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Introduction: Kenya’s coverage of HIV testing has doubled over the last decade, yet 

approximately half of HIV positive individuals were unaware of their infection in 2012. HIV 

testing in resource-limited settings can be most effective in diagnosing unknown HIV positive 

individuals through frequent and strategic testing in populations at high risk of infection. An 

assessment of the frequency of testing and the predictors of first time and repeat testing is critical 

for monitoring the effectiveness of testing strategies in hard-to-reach populations.  

Methods: We conducted a cross-sectional analysis of adults aged ≥18 who tested HIV-positive 

at 4 HIV testing and counseling clinics in Kenya from February 2015 to February 2016, we 

categorized individuals based on testing history and used Wilcoxon rank-sum test to assess 

differences in, intervals between the most recent and current HIV test among repeat testers 

(intertest interval), and logistic regression to determine characteristics associated with first-time 

and repeat testing.    

Results: Among 1136 people testing HIV-positive, 336 (30%) had never tested for HIV and 70% 

had tested before, of whom 208 (26%) had previously tested positive. Among previously 

negative repeat testers, the median intertest interval was 414 days for key populations (IQR=179-

1072) and 538 days for the general population (IQR=228-1299) [p=0.0936]. Compared to 

previously negative repeat testers, being a first-time tester was associated with being age ≥40 

years (vs. 18-24 years; adjusted odds ratio [aOR]=2.36, 95% confidence interval [CI]=1.5-3.68), 



male (vs. female; 1.89, IQR=1.43-2.51), and being tested through provider-initiated testing and 

counseling (vs. client-initiated; 0.73, IQR=0.55-0.97).  

Conclusions: Our results confirm that there is need to increase HIV testing among older 

individuals and men in Kenya, increase the frequency of testing in key populations, and maintain 

efforts to offer provider-initiated and facility-based testing to reach first-time testers. 
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INTRODUCTION  

Gaps in HIV testing result in increased AIDS-related mortality and risk of onward HIV 

transmission (1,2). UNAIDS estimated that almost 40 million people were living with HIV in 

2017 globally, of whom 25% did not know their status (3,4). Frequent testing in populations at 

high risk for HIV and rapid initiation of treatment upon an HIV positive result are critical to 

achieve global UNAIDS 90-90-90 targets (5). More strategic approaches to HIV testing are 

increasingly necessary to facilitate more efficient diagnosis of persons in hard to reach 

populations who have not previously tested and newly infected individuals. 

In 2012, an estimated 53% of HIV infected individuals in Kenya were unaware of their 

infection despite 72% of people aged 15-64  reporting a prior HIV test (6,7). Testing coverage 

was lowest among men, older adults (55-65 years), people who had never married, and people 

who did not think they were at risk for HIV (6,7). Kenya has adopted several approaches to 

increase uptake of HIV testing including provider-initiated testing and counseling, assisted 

partner services, couple testing, and self-testing (8). Kenya’s National HIV Testing Services 

Guidelines also recommend that the general population test annually and key populations at 

higher risk of infection such as men who have sex with men (MSM), people who inject drugs 

(PWID), and sex workers, test every three months (9). Persons newly HIV positive are 

recommended a second test at an HIV care clinic (known locally as Comprehensive Care 

Clinics) before enrollment into care and initiation of antiretroviral therapy (ART) (9).  

Understanding which populations have never been tested before and the frequency of 

testing in key populations is critical for monitoring the adherence to guidelines and effectiveness 

of testing strategies and in hard-to-reach populations. To better understand gaps and potential 

redundancies in HIV testing and inform approaches for improving the reach and efficiency of 

testing strategies, we assessed the reasons people seek HIV testing, identified the time intervals 

between prior and current tests, and determined characteristics associated with prior HIV testing 

and test results in a population of adults testing HIV positive at HIV testing and counseling 

(HTC) clinics.  

 

METHODS 

Data Sources 

This analysis is nested within a larger study that examined the feasibility and 

acceptability of the integration of an iris recognition biometric identification system into routine 

HIV counseling and testing in Kenya (10). The parent study included individuals who tested 

positive for HIV at HTC clinics in four study sites (one rural, two urban, and one peri-urban). 

The facilities include Kenyatta National Hospital (KNH), Kisumu East District Hospital, Kiambu 

District Hospital, and Kombewa Sub-County Hospital. Participants completed an adapted 

electronic version of the Kenyan Ministry of Health’s standard-of-care HTC intake form. Data 

were collected using Open Data Kit (ODK) on a secure android-based data mobile device. 

Information was uploaded via an encrypted connection, into the National AIDS and STI Control 

Programme (NASCOP) case-based registry. Eligibility criteria for the parent study included 

being over 18 years of age, enrollment in no other studies, and providing oral consent. Ethical 

approvals for the study and secondary analysis were obtained from the University of Washington 

Institutional Review Board, the Kenyatta National Hospital-University of Nairobi Ethical 

Review Committee, and NASCOP.  

