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Abstract 

 

Background: Regular HIV testing means early detection of the virus and prompt access to treatment. 

However, factors affecting retesting following receipt of a non-reactive test result are not yet well 

understood. This study aims to determine the predictors of time to repeat HIV testing among men 

who have sex with men (MSM) from Metro Manila, Philippines within six months following receipt of 

a non-reactive test result. 

 

Methods: A prospective study was implemented at a community-based HIV testing and counseling 

center. A total of 250 non-reactive MSM from Metro Manila and with a recent risk of acquiring HIV 

were the respondents. At baseline, data on socio-demographic factors were gathered; while at follow-

up, repeat test status of each participant within six months after baseline was collected. 

 

Results: Two retests per 1,000 person-weeks were recorded. Mean survival time was 23.93 weeks, 

95% CI: [23.18 - 24.68]. Cox proportional hazards regression demonstrated that statistically 

significant factors of time to retest were age (HR = 0.90, 95% CI [0.85, 0.96]) and number of tests in 

lifetime (HR = 1.12, 95%CI [1.06, 1.18]). 

 

Conclusion: Although the average time to return is within the recommended period of three to six 

months, the low return rate suggests the call for encouraging repeat HIV testing among MSM with 

non-reactive results and recent risk of acquiring HIV. Repeat testing has been shown to be facilitated 

by age and previous testing history. HIV/AIDS counselors and program administrators can aim for 

MSM who are older and with relatively low testing history to help meet the global target of ending the 
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HIV/AIDS global epidemic. 
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he 90-90-90 target of the Joint United Nations Programme on HIV and AIDS (UNAIDS) calls 

on countries that by 2020, 90% of persons living with HIV (PLHIV) must have known their 

status, 90% of those diagnosed must have undergone antiretroviral therapy (ART); and 90% 

of those undergoing ART must have reached viral suppression (UNAIDS, 2014). Achieving these 

targets have been projected to eliminate the global AIDS epidemic by 2030. 

 

 Based on the 90-90-90 target, HIV testing is suggested to be the initial step to achieve the 

elimination of the epidemic. At the individual level, evidence suggests that early HIV detection and 

prompt treatment is likely to increase the life expectancy (Dilernia et al., 2010) and mitigate mortality 

(Davis et al., 2013). This is because PLHIV can have undetectable and have untransmittable viral 

load after consistent treatment, thereby making their risk of sexually infecting others negligible 

(UNAIDS, 2018). Meanwhile, at the community level, identification of cases can help illuminate 

disease prevalence (Tenny & Hoffman, 2020). These benefits implicate the importance of having 

timely and routine testing for HIV among those who are at risk of acquiring HIV infection because, 

through repeat tests, one can early identify his or her status. From a programmatic perspective, 

understanding repeat tests are important because it can shed light on the efficacy of testing and 

counseling strategies (Puljić et al., 2014). 

 

 Literature is suggesting that there is an HIV epidemic among Filipino men who have sex 

with men (MSM) (Ross, et al., 2015; Gohil et al., 2020). The World Health Organization (2010) 

recommended those with indeterminate status, those who have a previous and ongoing risk of 

acquiring HIV, and key populations including MSM to undergo repeat voluntary counseling and testing 

(VCT) as repeat testing for HIV is not recommended for the general population. In addition, the US 

Centers for Disease Control and Prevention (2018) suggested that sexually active gay or bisexual 

men may benefit from a more frequent HIV testing specifically every three to six months. 

 

 Foreign literature about predictors significantly related to HIV testing is vast. Studies have 

seen the significant relationship of HIV testing with socio-demographic variables such as age, socio-

economic status, education, geographic distance, and marital status. On the other hand, there were 

studies that highlighted behavioral factors such as HIV testing history and engagement in unprotected 

sex. 

 

 Also, knowledge of repeat testing is limited (Harichund et al., 2019); and local studies about 

it have not yet been conducted. Investigating retesting behavior among at risk groups will guide health 
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administrators and decision makers for VCT interventions. In the Philippines, the Department of 

Health (DOH, 2019) reported that the majority of the new HIV infections are through male to male 

contact; and in terms of distribution, the new cases tend to come from Metro Manila. Thus, this study 

sought to shed light on repeat VCT for HIV among Metro Manila-based MSM who tested non-reactive 

for HIV antibodies. Particularly, this study aims to identify the factors related with time to repeat test 

following receipt of a negative HIV test result in order to identify groups who can be targeted in the 

promotion of timely and regular testing. 

