.g.,.77 gives e0.77 = 2.166 increase in odds of engaging in sexual behavior for females relative to males, given other
covariates in the model.
bAnalyses carried out on data from the subset of individuals who reported previous sexual activity.
cExponentiated coefficients show the multiplicative increase in expected number of lifetime sex partners (e.g.,.34 gives e0.34 = 1.46increase in number of sexual partners
for youth with primary education relative to those without).
dCoefficients represent change in log odds of incremental probability of virginity loss. As examples, holding other variables constant, [A] completion of secondary
education reduces the incremental (yearly by age) hazard of virginity loss by a factor of e20.73 = 0.48 or 52% (1–.48) relative to those who have not completed primary
school, and [B] Maasai have an increased yearly hazard of virginity loss equal to e0.35 = 1.42 or 42% relative to non-Maasai.
eAge was not included in the set of basic demographic predictor variables for this analysis.
fNumber of villages (out of 7, excluding reference village) showing a significant positive relationship to outcome.
gMedia consumption is included for consistency, despite having been excluded as a predictor set in each of the best-fitting models in Table 2.
doi:10.1371/journal.pone.0099987.t003
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group had reported significantly fewer sex partners and/or showed

more condom use than less home-focused individuals. Clearly

HIV programs need to emphasize, for such home-focused

individuals, the message that sticking with a single partner, and/

or using condoms, would protect them further. This is important

given that it is common for individuals in Tanzania to continue

having multiple concurrent relations after their marriage [13] or to

engage in rapid serial monogamy [27].

Finally, youth who like dancing, playing pool and drinking

alcohol (those we termed as having a preference for town

recreation), are more likely to have a large number of lifetime

sexual partners compared to those who profess no such

preferences. These youth are well known. They like visiting local

towns (where they first experience these forms of recreation) and

then come back to the village, with cool clothes and gadgets, to

hang out at the village centers and popular drinking spots. They

form cliques, and their behavior appears to be far more strongly

influenced by their peers than by their kin [28]. They seem to have

little sense of the risk to which they are exposing themselves which,

as Macintyre et al. [29] show for South African youth, is typical

among individuals who have weak ties to their families and their

local communities. They use their ‘‘cool’’ to seduce others into

sexual relations, such that they attain multiple partners, and they

may act as patrons [30] to younger and more village-based youth

who aspire to modernity and who are looking for relationships

which will bring them a better life. From ethnographic observa-

tions, we often know these youth to be disillusioned with the

promise of development and the better life they anticipated after

completion of their education. Instead, when they return to their

villages, where they find no employment opportunities and

accordingly struggle with farming or opening small businesses (a

kiosk, trading goods on the side of the road, bicycle repair, etc.),

they become disheartened. Typically they resort to as much of a

life of leisure as they can afford, attempting to lure others into their

new habits.

Of ancillary interest are the findings that youth who are better

informed about HIV are more likely to have been tested for HIV,

to report having used a condom during sexual intercourse, and to

have fewer sexual partners during their lifetimes. These results

counter previous studies in which HIV/AIDS education has been

shown to be a poor deterrent to high-risk sexual behaviors. Our

results may differ from previous studies either because we control

statistically for a range of significant demographic predictors or

because the quality of HIV/AIDS education programs is

particularly good in this part of Tanzania due to strong donor

activity. Indeed, our village-level institutional analyses (unpub-

lished data) show considerable HIV/AIDS outreach activity. This

inter-village variation in HIV/AIDS outreach does not show a

consistent association with village level HIV/AIDS knowledge

(unpublished data), most likely because projects are targeted in

communities where levels of ignorance about HIV/AIDS are

suspected to be high, so baselines differ. Nevertheless, these

findings, that youth who are better informed about HIV are less

likely to engage in risky behaviors, provide a positive perspective

on the effects of HIV/AIDS education. While causality is difficult

to establish, and it is of course quite possible that those individuals

who are sexually cautious (test for HIV, use condoms, and practice

monogamy) pay more attention to and retain HIV/AIDS

educational messages, it seems plausible to conclude that good

HIV/AIDS outreach programs contribute to significant positive

behavioral outcomes at the individual level. Longitudinal studies

are needed to further corroborate this optimistic interpretation.