 



Measures 

The MOH intake form collected data on demographic characteristics, risk factors in the 

last 12 months, reasons for testing, whether the individual has ever tested before and the date of 

their most recent HIV test. Sociodemographic factors include: age, sex, and marital status. We 

categorized age as 18-24, 25-39, and ≥40 years. HIV risk factors in the MOH intake form were 

defined as:  occupation as a fisherperson or truck driver; prisoners; men who have sex with men; 

and exchanging money or other material gain for sex. Participants reporting any of these risk 

factors were considered members of a key population for this analysis. Participants were asked 

“Why did you test for HIV today?” and could select one or more of the following reasons for 

testing: (1) partner tested positive, (2) pregnant or partner is pregnant, (3) starting a new 

relationship, (4) relationship (e.g. couple testing, separation) that is not new, (5) required testing 

(for travel, job, medical certificate), (6) provider initiated testing and counseling (PITC) - health 

worker recommended HIV test (not sick), (7) sought care and health worker recommended HIV 

test (sick), (8) diagnosed with an STI, (9) sickness that made you worried about HIV, (10) 

potential exposure to HIV (condom burst, unprotected sex, unknown partner status, blood 

exposure, rape, assault), (11) wanting to be screened for HIV (no specific reason given), (12) 

confirm HIV positive test result or enroll in care, and (13) other (specified). 

 

Statistical Analysis 

We excluded participants who completed the intake form after the HIV testing visit in an effort 

to reduce recall bias. The remaining individuals completed the form at the HIV testing visit. We 

categorized participants into HIV testing groups as follows: participants who reported they had 

never tested before (first time testing), tested before and reported their last test result was 

negative (previously negative repeat testing), and tested before and reported their last test result 

was positive (previously positive repeat testing).  

The proportion of participants selecting each reason for testing was stratified by testing 

group. The intertest interval was defined as the number of days between the most recent HIV test 

(date self-reported) and the current HIV testing visit as a measure of testing frequency among 

repeat testers (11). In addition, we compared intertest intervals by result of last test (previously 

positive vs. previously negative) and, stratified by last test result, whether participants received 

client-initiated testing and counseling [CITC] vs. provider-initiated testing and counseling 

[PITC]), whether they were members of a key population vs. general population, and whether 

they were males exchanging money for sex vs. females exchanging money for sex to assess the 

adherence to recommended national testing guidelines and protocols using two-sample Wilcoxon 

rank-sum (Mann-Whitney U) tests.  

A logistic regression model was used to compare characteristics associated with being a 

first time tester versus a previously negative repeat tester. A separate logistic regression model 

was used specifically among repeat testers to compare characteristics associated with being 

previously negative versus a previously positive. We considered the following potential 

predictors: sex, age, marital status, reporting at least one risk factor in the last 12 months, and 

exchanging money for sex. We included variables with p-values <0.1 in bivariate analyses in the 

multivariate logistic regression models, and variables with p<0.05 were considered significant 

and calculated odds ratios associated with testing status and presented estimates with 95% 

confidence intervals. All statistical analyses were conducted using STATA version 15.1 (College 

Station, TX).  

 



RESULTS 

Testing History, Study Population, and Reasons for Testing  

From February 2015 to February 2016, 8,794 people tested HIV positive and enrolled in 

the parent study, of whom 1,136 (13%) completed the HTC intake form at the HIV testing visit 

and were included in the current analysis. Of the 1,136 participants, 336 (30%) were testing for 

the first time, and 800 (70%) had previously tested, among whom 592 (52%) reported their most 

recent test was negative and 208 (18%) reported their most recent test was positive.  

The majority of participants were 25-39 years old (52%), female (57%), and in 

monogamous marriages (51%), approximately half (52%) initiated their HIV test themselves (i.e. 

CITC), while the other half had a provider initiate their test (i.e. PITC). A higher proportion of 

participants were enrolled in the study at Kenyatta National Hospital (32%), followed by Kiambu 

(25%), Kisumu East (25%), and Kombewa (18%). Fourteen percent (14%) of participants were 

members of at least one key population: 42 (3.7%) reported working as a fisherperson, 30 (2.6%) 

as a truck driver, 20 (1.8%) being a prisoner, 1 (0.2%) men who have sex with men, and 85 

(7.5%) had exchanged money or other material gain for sex (Table 1).  

Among individuals testing for the first time, and previously negative repeat testers, the 

reasons for testing most frequently cited were: sought care and health worker recommended and 

sickness made participant worried about HIV. Among repeat testers who previously tested 

positive, most frequently cited reasons for testing were: to confirm positive test/enroll in care and 

sought care and health worker recommended it (Table 2).  

 

Time since last HIV test  

Among the 800 participants who reported a prior HIV test, the median intertest interval 

was 438 days (interquartile range [IQR]: 146-1103). Previously positive repeat testers reported 

significantly shorter intertest intervals than previously negative repeat testers (previously 

positive: median = 142, IQR = 35-552; previously negative: median = 519, IQR = 222-1280; 

p<0.001).  

Among participants whose most recent test was negative, the intertest interval did not 

significantly differ between client- and provider-initiated tests (PITC: median = 493, IQR= 228-

1287; CITC: median = 557, IQR = 204-1272; p= 0.83) or by membership in a key population 

(key population: median = 414, IQR = 179-1072; general population: median = 538, IQR = 228-

1299; p= 0.09) [Figures 1 and 2].  Among participants previously testing positive, clients 

receiving provider-initiated testing reported significantly shorter intertest intervals than those 

initiating testing themselves (PITC: median = 113, IQR = 34-448; CITC: median = 251, IQR = 

44-743; p=0.03) but intertest intervals did not significantly differ by membership in a key 

population (key population: median = 131, IQR = 33-213; general population: median = 154, 

IQR = 38-588; p= 0.28) [Figures 3-4].   

Among participants previously testing negative, the intertest interval did not significantly 

differ between female- and male- participants who exchanged money for sex in the last 12 

months (Female: median = 240, IQR = 124-851; Male: median = 508, IQR = 244-845; p=0.14). 

