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Background Background 
This paper investigates the impact of Kenyan unconditional cash transfer programs on a 
range of HIV risk indicators, including transactional sex, sexual concurrency, knowledge 
of HIV, and HIV testing. Previous research on cash transfers in similar contexts suggests 
that the provision of cash transfers can be a potent method to bolster HIV prevention 
efforts. We hypothesized that as a result of receiving cash transfers from the government, 
individuals will have increased contact with social services, which can provide them with 
critical health education that will motivate them to modify their HIV risk behaviors. 

Methods Methods 
We used data from the latest Kenya Demographic and Health Survey (KDHS), which 
contained 12,800 unique responses from individuals between the ages of 15 and 54. We 
compared the prevalence of various HIV risk indicators and demographic covariates 
between those who received cash transfers and those who did not using unequal variances 
t-tests and chi-square tests. We estimated the average treatment effect on the treated 
(ATT) using propensity score matching. 

Results Results 
Notably, individuals who received any cash transfer were less likely to have paid for sex in 
the past 12 months (ATT: -0.024, P=0.023), more likely to know of a place to get tested for 
HIV (ATT: 0.022, P=0.030), and more likely to have used a condom during sex with their 
most recent partner (ATT: 0.045, P=0.038). However, cash transfer recipients were more 
likely to have a sexual partner 10 or more years older than themselves (ATT: 0.102, 
P<0.001), less likely to have comprehensive HIV knowledge (ATT: -0.118, P<0.001), and 
more likely to have been tested for HIV two or more years ago (ATT: 0.052, P=0.028). 

Conclusions Conclusions 
Based on our analysis of nationally representative data, we conclude that the receipt of 
unconditional cash transfers is associated with the reduction of some HIV risk indicators 
in Kenya. 

Over 1.6 million Kenyans live with HIV, constituting a 
5.4% adult prevalence of HIV. 1 Kenya currently has the 
fourth-largest HIV epidemic in the world; however, much 
progress has been done to combat this scourge. Over the 
last few years, the Kenyan Ministry of Health has aggres-
sively scaled up antiretroviral therapy (ART). Presently, 65% 
of children living with HIV and 80% of pregnant women 
living with HIV have been linked to treatment. 1 Similarly, 
Kenya has also advanced education on methods of preven-
tion, with just under 60% of Kenyans between 15 and 24 
years of age having knowledge of HIV prevention tech-
niques. 1 Continued expansion of ART and other prevention 
methods will continue to decrease the incidence of HIV. 

Beyond targeting the HIV epidemic biomedically, the 
Kenyan government has also established critical social pro-
tection programs. With support from the international 
community and the appropriate political climate, the 
Kenyan government implemented its first unconditional 
cash transfer program in 2004, intended to help orphans 
and vulnerable children (OVC) buffer the stress associated 
with losing one or both parents to AIDS. 2 Previous research 
has shown that the OVC cash transfer program is associated 
with decreased risk of early sexual debut 3 and early preg-
nancy. 4 However, since 2004, the government has intro-
duced several other cash transfer programs, including el-
derly, urban food subsidy, and hunger safety net programs. 
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Our research adds to the growing literature on the benefits 
of Kenyan unconditional cash transfer programs by exam-
ining the population-wide associations between receipt of 
cash transfers and various HIV risk indicators. We include a 
more comprehensive coverage of the diverse range of cash 
transfer programs available in Kenya and analyze the most 
recent nationally representative data available using a rig-
orous, matching method. 

Cash transfer recipients generally come from a lower so-
cioeconomic background, are less educated, and possess 
lower levels of health literacy. Unconditional cash transfers 
are intended to provide individuals and households with 
supplementary income to protect them from the ills of 
poverty. 5 We hypothesize that as a result of receiving cash 
transfers — compared to those who do not receive cash 
transfers — recipients will be less likely to engage in HIV 
risk behaviors, such as transactional sex and age-disparate 
sex, and more likely to engage in safe sex practices, such as 
using condoms and getting tested for HIV. We believe that 
cash transfers confer these health benefits on their recipi-
ents through increased linkage to social services. Because 
recipients have increased interactions with the Kenyan gov-
ernment as a result of receiving cash transfers, they are like-
ly to be exposed to more health communication, which can 
increase their own general health literacy. Thus, those who 
receive cash transfers should have higher levels of knowl-
edge when it comes to HIV prevention, allowing them to re-
duce their risk of infection. 