What light do these outcomes shed on potential intervention

strategies? First, we have suggested that youth with high

educational aspirations are behaving in ways that can curtail the

spread of HIV/AIDS. These individuals (whom our ethnographic

observations suggest are often found through ‘‘choir’’ or sports

groups) could be selected for positions of youth leadership while

still in secondary school. Health services outreach could support

groups of such individuals in setting up clubs and by fostering

social engagement through shared activities and visits among clubs

Figure 2. Selected Psychographic Characteristics and their Relationship with Sexual-Risk Outcomes. These partial regression plots [34]
show the predicted influence of significant behavioral characteristics (x-axes) on sexual risk-taking outcomes (y-axes), controlling for demographic
variables. Sexual risk-taking outcomes, by panel, include (a) number of lifetime sexual partners, (b) probability of previous HIV testing, and (c)
probability of non-virgin status.
doi:10.1371/journal.pone.0099987.g002
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of different villages. Second, although home-focused individuals

(when compared to less home-focused individuals) are more likely

to test for HIV, they report no fewer sexual partners nor greater

condom use, suggesting the need to design specific messages for

youth who are already settled, or contemplating settling, as

couples. Such individuals can often be identified through the

village school and health committees present in most Tanzanian

villages. Finally there are the youth who like dancing, playing pool,

and drinking alcohol. These young men and women are typically

disengaged from trying to make a living in the village, and they are

also known to exert considerable influence on their peers. A

successful HIV/AIDS program for these individuals requires

much more than just enhancing awareness and education:

Vocational-training with tangible employment opportunities that

give them direction and purpose will likely be of most benefit, with

strong recruitment efforts made in the village ‘‘centers’’ where pool

tables and bars are typically found.

While identifying individuals, or groups of individuals, at a

village level might seem inordinately time consuming, what are the

alternatives? Efforts to mitigate sexual risk-taking behaviors via

"top-down" changes in socio-economic and institutional infra-

structure, such as increased economic opportunities for women

and improved educational and health facilities, require complex

and expensive interventions that lie outside the remit of health

educators who often work in local hospitals and NGOs with very

limited resources. We therefore advocate, as a more tractable

strategy, taking a "bottom up" approach toward reducing sexual

risk-taking. This will require confronting maladaptive cultural,

behavioral, and attitudinal norms (such as time discounting and

alcohol consumption) and instilling ambition for higher education

and resistance against harmful forms of peer pressure. Toward this

end, the identification of individuals with strong educational

ambition and/or a clear home-building focus is a necessary first

step. Interventions can then aim at strengthening affiliations

between these individuals so as to develop nodal points and

networks from which beneficial behavioral and attitudinal changes

may propagate to the broader culture. This approach of building

communities of like-minded individuals to support one another in

overcoming entrenched and deleterious cultural norms has proven

effective in, for example, eradicating foot-binding in China [31]

and in halting female genital modifications in parts of West Africa

[32].

Before closing, we acknowledge the shortcomings of large scale

survey work with respect to sensitive issues. Bias in self-reports

stemming from secrecy, shame, and/or boastfulness is not

uncommon in large-scale surveys, and self-report bias is of

particular concern in studies of adolescents (e.g., [33]). This

remains the case even when researchers utilize participant

observation methods designed to reduce these sources of bias

[13]. Although all of our interviewers were young, Tanzanian, and

matched by sex with interviewees, we nevertheless observed sex-

related biases in reporting during the pilot study. To address this

problem, we subsequently utilized an innovative method devel-

oped by Lindstrom et al. [24] to obtain responses to those survey

items found to be of concern. In this method, the interviewer is

blind to the interviewees’ responses. Comparing the results of

Table 1 (Primary study) with Table A of File S1 (Pilot study) we

find that women are more than twice as likely to report non-virgin

status when their response is concealed; They are also more likely

to report having tested for HIV, a younger age at first sex (by 2.2

years), and a larger number of lifetime sexual partners. Men’s

responses were almost identical across the surveys, with the

exception of reporting fewer lifetime sexual partners when their

response was concealed. While we appreciate that survey methods

are not ideal for collecting data on sexual behavior, we believe that

use of the Lindstrom et al. method is valuable for this purpose.