Among participants previously testing positive, the intertest interval did not significantly differ 

between female- and male- participants who exchanged money for sex in the last 12 months 

(Female: median = 163, IQR = 24-217; Male: median = 49, IQR = 34-389; p=0.74). 

 

Characteristics Associated with Being a First-time Tester vs. Previously Negative Repeat Tester 



Marital status and membership in a key population were not significantly associated with 

first time testers compared to previously negative repeat testers in bivariate analyses (p>0.1). 

Table 3 presents the results of the multivariate analysis. The adjusted odds ratio of being a first 

time tester compared to a previously negative repeat tester were significantly higher for males, 

individuals age 40 years older, and those testing via provider initiated testing and counseling, (p 

<0.001, p<0.001; p=0.029, respectively) (Table 3).  

 

Characteristics Associated with Being a Previously Positive vs Previously Negative Repeat 

Testers 

Previously positive and previously negative repeat testers did not significantly differ with 

respect to sex, marital status, and membership in a key population in bivariate analyses (p>0.1) 

Table 4 presents the results if the multivariate analysis, the odds of being previously positive 

compared to previously negative were higher for individuals testing via client-initiated testing 

and counseling and for individuals 40 years of age or older (p=0.016 for all).  

 

DISCUSSION 

In this study of Kenyan adults who tested HIV positive in HIV testing and counseling 

clinics, we found that a large proportion had a history of testing, and more than one-fourth 

reported previously testing positive. In Kenya, PEPFAR-supported programs tested over 13 

million people between July 2017 and June of 2018, and had an HIV positivity yield of only 

1.4% (12). Among these 77% of tests were conducted through provider-initiated testing and 

counseling (12). In Kenya, the reliability of self-reporting as HIV positive is high, however a 

self-report as HIV negative has been less reliable, implying that there may be more previously 

positive testers in our population (14). Self-reported knowledge of HIV status has also been 

underreported in Malawi and Uganda (13). Our study found that individuals testing via provider-

initiated testing and counseling were more likely to be testing for the first-time than to have 

tested before and report a negative test. 

Among people HIV positive who were testing for the first time or had previously tested 

negative, the most common reasons for testing reported were feeling sick and feeling sick and 

having a provider recommend testing. Other reasons studies have found that reasons people test 

for HIV include an unfaithful or a new sexual partner, while this one of the reasons for testing 

reported in our study, especially among first-time testers, it was not one of the more common 

reasons (17). Understanding the reasons for testing can improve strategies that aim to increase 

testing and repeat testing. In our study reasons were primarily motivated by recommendations 

from health care providers and feeling sick while accessing the health facility. Lack of repeat 

testing may indicate an underestimation of HIV risk, especially after a previously negative HIV 

test result (41,42). Studies have demonstrated that higher perceived HIV risk, vulnerability, and 

risky behavior, is more common in repeat testers than first-time testers (43,44). Investigating 

external reasons for testing such as social ties may be worthwhile, for example, a study in South 

Africa, found that having a family or friend living with HIV resulted in a 1.5 increased risk of 

being a repeat tester (95% CI: 1.33, 1.68)(p<0.001)(16). 

Guidelines recommend annual testing for the general population in Kenya, however, in 

our study, participants reported a median of 519 days (approximately 17 months) between their 

last negative test and the current positive test. According to the KAIS, among those unaware of 

their HIV infection 56% reported having been tested in the past year. A study in South Africa, 

reported that the median time between the last negative test to a repeat HIV positive test was 2 



years (32). Late initiation of treatment after a positive test may be based on the belief that 

treatment is not urgent because the person’s health is “good enough” (35). Fear of stigmatization 

by family members, poor quality of pre- and post-testing, and financial barriers, are some of 

reasons people have delayed seeking care after a positive HIV test (33). Structural barriers can 

also impede access to HIV testing and counseling services, particularly for individuals that 

hardly interact with the health care system (34). Delays in testing have implications for the 

onward transmission of HIV, as risk is especially high in individuals with acute infection (36). 

Linkage to care shortly after a positive test is crucial, as late initiation of antiretroviral therapy 

results in increased morbidity and mortality (37,38). Approaches to shorten time to test in 

populations first-time and repeat testing are important and strategies such as self-testing with 

optional home initiation of care have shown an increase in ART initiation in HIV positive adults 

(39). Task sharing and partner services have also proven effective in increasing uptake of testing 

and identifying undiagnosed HIV infections (30,40).  

We found that older individuals were more likely to be testing for the first-time than to 

have previously tested negative. Similar results have been found in other studies (15–17). This is 

also consistent with the results from the Kenya AIDS Indicator Survey (KAIS) which 

demonstrated that testing coverage was lowest for people between 55-64 years of age (50%) 

compared to the highest coverage for people between 25-34 years of age (85%) (18). Testing 

efforts may be directed towards these populations since adolescents and young adults contribute 

to 51% of new infections in Kenya (6). However older adults continue to face barriers to HIV 

testing. In Western Kenya for example testing in a health care setting was characterized as 

“hurried” by older adults, while home-based testing was seen as appropriate and supportive (19). 

Older adults identified the age and gender of a health care provider as important factors in HIV 

testing, expressing preference for providers of their same sex and of an older age (19). In rural 

areas of the U.S., older adults living with HIV have expressed that they are more concerned with 

old age and other chronic conditions, than with their HIV positive status (20).  Health care 

providers may also assume older adults are not at risk, or not “worth the effort” (21,22). HIV 

testing for older populations may benefit from strategies that go beyond facility-based testing or 

integrate treatments of HIV with treatment for noncommunicable diseases (23). 