METHODS 
BACKGROUND ON THE DEMOGRAPHIC AND HEALTH 
SURVEYS 

The Demographic and Health Surveys (DHS) are nationally 
representative surveys administered by the United States 
Agency for International Development (USAID) in conjunc-
tion with target nations approximately every five years. 6 

Incorporating large sample sizes, these surveys employ a 
stratified two-stage cluster design: clusters are first identi-
fied via census data and then individual households are se-
lected from each cluster. 7 These households and the in-
dividuals within them respond to questionnaires adminis-
tered by trained staff members. The survey items are de-
signed to collect data on a variety of health measures, in-
cluding maternal health; education; HIV/AIDS knowledge, 
attitudes, and behavior; and wealth. The results from these 
surveys are used to help inform and shape health policies. 
We use the latest DHS conducted in Kenya: the 2014 Kenya 
DHS (KDHS). 

The KDHS is a nationally representative survey for Kenya 
that sampled 36,430 households and collected detailed 
health and sociodemographic information. A total of 1,612 
clusters — 617 urban and 995 rural — were selected from 
the master frame. These clusters were randomly drawn from 
enumeration areas used in the 2009 Kenya Population and 
Housing Census. Because our research question focused on 
the receipt of cash transfers, HIV risks and knowledge, our 
final analytic sample consists of 12,800 unique responses 
from individuals between the ages of 15 and 54. Our analyt-
ic sample is representative of the overall sample and mir-

rors its distribution on all relevant demographic character-
istics. 

Of note, potential biases stemming from data collection 
are limited because of the extensive training of interview-
ers, supervisors, and quality assurance personnel as well as 
the comprehensive measures put in place to monitor uni-
formity of data collection and adherence to survey proto-
col. All collected data were double entered and validated. 
However, biases could have been present in the form of re-
call bias and non-response bias. Recall bias is always to be 
expected in survey-based studies, but the large sample size 
present should allay concerns of skewed results. Additional-
ly, the overall response rate was 99%, which mitigates major 
concerns regarding non-response bias. 

EXPLORATORY DATA ANALYSIS 

All analyses were conducted in Stata version 15.1 (Stat-
aCorp LLC, College Station, TX, USA). 8 We first merged 
the individual, men, and household questionnaires to cre-
ate a master dataset. We then conducted preliminary analy-
sis of the association between receipt of cash transfers and 
respondent characteristics using unequal variances t-tests 
and chi-square tests. 

PROPENSITY SCORE MATCHING 

Because of our exploratory data analysis, we recognized 
that those who received cash transfers had different base-
line characteristics than those who did not. Thus, we turned 
to propensity score matching to reduce these observable 
differences between the treatment and control groups and 
produce more comparable groups. Propensity score match-
ing estimates the effect of a treatment by accounting for 
covariates that predict treatment assignment. We utilized 
Becker and Ichino’s pscore Stata package to perform match-
ing. 9 This algorithm first runs a logistic regression with the 
treatment variable as the dependent variable and the se-
lected covariates to match on as the independent variables 
to calculate the propensity score for each individual, which 
is the conditional probability of receiving a treatment giv-
en pretreatment conditions. 10 Next, pscore splits the sam-
ple into equally spaced intervals based on the calculated 
propensity scores and checks to see if the average propensi-
ty scores in the treatment and control groups are compara-
ble. If this assumption is not met, then the algorithm splits 
the intervals in half and tests again. This process repeats 
until all the intervals have comparable average propensity 
scores between the two groups. The program ends by test-
ing for balancing of covariates: the means of each covariate 
in the treatment and control groups have to be comparable. 
If the balancing property is satisfied, pscore will notify the 
user accordingly; otherwise, it will let the user know to try a 
different set of covariates to match on. 