 

 

 

 

Research Design 

 

 A prospective study was conducted at a community-based HIV testing and counseling 

center in Mandaluyong City, Philippines. 

 

Research respondents 

 

 MSM from Metro Manila, Philippines were the focus of the study since new cases of HIV 

infections are skewed against this population and the said region. MSM who attended the HIV testing 

and treatment facility for VCT and received a non-reactive test result were recruited to participate. 

HIV/AIDS counselors invited their MSM clients who received a non-reactive HIV test result to 

participate in the research after post-test counseling. The method of asking MSM who receive non-

reactive HIV test results might be prone to selection bias; thus, the counselors were offered a script 

for standard communication with clients. Once expressed interest, the principal investigator came 

inside the counseling room, explained further the details of the research, and provided screening of 

participants to determine eligibility for study participation. 

 

 In terms of eligibility, the client must be 1) biologically male who is sexually experienced with 

other men, 2) at least 18 years of age, 3) studying, working, or residing in Metro Manila, 4) willing to 

provide contact information for the follow-up data gathering, and 5) engaged in any of the following 

for the past twelve months - a) unprotected sex, b) multiple anal sex partners, c) multiple oral sex 

partners, d) sex under the influence of alcohol, e) sex under the influence of drugs, or f) trading money 

for sex (i.e. bought or sold sex). MSM who were part of other projects in the study site requiring 

regular follow-up tests were excluded because they will automatically have a retest record. MSM who 

were anticipating leaving the National Capital Region (NCR) were also excluded. This will also help 

minimize the bias of changing location with the subsequent test. Invitation and screening stopped 

when the target sample size had been achieved. Sample size (n) was calculated using the formula: 
 

𝑛 = (
𝑍𝛼
2

𝐵
)

2

𝑝(1 − 𝑝) 

Methods 
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 The target sample size was achieved with a 7% margin of error (B) and 95% confidence 

level. Since no local studies have been identified to examine retesting rates, the study used 50% as 

proportion (p) in order to minimize bias and to generate the maximum sample size yielding 196 (n). 

However, due to anticipated attrition among recruited participants, it was increased by 25% (i.e. 46), 

having a final sample size of 250. 

 

Data and method 

 

 A pre-tested questionnaire in English was administered to the eligible clients for self-

administration. Monthly income was asked directly in the pre-test; however, as many participants 

skipped it, it was transformed into a categorical variable in the final questionnaire to increase the item 

response rate. 

 

 At baseline, the self-administered questionnaire containing questions about socio-

demographic characteristics, testing history, and preferred mode of communication for follow-up was 

given to the research respondents. Data on engagement in unprotected sex was unearthed from the 

screening questionnaire. Participants were instructed that if they will repeat their test in the study site 

within six months, a drop box will be available containing envelopes, each containing a follow-up 

questionnaire. 

 

 A drop box was also placed at the other branch of the testing center in Pasay City since 

clients might get a repeat test at this branch. For security, no identifying questions were asked in the 

follow-up questionnaire; and the drop boxes were checked regularly by the respective point person 

of the research in each site. To link the repeaters with their baseline questionnaire, their Unique 

Identification Code, a set of letters and numbers unique to the participant, was asked in the follow-up 

questionnaire. The follow-up questionnaire inquired about the branch they were having the retest as 

well as the date of the repeat test. After six months following the baseline test, participants who had 

no records of repeat tests in the clinics were contacted and asked if they had a repeat test elsewhere. 

Records of the two study sites were also checked for data validation. 

 

 The dependent variable was time-to-retest. Number of weeks from initial test to retest was 

computed, with non-repeaters having 28 weeks (i.e. maximum duration of study participation of six 

months plus one week allowance) as time value. In terms of status, a participant was coded “1” if he 

returned within 28 weeks after baseline VCT, otherwise, “0”. Participants who were lost to follow-up 

were right-censored and were coded “0” too. Since the recruited MSM are not part of any HIV-related 

projects requiring regular testing, it is assumed that all returns for another test are under one’s volition. 