To summarize, we developed an inventory to assess demo-

graphic, dispositional and behavioral features of rural Tanzanian

youth in order to better understand psychographic features linked

to sexual risk-taking behaviors. We previously identified six

psychographic features that we here examined as predictive of

sexual risk-taking behavior. We found that four of these

psychographic variables provided information beyond that

obtained from more conventional demographic and socioeconom-

ic measures alone. Specifically, individuals oriented toward higher

education and/or home- and family-building reported a lower

likelihood of engaging in sexual risk-taking behaviors, whereas

individuals oriented toward hedonic pursuits (e.g., dancing,

playing pool, consuming alcohol) were more likely to engage in

sexual risk-taking and, presumably, therefore more likely to

contract HIV/AIDS. At present, Tanzanian youth are subject to

conflicting social norms that they derive from their distinct ethnic

origins, their exposure to modernizing cultural trends, the all-too-

often mixed messages they receive from school teachers, their

economic constraints, and their idiosyncratic preferences [13].

Different individuals negotiate such conflicts in different ways, and

these differences are likely reflected in their aspirations, views, and

behaviors. We believe, and our results indicate, that these

psychographic features hold valuable information about the

determinants of sexual risk-taking behaviors linked to HIV

transmission, and we hope that this knowledge proves beneficial

in the design of future HIV/AIDS interventions.

Supporting Information

File S1 Additional analytic detail and discussion. Section

A Exploratory factor analyses of pilot survey data. Section B

Structural factor analyses of primary survey data. Section C

Hierarchical regression methodology. Section D Tables A-J.

Section E. Discussion of age, sex, education, employment and

ethnicity effects. Section F References.

(DOC)

File S2 Survey administered to Tanzanian youth to
assess demographic, attitudinal and behavioral charac-
teristics in relation to HIV/AIDS outcomes.
(DOC)

Acknowledgments

We thank USAID (US President’s Emergency Plan for AIDS Relief,

PEPFAR), the African Wildlife Foundation (AWF) and the Institute on the

Environment (University of Minnesota), Kari Hartwig for support from the

Whole Village Project, the research teams at Savannas Forever Tanzania

for fieldwork, and Andrew Ferdinands for preparation of the map. We also

thank Dr. Sayoki Mfinanga, Dr. Bernard Ngowi and Dr. Esther Ngadaya

from the National Institute for Medical Research who helped design the

overall research study on HIV/AIDs in rural Tanzania, Tom Eckstein and

Jon Salerno for analytical assistance earlier in the project, Craig Packer for

general SFTZ support, and Mike Gehron for the original idea.

Author Contributions

Conceived and designed the experiments: MBM SJ. Performed the

experiments: MBM SJ. Analyzed the data: SRA MBM KG. Contributed

reagents/materials/analysis tools: SRA MBM SJ. Wrote the paper: SRA

MBM SJ KG.

HIV/AIDS and Youth in Tanzania

PLOS ONE | www.plosone.org 8 June 2014 | Volume 9 | Issue 6 | e99987



References

1. TACAIDS. The History, Trends of Prevalence, and Efforts Towards Prevention

and Control of HIV and AIDS in the last 25 Years in Tanzania Mainland from
1983–2009. Dar es Salaam: Tanzania. Available: http://www.tacaids.go.tz/

home/13-tacaids-news/173-history-and-trends-of-hivaids-in-tanzania.html. Ac-
cessed 2012 Sep 19.

2. UNAIDS Report on the global AIDS epidemic. Geneva: Switzerland. Available:

http://www.unaids.org/globalreport/documents/20101123_GlobalReport_
full_en.pdf. Accessed 2012 Sep 19.