In our case, the treatment variable was receipt of any 
cash transfer, and we chose to match our sample on age, 
years of education, wealth index factor score, number of 
children ever born, and sex of household head. The cal-
culated propensity scores were relatively well-balanced be-
tween the two comparison groups as shown in Figure 1Figure 1, and 
through matching, we were able to significantly reduce the 
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Figure 1. Satisfactory balancing of propensity scores between the treatment (received cash transfer) and control (no Figure 1. Satisfactory balancing of propensity scores between the treatment (received cash transfer) and control (no 
cash transfer) groups. Data from the 2014 Kenya Demographic and Health Survey. cash transfer) groups. Data from the 2014 Kenya Demographic and Health Survey. 

Figure 2. Reduction of bias through the use of propensity score matching. Data from the 2014 Kenya Demographic and Figure 2. Reduction of bias through the use of propensity score matching. Data from the 2014 Kenya Demographic and 
Health Survey (KDHS). Note: The wealth index is included in the KDHS dataset and is constructed via principal Health Survey (KDHS). Note: The wealth index is included in the KDHS dataset and is constructed via principal 
component analysis of household assets, including bicycles, televisions, running water, and electricity. component analysis of household assets, including bicycles, televisions, running water, and electricity. 

bias from observable confounding factors (Figure 2Figure 2). 
Using the propensity scores obtained through pscore, we 

then proceeded to estimate the average treatment effect 
on the treated (ATT). Because propensity scores are con-

tinuous variables, it is highly unlikely that a treated and a 
control will have the exact same propensity score. As such, 
we must estimate the ATT using alternative methods that 
select comparable treated and controls. We chose to use 
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three methods: nearest-neighbor, kernel, and stratification 
matching. Although each produced slightly different ATT 
values, their estimates were consistent with one another. 

For most of the variables we examined, the KDHS data 
were usable in their native formats; however, we had to con-
struct a few outcome variables ourselves. We constructed 
the comprehensive HIV knowledge variable following the 
definition provided in the official summary report of the 
2014 KDHS, which defined this variable as: 

“knowing that consistent use of a condom during sex-
ual intercourse and having just one uninfected faithful 
partner can reduce the chance of getting the AIDS 
virus, knowing that a healthy-looking person can have 
the AIDS virus, and rejecting the two most common lo-
cal misconceptions about transmission or prevention of 
the AIDS virus” 11 

Additionally, we constructed the most recent HIV test 2+ 
years ago variable by assigning responses of 23 months and 
lower the value of 0, and responses that were coded as two 
or more years the value of 1. We constructed the partner 10+ 
years older variable by subtracting the responding individ-
uals’ ages from their provided ages of their sexual partners 
and then coding the differences that were less than 10 as 0, 
and the differences that were 10 or more as 1. 

Because most of the outcomes we investigated were bi-
nary, we simply coded them as either 0 or 1, with 0 indi-
cating the lack of the particular outcome and 1 indicating 
the occurrence of the outcome. Therefore, averages of out-
comes within the treatment and control groups were the 
sums of 0s and 1s divided by the respective numbers of ob-
servations. Thus, the ATT values we obtained can be inter-
preted as the differences in the probabilities of observing 
specific HIV-associated risk behaviors between those who 
received cash transfers and those who did not. 

RESULTS 

Survey respondents who did not receive cash transfers were 
significantly different from those who did. Table 1Table 1 displays 
the complete results of this analysis. Those who did not re-
ceive cash transfers were significantly younger (32.44 years 
vs. 34.36 years, P<0.001), were more likely to be male 
(31.19% vs. 22.72%, P<0.001), had more years of education 
(7.9 vs. 4.9, P<0.001), were more likely to be in a household 
led by a male (68.74% vs. 55.06%, P<0.001), had fewer 
household members (4.29 vs. 5.47, P<0.001), were more 
likely to be currently employed (74.43% vs. 60.25%, 
P<0.001), and were less likely to be illiterate (17.99% vs. 
43.56%, P<0.001). Because of all these differences in the 
treatment and control groups, we proceeded with propensi-
ty score matching to generate more comparable groups. 