Our study also found that men were more likely to be testing for the first time compared 

to women, this finding is consistent with much of the literature (15–17,24,25). Globally, almost 

70% of adults that receive HIV testing services are women, with most of the testing taking place 

in antenatal care settings (26). This finding is consistent with the KAIS indicator survey, which 

found that among those who reported having been tested more than once, 73% were women, and 

64% were men (7). Challenges in testing men may be attributed to gender norms that discourage 

health-seeking behavior and labor opportunities that require men to take extended absences from 

their homes (27). Perceived risks among men may play a role in testing, in Malawi, outwardly 

signs of failing health were a key consideration in men’s decisions to undergo HTC (28). The 

provision of multiple self-test kits to women for distribution has been shown the be a safe and 

viable strategy that promotes HIV testing among male sexual partners in Kenya (29). Assisted 

partner notification testing has also been shown to increase case-finding of both men and women 

in Kenya (30). Risk reduction counseling, opt-out policies, and provider-initiated testing are 

effective strategies in increasing HIV testing of men attending health facilities, and attempts to 

reach men in community settings have also been identified as opportunities to increase their 

testing (31).  

 



Limitations  

This study is not without limitations. Behavioral risk factors may be underreported, and 

testing history could be inaccurate. Our study tried to correct for this by excluding participants 

who reported these data retrospectively, which in turn reduced the sample size. In addition, we 

were only able to determine one intertest interval, which may not represent trends of repeat 

testing for participants testing more than once over time. Participants in our cohort were 

recruited primarily from facility-based HTC which allowed us to estimate gaps in testing in this 

setting; however, we were not able to assess other HTC approaches, such as home- or 

community-based approaches.  

 

Conclusion 

In summary, older adults (> 40 years) and men were associated with testing for the first 

time compared to repeat testing previously negative and these populations may especially benefit 

from more strategic and tailored HIV testing interventions. Future research could focus on the 

multiple approaches to testing in Kenya through which individuals are first testing and repeat 

testing. In addition, a better understanding of repeat testers that are already known to be HIV-

positive is important from a case-finding standpoint.  

The Kenya AIDS Indicator Survey provides valuable data on the status of HIV in the 

country every 5 years but could benefit from a more case-based surveillance with a unique 

patient identification system. Such an system could analyze data on HIV testing patterns in a 

more accurate and timely way, reduce the potential for overestimating the incidence of HIV, and 

better link the right patients to HIV testing at the right time (18).  

 

 

  



Table 1. Characteristics of study cohort   

Characteristics  

 

 

 

 

All 

 

 

 

1,136 

First  

Time 

Testing  

 

336 (30%) 

Previously 

Negative Repeat 

Testing  

 

592 (82%) 

Previously 

Positive Repeat 

Testing 

 

208 (18%) 

Age      

   18-24 176 38 (22%)   110 (63%) 28 (16%) 

   25-39  590 148 (25%) 331 (56%) 111 (19%) 

   40+ 370  150 (41%)  151 (41%)  69 (19%) 

Sex     

   Male  483  181 (37%) 217 (45%) 85 (18%) 

   Female 653  155 (24%) 375 (57%) 123 (19%) 

Marital Status      

   Single 244  64 (26%) 131 (54%) 49 (20%) 

   Married Monogamous 576  173 (30%) 311 (54%)  92 (16%) 

   Married Polygamous 57 14 (25%) 34 (60%) 9 (16%) 

   Divorced   154 47 (31%) 70 (45%) 37 (24%) 

   Widowed 105  38 (36%) 46 (44%) 21 (20%) 

Circumcised      

   Yes 316 110 (35%) 136 (43%) 70 (22%) 

   No 167 71 (43%) 81 (49%) 15 (9%) 

Testing initiated by     

   Client  590 147 (25%)  314 (53%) 129 (22%) 

   Provider 546 189 (34%)  278 (51%) 79 (14%) 

Key Population     

   Yes 158 42 (26%) 88 (56%) 28 (18%) 

   No 1,000 300 (30%) 516 (52%) 184 (18%) 

Exchanged money for sex     

   Male 59 18 (31%) 32 (54%) 9 (15%) 

   Female 26 4 (15%) 17 (65%) 5 (19%) 

Facility     

   Kenyatta National 

   Hospital  

361  70 (20%) 212 (59%) 79 (22%) 

   Kiambu 289  106 (37%) 116 (40%)  67 (23%) 

   Kisumu East  282  113 (40%)  125 (44%) 44 (16) 

   Kombewa 204  47 (23%)  139 (68%) 18 (9%) 

 

  



Table 2. Reasons for testing cited among each testing group1  

 Reasons  First-time  

N (%)  

Previously Negative 

N (%) 
Previously Positive 

N (%) 
  

Partner tested positive 34 (10.1%) 50 (8.5%) 8 (4%)   

Pregnant or pregnant partner 1 (0.3%) 3 (0.5%) 1 (0.5%)   

Starting new relationship 4 (1.2%) 14 (2.4%) 4 (1.9%)   

Relationship but not new 19 (5.7%) 43 (7.3%) 10 (4.8%)   

Required testing 1 (0.3%) 4 (0.7%) 0 (0%)   

PITC/health worker recommended 23 (6.9%) 51 (8.6%) 9 (4.3%)   

Sought care and health worker recommend 163 (48.5%)2 203 (34.3%) 37 (17.8%)   

Diagnosis of STI 1 (0.3%) 1 (0.2%) 1 (0.5%)   

Sickness made worried about HIV 96 (28.6%) 128 (21.6%) 22 (10.6%)   

Potential exposure 16 (4.8%) 76 (12.8%) 3 (1.4%)   

Wanted screening 29 (8.6%) 70 (11.8%) 0 (0%)   

Confirm positive test/enroll in care 2 (0.6%) 24 (4.1%) 172 (83%)   

Other  2 (0.6%) 19 (3.2%) 9 (4.3%)   

1Participants were allowed to choose more than one reason, percentages do not add up to 100%  
2Numbers in bold indicate the two most frequently cited reasons for testing among each group. 