3. Mhalul A, Leyna G, Mmbaga E (2013) Risky behaviours among young people
living with HIV attending care and treatment clinics in Dar Es Salaam,

Tanzania: Implications for prevention with a positive approach. JIAS 16: 17342.

4. Kwesigabo G, Mwangu M, Kakoko D, Killewo J (2012) Health challenges in
Tanzania: Context for educating health professionals. J Public Health Pol 33:

S1, S23–S34.
5. Range N, Ipuge Y, O’Brien I, Egwaga S, Mfinanga T, et al. (2001) Trend in

HIV prevalence among tuberculosis patients in Tanzania, 1991–1998.
Int J Tuberc Lung Dis 5: 405–412.

6. Ministry of Health, Tanzania Mainland. National AIDS control programme.

HIV/AIDS/STDs surveillance report no 13. Dar es Salaam: NACP
Epidemiology Unit, 1999.

7. TACAIDS (2008) Tanzania HIV/AIDS and malaria indicator survey 2007–
2008. Dar es Salaam: Tanzania. Available: http://www.tacaids.go.tz/hiv-and-

aids-information/about-hiv-and-aids.html. Accessed 2012 Sep 19.

8. Hallett TB, Stover J, Mishra V, Ghys PD, Gregson S, et al. (2010) Estimates of
HIV incidence from household-based prevalence surveys. AIDS 24: 147–152.

9. Hargreaves JR, Howe LD (2010) Changes in HIV prevalence among differently
educated groups in Tanzania between 2003 and 2007. AIDS 24: 755–761.

10. Cowan F, Pettifor A (2009) HIV in adolescents in sub-Saharan Africa. Curr
Opin HIV AIDS 4: 288–293.

11. Bankole A, Biddlecom A, Guiella G, Singh S, Zulu E (2007) Sexual behavior,

knowledge and information sources of very young adolescents in four sub-
Saharan African countries. Afr J Reprod Health 11: 28–43.

12. TACAIDS (2012) Tanzania HIV/AIDS and malaria indicator survey 2011-
2012. Dar es Salaam: Tanzania. Available: http://www.tacaids.go.tz/hiv-and-

aids-information/about-hiv-and-aids.html. Accessed 2014 Jan 19.

13. Plummer MD, Wight D (2011) Young people’s lives and sexual relationships in
rural africa: Findings from a large qualitative study in Tanzania. Lanham:

Lexington Books. 464 p.
14. Mathews C, Aarø LE, Grimsrud A, Flisher AJ, Kaaya S, et al. (2012) Effects of

the SATZ teacher-led school HIV prevention programmes on adolescent sexual
behaviour: Cluster randomised controlled trials in three sub-Saharan African

sites. Roy Soc Trop Med Hyg. 23: 55–61.

15. Rotheram-Borus MJ, Murphy DA, Coleman CL, Kennedy M, Reid HM, et al.
(1997) Risk acts, health care, and medical adherence among HIV positive youths

in care over time. AIDS & Behav 112: 43–51.
16. Brown LK, Schultz JR, Parsons JT, Butler RB, Forsberg AD, et al. (2000) Sexual

behavior change among human immunodeficiency virus-infected adolescents

with hemophilia. J Am Acad Pediatrics 106(2): 22.
17. Hays RB, Paul J, Ekstrand M (1997) Actual versus perceived HIV status, sexual

behaviors and predictors of unprotected sex among young gay and bisexual men
who identify as HIV-negative, HIV positive and untested. AIDS 11: 1495–1502.

18. Diamond C, Buskin S (1999) Continued risky behavior in HIV-infected youth.

A J Public Health 90: 115–118.

19. Battles HB, Wiener LS (2002) From adolescence through young adulthood:

psychosocial adjustment associated with long term survival of HIV. J Adolescent

Health 30(3): 161–167.

20. Aarø LE, Flisher AJ, Kaaya S, Onya H, Fuglesang M, et al. (2006) Promoting

sexual and reproductive health in early adolescence in South Africa and

Tanzania: Development of a theory- and evidence-based intervention

programme. Scand J Public Health 34: 150–158.