Using propensity score matching, we were able to cal-
culate the average treatment effect on the treated (ATT) 
for various HIV risk indicators. Table 2Table 2 highlights our main 
results. Those who received cash transfers were less likely 
to have paid for sex in the past 12 months (ATT: -0.024, 
P=0.023), more likely to know of a place to get tested (ATT: 
0.022, P=0.030), and more likely to have used a condom 
with their most recent partner (ATT: 0.045, P=0.038). Inter-
estingly, those who received cash transfers were also more 

likely to have a partner 10 or more years older (ATT: 0.102, 
P<0.001), less likely to have comprehensive HIV knowledge 
(ATT: -0.118, P<0.001), and more likely to have a most re-
cent HIV test result that was from two or more years ago 
(ATT: 0.052, P=0.028). 

DISCUSSION AND CONCLUSIONS 

The main purpose of this study was to analyze the associ-
ation of cash transfer programs in Kenya with key HIV risk 
indicators, including transactional sex, HIV testing, and 
condom usage. Our results demonstrate that the receipt of 
unconditional cash transfers is associated with the reduc-
tion of some HIV risk indicators, which supports our ini-
tial hypothesis. At the same time, though, we observed that 
the receipt of cash transfers was associated with increas-
es in other risk indicators. These negative results suggest 
that the marginal increase in household income provided 
by unconditional cash transfers is not enough to complete-
ly counteract the effects of lower levels of health literacy 
associated with lower levels of wealth. This explanation is 
reasonable, since many of the various cash transfer pro-
grams we examined were not explicitly focused on increas-
ing health literacy or reducing HIV risk. Nevertheless, our 
positive results are suggestive of the largely protective as-
sociation between cash transfers and HIV risk. 

Although we cannot conclusively establish causation, 
these results are promising and attest to the far-reaching 
benefits of cash transfer programs, beyond those conceived 
at their inception. These results are in line with the findings 
of other researchers in similar contexts. For example, our 
finding that cash transfers are associated with a decrease in 
the probability of engaging in transactional sex is consis-
tent with the results of Cluver et al’s work in South Africa. 
12 Kohler and Thornton also support one of our findings: 
they found a 5.2% increase in the likelihood of condom us-
age among men who received conditional cash transfers in 
Malawi 12; quite similar to the 4.5% increase we found in 
Kenya. 

Nonetheless, we should take these findings with caution 
given the non-random receipt of cash transfers as well as 
the observational and cross-sectional nature of the data, 
limiting our ability to estimate causal effects. However, giv-
en the nationally representative data and the extensive set 
of covariates used in our analysis, our study was able to 
mimic (based on observables) a quasi-experimental design 
through the use of propensity score matching, and thus 
make empirical estimations of the relationship between re-
ceipt of cash transfers and reduction of certain HIV risk in-
dicators. Further research is needed and should focus on 
the collection of longitudinal data to allow for more robust 
causal inference analyses overtime. Additionally, if future 
iterations of the KDHS include HIV test results along with 
data on cash transfers, then our work could be extended 
to measure the association between cash transfers and HIV 
status. We would initially predict that cash transfer recip-
ients have a lower likelihood of being HIV positive than 
those who do not receive them. 
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Table 1. Survey respondent characteristics by the receipt of any cash transfer*,† Table 1. Survey respondent characteristics by the receipt of any cash transfer*,  

No Cash Transfer No Cash Transfer Any Cash Transfer Any Cash Transfer Test Statistic (Test Statistic (PP-value) -value) 

HIV risk indicators: HIV risk indicators: 

Have ever paid for sex 0.1171 (0.0052) 0.1046 (0.0332) t=0.371 (P=0.711) 

Have paid for sex in the past 12 months 0.0361 (0.0030) 0.0116 (0.0116) t=2.040 (P=0.044)‡ 

Point concurrent sexual partners 0.3601 (0.0187) 0.4285 (0.1372) t=-0.493 (P=0.629) 

Cumulative concurrent sexual partners 0.7097 (0.0177) 0.6428 (0.1328) t=0.498 (P=0.626) 