 

  

 

 

  



 
 

Table 3. Correlates associated with first time testing vs previously negative repeat testing 

among HIV positive individuals 
 Univariate Analysis  Multivariate Analysis 

Predictor N Odds 

 Ratio 

95% 

Confidence  

Interval 

 

p value N Odds 

Ratio 

95% 

Confidence 

Interval 

p value 

Age          

   18-24 148 Ref Ref Ref 148 Ref Ref Ref 

   25-39  479 1.29 (0.85, 1.96) 0.225 497 1.12 (0.73, 1.72) 0.594 

   40+ 301 2.87  (1.87, 4.43) >0.001 301 2.36 (1.51, 3.68) >0.001 

Sex         

   Female  530 Ref Ref Ref 530 Ref Ref Ref 

   Male 398 2.02 (1.54, 2.65) >0.001 398 1.89 (1.43, 2.51) >0.001 

Marital Status          

   Single 195 Ref Ref Ref     

   Married Monogamous 484 1.13  (0.80, 1.62) 0.470       

   Married Polygamous 48 0.84 (0.42, 1.68)  0.627       

   Divorced   117 1.37   (0.85, 2.21) 0.190       

   Widowed 84 1.69 (1.00, 2.85) 0.049     

Testing initiated by         

   Provider  467 Ref Ref Ref 467 Ref Ref Ref 

   Client 461 0.69   (0.53, 0.90) 0.007 461 0.73 (0.55, 0.97) 0.029 

Key Population         

   No 798 Ref Ref Ref     

   Yes 130 0.81  (0.55, 1.21) 0.319     

Exchanged money for sex        

 

 

 

   Female 21 Ref Ref Ref     

   Male 50 2.39 (0.70, 8.20) 0.166     

 

  



 

 

Table 4. Correlates associated with previously positive vs previously negative repeat testing 

among HIV positive individuals 
 Univariate Analysis Multivariate Analysis 

Predictor N Odds 

Ratio 

95% 

Confidence 

Interval 

p value N Odds 

Ratio 

95% 

Confidence 

Interval 

p value 

Age          

   18-24 138 Ref Ref Ref 138 Ref Ref Ref 

   25-39  111 1.31 (0.83, 2.10) 0.248 442 1.33 (0.84, 2.13) 0.228 

   40+ 69 1.79  (1.09, 2.97) 0.023 220 1.86  (1.13, 3.09) 0.016 

Sex         

   Female  498 Ref Ref Ref     

   Male 302 1.19 (0.86, 1.65) 0.282     

Marital Status          

   Single 180 Ref Ref Ref     

   Married Monogamous 403 0.79 (0.53, 1.18) 0.253       

   Married Polygamous 43 0.70 (0.32, 1.58) 0.400       

   Divorced   107 1.41   (0.84, 2.38) 0.189     

   Widowed 67 1.22 (0.66, 2.25) 0.523     

Testing initiated by         

   Provider  357 Ref Ref Ref 129 Ref Ref Ref 

   Client 443 1.45   (1.05, 1.99) 0.025 314 1.48   (1.08, 2.06) 0.016 

Key Population         

   No 684 Ref Ref Ref     

   Yes 116 0.89  (0.56, 1.41) 0.621     

Exchanged money for sex         

   Female 22 Ref Ref Ref     

   Male 41 0.96 (0.28, 3.31) 0.944     

 

 

 



Figure 1. Intertest intervals among previously negative repeat testers by population  

 
 

Figure 2. Intertest intervals among previously negative repeat testers by testing type  

 
  



Figure 3. Intertest intervals among previously positive repeat testers by population 

 
 

Figure 4. Intertest intervals among previously positive repeat testers by testing type 

 
 

 



 

 17 

References 

1.  Girardi E, Sabin CA, Monforte ADA. Late diagnosis of HIV infection: Epidemiological 

features, consequences and strategies to encourage earlier testing. J Acquir Immune Defic 

Syndr. 2007;46(SUPPL. 1):3–8.  

2.  Thomas C. Quinn, M.D., Maria J. Wawer, M.D., Nelson Sewankambo, M.B., David 

Serwadda, M.B., Chuanjun Li, M.D., Fred Wabwire-Mangen, Ph.D., Mary O. Meehan, 

B.S., Thomas Lutalo, M.A., and Ronald H. Gray MD for the RPSG. Viral Load and 

Heterosexual Transmission of Human Immunodeficiency Virus Type 1. N Engl J Med 

[Internet]. 2000;921–9. Available from: doi: 10.1056/NEJM200003303421303 

3.  unaids.org. Global HIV &amp; AIDS statistics — 2018 fact sheet | UNAIDS. 

Http://Www.Unaids.Org/En/Resources/Fact-Sheet. 2018.  