21. Peters LWH, Kok G, Ten Dam GTM, Buijs GJ, Paulussen TGWM (2009)

Effective elements of school health promotion across behavioral domains: A

systematic review of reviews. BMC Public Health 9: 182.

22. Gallant M, Maticka-Tyndale E (2004) School-based HIV prevention pro-

grammes for African youth. Soc Sci Med 58: 1337–1351.

23. Michielsen K, Chersich MF, Luchters S, De Koker P,Van Rossem R, et al.

(2010) Effectiveness of HIV prevention for youth in sub-Saharan Africa:

Systematic review and meta-analysis of randomized and nonrandomized trials.

AIDS 24: 1193–1202.

24. Lindstrom DP, Belachew T, Hadley C, Hattori MK, Hogan D, et al. (2010)

Nonmarital sex and condom knowledge among Ethiopian young people:

Improved estimates using a nonverbal response card. Stud Fam Plann 4: 251–

262.

25. Hurley AE, Scandura TA, Schriesheim CA, Brannick MT, Seers A, et al. (1997)

Exploratory and confirmatory factor analysis: Guidelines, issues, and alterna-

tives. J Organ Behav 18: 667–683.

26. MoyoW, Levandowski BA, MacPhail C, Rees H, Pettifor A (2008) Consistent

condom use in South African youth’s most recent sexual relationships. AIDS

Behav 12: 431–440.

27. Borgerhoff Mulder M (2009) Serial monogamy as polygyny or polyandry?

Marriage in the Tanzanian Pimbwe. Hum Nature 20: 130–150.

28. James S, Reddy SP, Taylor M, Jinabhai CC (2004) Young people, HIV/AIDS/

STIs and sexuality in South Africa: The gap between awareness and behavior.

Acta Pedi 93: 264–269.

29. Macintyre K, Rutenberg N, Brown L, Karim A (2004) Understanding

perceptions of HIV risk among adolescents in KwaZulu-Natal. AIDS Behav

8: 237–250.

30. Swidler A, Cotts Watkins S (2007) Ties of dependence: AIDS and transactional

sex in rural Malawi. Stud Fam Plann 38: 147–162.

31. Mackie G (1996) Ending footbinding and infibulation: A convention account.

Am Sociol Rev 61: 999–1017.

32. Mackie G (2000) Female genital cutting: The beginning of the end. In: Shell-

Duncan B, Herlund Y, editors. Female "circumcision" in Africa. Boulder: Lynne

Rienner Publishers. pp. 253–281.

33. Beguy D, Kabiru CW, Nderu EN, Ngarwe MW (2009) Inconsistencies in self-

reporting of sexual activity among young people in Nairobi, Kenya. J Adolescent

Health 45: 495–601.

34. Brehney P, Burchett W (2013) Visualization of regression models using visreg().

Available: http://web.as.uky.edu/statistics/users/pbreheny/publications/

visreg.pdf. Accessed 2013 Jan.

HIV/AIDS and Youth in Tanzania

PLOS ONE | www.plosone.org 9 June 2014 | Volume 9 | Issue 6 | e99987

http://www.tacaids.go.tz/home/13-tacaids-news/173-history-and-trends-of-hivaids-in-tanzania.html
http://www.tacaids.go.tz/home/13-tacaids-news/173-history-and-trends-of-hivaids-in-tanzania.html
http://www.unaids.org/globalreport/documents/20101123_GlobalReport_full_en.pdf
http://www.unaids.org/globalreport/documents/20101123_GlobalReport_full_en.pdf
http://www.tacaids.go.tz/hiv-and-aids-information/about-hiv-and-aids.html
http://www.tacaids.go.tz/hiv-and-aids-information/about-hiv-and-aids.html
http://www.tacaids.go.tz/hiv-and-aids-information/about-hiv-and-aids.html
http://www.tacaids.go.tz/hiv-and-aids-information/about-hiv-and-aids.html
http://web.as.uky.edu/statistics/users/pbreheny/publications/visreg.pdf
http://web.as.uky.edu/statistics/users/pbreheny/publications/visreg.pdf