Partner 10+ years older 0.2393 (0.0041) 0.3686 (0.0282) t=-4.527 (P<0.001)‡ 

Heard of STIs 0.9970 (0.0004) 0.9901 (0.0049) t=1.393 (P=0.164) 

Heard of AIDS 0.9966 (0.0005) 0.9901 (0.0049) t=1.311 (P=0.190) 

Ever been tested for HIV 0.8626 (0.0030) 0.7896 (0.0203) t=3.554 (P<0.001)‡ 

Know of a place to get tested for HIV 0.9766 (0.0013) 0.9475 (0.0111) t=2.595 (P=0.009)‡ 

Used a condom with most recent partner 0.1608 (0.0035) 0.1337 (0.0197) t=1.350 (P=0.178) 

Comprehensive HIV knowledge 0.5777 (0.0044) 0.4164 (0.0246) t=6.441 (P<0.001)‡ 

Most recent HIV test 2+ years ago 0.2088 (0.0039) 0.2704 (0.0249) t=-2.439 (P<0.015)‡ 

Demographic covariates: Demographic covariates: 

Age (in years) 32.43 (0.07) 34.36 (0.48) t=-3.884 (P<0.001)‡ 

Age (stratified): χ2=45.40 (P<0.001)‡ 

15-19 0.0499 0.0741 

20-24 0.1515 0.1160 

25-29 0.2240 0.1531 

30-34 0.1769 0.1407 

35-39 0.1602 0.1704 

40-44 0.1191 0.1481 

45-49 0.0922 0.1654 

50-54 0.0261 0.0321 

Sex: χ2=13.18 (P<0.001)‡ 

Male 0.3119 0.2272 

Female 0.6881 0.7728 

Years of education 7.90 (0.03) 4.94 (0.22) t=12.72 (P<0.001)‡ 

Education: χ2=230.9 (P<0.001)‡ 

No education 0.1244 0.3778 

Primary 0.5016 0.4321 

Secondary 0.2596 0.1457 

Higher 0.1144 0.0444 

Sex of household head: χ2=33.88 (P<0.001)‡ 

Male 0.6874 0.5506 

Female 0.3126 0.4494 

Number of household members 4.29 (0.02) 5.46 (0.12) t=-9.492 (P<0.001)‡ 

Currently working 0.7443 (0.0039) 0.6024 (0.0243) t=5.751 (P<0.001)‡ 

Literacy: χ2=174.6 (P<0.001)‡ 

Cannot read at all 0.1799 0.4356 

Able to read only parts of sentence 0.0898 0.0990 

Able to read the whole sentence 0.7278 0.4629 

No card with required language 0.0002 0 

Blind/visually impaired 0.0023 0.0025 

Number of observations 12,395 405 

STI – sexually transmitted infection 
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*Data from the 2014 Kenya Demographic and Health Survey 
†Analysis was performed using unweighted and unmatched data. 
‡Significant at the α = 0.05 level, testing that the no cash transfer and the any cash transfer groups are the same. 

Table 2. Association between receipt of cash transfer and various HIV risk indicators*,† Table 2. Association between receipt of cash transfer and various HIV risk indicators*,  

HIV risk indicators HIV risk indicators ATT‡ (SE) ATT  (SE) T-statistic (T-statistic (PP-value) -value) 

Have paid for sex in the past 12 months -0.024 (0.012) t=-2.029 (P=0.023)§ 

Know of a place to get tested 0.022 (0.012) t=1.896 (P=0.030)§ 

Used a condom with most recent partner 0.045 (0.025) t=1.796 (P=0.038)§ 

Have a partner 10+ years older 0.102 (0.026) t=3.954 (P<0.001)§ 

Comprehensive HIV knowledge -0.118 (0.023) t=-5.075 (P<0.001)§ 

Most recent HIV test 2+ years ago 0.052 (0.027) t=1.939 (P=0.028)§ 

*Data from the 2014 Kenya Demographic and Health Survey 
†Sample was matched on age, years of education, wealth index factor score, number of children ever born, and sex of household head. 
‡Average Treatment Effect on the Treated (ATT). 
§Significant at the α < 0.05 level. 
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