4.  UNAIDS. UNAIDS - Knowledge is Power. 2018;8–16.  

5.  90-90-90: treatment for all | UNAIDS.  

6.  Ministry of Health. Kenya Aids progress report 2016. 2016;92. Available from: 

www.nacc.or.ke 

7.  Ng’ang’a A, Waruiru W, Ngare C, Ssempijja V, Gachuki T, Njoroge I, et al. The status of 

HIV testing and counseling in Kenya: results from a nationally representative population-

based survey. J Acquir Immune Defic Syndr [Internet]. 2014;66 Suppl 1(Suppl 1):S27-36. 

Available from: 

http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=4786172&tool=pmcentrez&re

ndertype=abstract 

8.  Menzies N, Abang B, Wanyenze R, Nuwaha F, Mugisha B, Coutinho A, et al. The costs 

and effectiveness of four HIV counseling and testing strategies in Uganda. Aids. 

2009;23(3):395–401.  

9.  Kenya Ministry of Health T. THE KENYA HIV TESTING SERVICES GUIDELINES 

[Internet]. [cited 2019 Apr 18]. Available from: 

https://aidsfree.usaid.gov/sites/default/files/hts_policy_kenya_2015.pdf 

10.  Njoroge A, Dunbar D, Abuna F, Simpson P, Macharia P, Betz B, et al. Unique patient 

identification: Feasibility and acceptability of an iris recognition biometric system in 

routine HIV services.  

11.  Katz D, Dombrowski J, Buskin S, Golden M, Stekler J. HIV intertest interval among 

MSM in King County, Washington. Sex Transm Infect [Internet]. 2013;89(1):1–13. 

Available from: http://sti.bmj.com/cgi/doi/10.1136/sextrans-2011-050108.255 

12.  De Cock KM, Barker JL, Baggaley R, El Sadr WM. Where are the positives? HIV testing 

in sub-Saharan Africa in the era of test and treat. AIDS. 2019;33(2):349–52.  

13.  Fishel J, Bernard B, Sunita K. Validity of Data on Self-reported HIV Status in Malawi and 

Uganda and Implications for Measurement of ARV Coverage. 2014;(September).  

14.  Kim AA, Mukui I, Young PW, Mirjahangir J, Mwanyumba S, Wamicwe J, et al. 

Undisclosed HIV infection and antiretroviral therapy use in the Kenya AIDS indicator 

survey 2012: Relevance to national targets for HIV diagnosis and treatment. Aids. 

2016;30(17):2685–95.  

15.  Kwobah CM, Braitstein P, Koech JK, Simiyu G, Mwangi AW, Wools-Kaloustian K, et al. 

Factors Associated with Late Engagement to HIV Care in Western Kenya : A Cross-

Sectional Study. J Int Assoc Provid AIDS Care. 2016;15(6):505–11.  

16.  Regan S, Losina E, Chetty S, Giddy J, Walensky RP, Ross D, et al. Factors Associated 

with Self-Reported Repeat HIV Testing after a Negative Result in Durban, South Africa. 



 

 18 

PLoS One. 2013;8(4):1–7.  

17.  Cawley C, Wringe A, Isingo R, Mtenga B, Clark B, Marston M, et al. Low Rates of 

Repeat HIV Testing Despite Increased Availability of Antiretroviral Therapy in Rural 

Tanzania: Findings from 2003-2010. PLoS One. 2013;8(4).  

18.  Maina WK, Kim AA, Rutherford GW, Harper M, K BO, Sharif S, et al. Kenya AIDS 

Indicator Surveys 2007 and 2012: Implications for Public Health Policies for HIV 

Prevention and Treatment HHS Public Access. US Centers Dis Control Prev [Internet]. 

2014 [cited 2018 Aug 30];66(1):130–7. Available from: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4784700/pdf/nihms764949.pdf 

19.  Kiplagat J, Huschke S. HIV testing and counselling experiences: A qualitative study of 

older adults living with HIV in western Kenya. BMC Geriatr. 2018;18(1):1–10.  

20.  Quinn K, Sanders C, Petroll AE. “HIV is not going to kill me, old age is!”: The 

intersection of aging and HIV for older HIV-Infected adults in rural communities. AIDS 

Educ Prev. 2017;29(1):62–76.  

21.  Emlet CA, Poindexter CC. Unserved, Unseen, and Unheard: Integrating Programs for 

HIV-Infected and HIV-Affected Older Adults. Natl Assoc Soc Work. 2004;29(2):86–96.  

22.  Chepngeno-Langat G, Hosegood V. Older people and sexuality: Double jeopardy of 

ageism and sexism in youth-dominated societies. Agenda. 2018;26(4):93–9.  

23.  Duffy M, Ojikutu B, Andrian S, Sohng E, Minior T, Hirschhorn LR. Non-communicable 

diseases and HIV care and treatment: models of integrated service delivery. Trop Med Int 

Heal. 2017;22(8):926–37.  

24.  Ettarh RR, Kimani J, Kyobutungi C, Wekesah F. Correlates of HIV-status awareness 

among adults in Nairobi slum areas. African J AIDS Res. 2012;11(4):337–42.  

25.  Ndawinz JDA, Chaix B, Koulla-Shiro S, Delaporte E, Okouda B, Abanda A, et al. Factors 

associated with late antiretroviral therapy initiation in cameroon: A representative 

multilevel analysis. J Antimicrob Chemother. 2013;68(6):1388–99.  

26.  WHO. Consolidated guidelines on HIV testing services. World Heal Organ [Internet]. 

2015;31(July):69. Available from: 

http://apps.who.int/iris/bitstream/10665/179870/1/9789241508926_eng.pdf?ua=1&ua=1 

27.  Camlin CS, Ssemmondo E, Chamie G, El Ayadi AM, Kwarisiima D, Sang N, et al. Men 

“missing” from population-based HIV testing: insights from qualitative research. AIDS 

Care - Psychol Socio-Medical Asp AIDS/HIV. 2016;28(Suppl 3):67–73.  

28.  MacPherson P, MacPherson EE, Mwale D, Squire SB, Makombe SD, Corbett EL, et al. 

Barriers and facilitators to linkage to ART in primary care: A qualitative study of patients 

and providers in Blantyre, Malawi. J Int AIDS Soc. 2012;15(2):1–10.  

29.  Maman S, Omanga E, Agot K. and postpartum care in Kenya : a cohort study. 2017;3(6).  

30.  Cherutich P, Golden MR, Wamuti B, Richardson BA, Asbjornsdottir KH, Otieno FA, et 

al. Effectiveness of Partner services in Kenya: A cluster randomised trial. Conf 

retroviruses oportunistic Infect. 2016;  

31.  Hensen B, Taoka S, Lewis JJ, Weiss HA, Hargreaves J. Systematic review of strategies to 

increase men’s HIV-testing in sub-Saharan Africa. Aids. 2014;28(14):2133–45.  

32.  Mathieu Maheu-Giroux, Frank Tanser, Marie-Claude Boily, Deenan Pillay, Serene A. 

Joseph  and TB. Determinants of time from HIV infection to linkage-to-care in rural 

KwaZulu-Natal, South Africa. AIDS. 2017;31(7):1017–24.  

33.  Yamego W, Kouanda S, Berthe A, Yaya-Bocoum F, Gausset Q, Mogensen HO, et al. 

Why people delay seeking care after HIV positive test: a qualitative study in Burkina. 



 

 19 

Med Sante Trop. 2014;24(1):58–62.  

34.  World Health Organization (WHO). HIV Testing Services: WHO Consolidated 

Guidelines. 2015;(July).  

35.  Kawuma R, Seeley J, Mupambireyi Z, Cowan F, Bernays S, Team RT. “Treatment is not 

yet necessary”: delays in seeking access to HIV treatment in Uganda and Zimbabwe. 

African J AIDS Res. 2018;17(3):217–25.  

36.  Miller WC, Rosenberg NE, Rutstein SE, Powers KA. The Role of Acute and Early HIV 

Infection in the Sexual.pdf. Curr Opin HIV AIDS [Internet]. 2010;5(4):277–282. 

Available from: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3130067/pdf/nihms302926.pdf 

37.  Lahuerta M, Wu Y, Hoffman S, Elul B, Kulkarni SG, Remien RH, et al. Advanced HIV 

Disease at Entry into HIV Care and Initiation of Antiretroviral Therapy During 2006-

2011: Findings From Four Sub-Saharan African Countries. Clin Infect Dis. 

2013;58(3):432–41.  

38.  Sobrino-Vegas P, Moreno S, Rubio R, Viciana P, Bernardino JI, Blanco JR, et al. Impact 

of late presentation of HIV infection on short-, mid- and long-term mortality and causes of 

death in a multicenter national cohort: 2004-2013. J Infect. 2016;72(5):587–96.  

39.  P. M, D.G. L, E.L. W, H. M, A.T. C, S.D. M, et al. Effect of optional home initiation of 

HIV care following HIV self-testing on antiretroviral therapy initiation among adults in 

Malawi: A randomized clinical trial. JAMA - J Am Med Assoc [Internet]. 

2014;312(4):372–9. Available from: 

http://jama.jamanetwork.com/data/Journals/JAMA/930570/joi140074.pdf%5Cnhttp://ovid

sp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=emed16&NEWS=N&AN=373573

267 

40.  WHO. WHO Recommends HIV Testing By Lay Providers [Internet]. 2015. Available 

from: http://apps.who.int/iris/bitstream/10665/179519/1/WHO_HIV_2015.14_eng.pdf 

41.  Rogers AJ, Weke E, Kwena Z, Bukusi EA, Oyaro P, Cohen CR, et al. Implementation of 

repeat HIV testing during pregnancy in Kenya: A qualitative study. BMC Pregnancy 

Childbirth [Internet]. 2016;16(1):1–11. Available from: http://dx.doi.org/10.1186/s12884-

016-0936-6 

42.  Corneli AL, McKenna K, Headley J, Ahmed K, Odhiambo J, Skhosana J, et al. A 

descriptive analysis of perceptions of HIV risk and worry about acquiring HIV among 

FEM-PrEP participants who seroconverted in Bondo, Kenya, and Pretoria, South Africa. J 

Int AIDS Soc. 2014;  

43.  Bradley H, Tsui A, Kidanu A, Gillespie D. Client characteristics and HIV risk associated 

with repeat HIV testing among women in Ethiopia. AIDS Behav. 2011;15(4):725–33.  

44.  Matovu JKB, Gray RH, Kiwanuka N, Kigozi G, Wabwire-Mangen F, Nalugoda F, et al. 

Repeat Voluntary HIV counseling and testing (VCT), sexual risk behavior and HIV 

incidence in Rakai, Uganda. AIDS Behav. 2007;11(1):71–8.  

 

  

 

 

 

 

 


	Predictors of first time and repeat HIV testing among HIV positive individuals in Kenya
	Sofia De Anda
	A thesis
	submitted in partial fulfillment of the
	requirements for the degree of
	Master of Public Health
	University of Washington
	2019
	Master’s Thesis Committee:
	Carey Farquhar
	David Katz
	Program Authorized to Offer Degree:
	Department of Global Health
	©Copyright 2019
	Sofia De Anda
	University of Washington
	Abstract
	Predictors of first time and repeat HIV testing among HIV positive individuals in Kenya
	Sofia De Anda
	Chair of the Supervisory Committee: Carey Farquhar
	Department of Global Health
	Introduction: Kenya’s coverage of HIV testing has doubled over the last decade, yet approximately half of HIV positive individuals were unaware of their infection in 2012. HIV testing in resource-limited settings can be most effective in diagnosing un...
	Methods: We conducted a cross-sectional analysis of adults aged ≥18 who tested HIV-positive at 4 HIV testing and counseling clinics in Kenya from February 2015 to February 2016, we categorized individuals based on testing history and used Wilcoxon ran...
	Results: Among 1136 people testing HIV-positive, 336 (30%) had never tested for HIV and 70% had tested before, of whom 208 (26%) had previously tested positive. Among previously negative repeat testers, the median intertest interval was 414 days for k...
	Conclusions: Our results confirm that there is need to increase HIV testing among older individuals and men in Kenya, increase the frequency of testing in key populations, and maintain efforts to offer provider-initiated and facility-based testing to ...
	Keywords:  HIV testing; repeat testing; intertest intervals; Kenya
	In 2012, an estimated 53% of HIV infected individuals in Kenya were unaware of their infection despite 72% of people aged 15-64  reporting a prior HIV test (6,7). Testing coverage was lowest among men, older adults (55-65 years), people who had never ...
	Understanding which populations have never been tested before and the frequency of testing in key populations is critical for monitoring the adherence to guidelines and effectiveness of testing strategies and in hard-to-reach populations. To better un...
	Data Sources
	This analysis is nested within a larger study that examined the feasibility and acceptability of the integration of an iris recognition biometric identification system into routine HIV counseling and testing in Kenya (10). The parent study included in...
	Measures
	The MOH intake form collected data on demographic characteristics, risk factors in the last 12 months, reasons for testing, whether the individual has ever tested before and the date of their most recent HIV test. Sociodemographic factors include: age...
	Statistical Analysis
	RESULTS
	Testing History, Study Population, and Reasons for Testing
	Among individuals testing for the first time, and previously negative repeat testers, the reasons for testing most frequently cited were: sought care and health worker recommended and sickness made participant worried about HIV. Among repeat testers w...
	Time since last HIV test
	Among the 800 participants who reported a prior HIV test, the median intertest interval was 438 days (interquartile range [IQR]: 146-1103). Previously positive repeat testers reported significantly shorter intertest intervals than previously negative ...
	Among participants whose most recent test was negative, the intertest interval did not significantly differ between client- and provider-initiated tests (PITC: median = 493, IQR= 228-1287; CITC: median = 557, IQR = 204-1272; p= 0.83) or by membership ...
	Among participants previously testing negative, the intertest interval did not significantly differ between female- and male- participants who exchanged money for sex in the last 12 months (Female: median = 240, IQR = 124-851; Male: median = 508, IQR ...
	Characteristics Associated with Being a First-time Tester vs. Previously Negative Repeat Tester
	Marital status and membership in a key population were not significantly associated with first time testers compared to previously negative repeat testers in bivariate analyses (p>0.1). Table 3 presents the results of the multivariate analysis. The ad...
	Characteristics Associated with Being a Previously Positive vs Previously Negative Repeat Testers
	Previously positive and previously negative repeat testers did not significantly differ with respect to sex, marital status, and membership in a key population in bivariate analyses (p>0.1) Table 4 presents the results if the multivariate analysis, th...
	DISCUSSION
	In this study of Kenyan adults who tested HIV positive in HIV testing and counseling clinics, we found that a large proportion had a history of testing, and more than one-fourth reported previously testing positive. In Kenya, PEPFAR-supported programs...
	Among people HIV positive who were testing for the first time or had previously tested negative, the most common reasons for testing reported were feeling sick and feeling sick and having a provider recommend testing. Other reasons studies have found ...
	Guidelines recommend annual testing for the general population in Kenya, however, in our study, participants reported a median of 519 days (approximately 17 months) between their last negative test and the current positive test. According to the KAIS,...
	We found that older individuals were more likely to be testing for the first-time than to have previously tested negative. Similar results have been found in other studies (15–17). This is also consistent with the results from the Kenya AIDS Indicator...
	Our study also found that men were more likely to be testing for the first time compared to women, this finding is consistent with much of the literature (15–17,24,25). Globally, almost 70% of adults that receive HIV testing services are women, with m...
	Limitations
	This study is not without limitations. Behavioral risk factors may be underreported, and testing history could be inaccurate. Our study tried to correct for this by excluding participants who reported these data retrospectively, which in turn reduced ...
	Conclusion
	In summary, older adults (> 40 years) and men were associated with testing for the first time compared to repeat testing previously negative and these populations may especially benefit from more strategic and tailored HIV testing interventions. Futur...
	The Kenya AIDS Indicator Survey provides valuable data on the status of HIV in the country every 5 years but could benefit from a more case-based surveillance with a unique patient identification system. Such an system could analyze data on HIV testin...