 

 The variables that were included in this study were informed by a literature review of 

predictors of HIV testing. Continuous predictors were age in years and number of tests in lifetime 

(including the VCT on the date of recruitment). Binary categorical predictors were relationship status 

(in an any form relationship or not) and engagement in unprotected anal sex for past twelve months 
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(yes or no). Multi-category variables include education (elementary level/graduate, high school 

level/graduate, college level/graduate, post-graduate level/graduate, or technical/vocational), sexual 

orientation (exclusively or more attracted to the opposite sex which was coded heterosexual, equally 

attracted to both sexes which was coded bisexual, or exclusively or more attracted to the same sex 

which was coded homosexual), and monthly income (less than 10,000 Pesos, 10,001 to 20,000, 

20,001 to 30,000, 30,001 to 40,000, 40,001 to 50,000, and above 50,000). Present address was also 

asked directly but was categorized into District 1, 2, 3, or 4, or outside NCR (for those who work or 

study in NCR but residence is outside of it). 

 

Data analysis 

 

 R 3.6.2 (R Core Team, 2019) was used to perform analyses of data. Descriptive statistics 

were computed first to provide a profile of the participants. To determine if distribution of percentages 

in follow-up significantly depart from baseline, Chi-Square Goodness of Fit test was performed. 

 

 A Kaplan-Meier curve was performed to illustrate and estimate the average time to retest in 

weeks. A Kaplan Meier curve shows the probability of an event (i.e., the time to retest) at a certain 

time interval. On the other hand, a Cox proportional hazards regression model was generated to 

determine factors of time to retest. A Cox proportional hazards regression analysis is a survival 

analysis that measures the probability of respondents suffering the event of interest, given that the 

participant has survived up to a specific time. This analysis utilized the package for survival analysis 

in R  (Therneau, 2015). Education was dropped in the regression analysis due to low variability in 

frequency distribution. Since MSM who had anticipated change in residence were excluded, location 

was not treated as time-dependent covariate. The study used a 5% level of significance. 

 

Ethical clearance 

 

 Prior to data gathering, a technical and ethics review was obtained from the University of 

the Philippines Manila Research Ethics Board (Code: 2018-021-01). All participants received full 

information about the study and was issued an informed consent form which would indicate voluntary 

participation when signed. All data were treated with utmost confidentiality and participants were kept 

anonymous. The study adhered with the Philippines’ Data Privacy Act of 2012. 

 

 

 

 

 Table 1 presents the percentage distribution of the socio-demographic characteristics of the 

recruited respondents. 

 

 

 

Results 
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Table 1. Profile of Respondents 

 
Baseline 
(n = 250) 

Follow-up 
(n = 209) 

p-value 

Variable frequency % frequency %  

Age (in years)   .94 

     18 to 22 61 24.40 52 24.88  

     23 to 26 94 37.60 80 38.28  

     More than 26 95 38.00 77 36.84  

 x̄ = 26 (SD = 4.39) x̄ = 26 (SD = 4.19)  

Testing history   .82 

     1 to 2  128 51.20 103 49.28  

     3 to 4 57 22.80 51 24.40  

     More than 4 65 26.00 55 26.32  

 x̄ = 4 (SD = 3.30) x̄ = 4 (SD = 3.32)  

Monthly Income (in PhP)   .99 

     < 10,000 32 12.80 26 12.44  

     10,001 to 20,000 65 26.00 53 25.36  

     20,001 to 30,000 77 30.80 69 33.01  

     30,001 to 40,000 37 14.80 30 14.35  

     40,001 to 50,000 15 6.00 13 6.22  

      > 50,000 24 9.60 18 8.61  

Educational Attainmenta     .88 

      Elementary level/graduate 1 0.40 1 0.48  

      High school level/graduate 6 2.40 3 1.44  

      College level/graduate 224 89.60 190 90.91  

      Post-graduate level/graduate 14 5.60 11 5.26  

      Technical/vocational 5 2.00 4 1.91  

Present Address   .97 

     Outside NCR 20 8.00 18 8.61  

     District 1 (Capital) 18 7.20 16 7.66  

     District 2 (East) 129 51.60 104 49.76  

     District 3 (North) 17 6.80 16 7.66  

     District 4 (South) 66 26.40 55 26.32  

Relationship status   .29 

     Single 206 82.40 178 85.17  

     In an any form of relationship 44 17.60 31 14.83  

Sexual orientation     .61 

     Heterosexual 13 5.20 8 3.83  

     Bisexual 80 32.00 65 31.10  

     Homosexual 157 62.80 136 65.07  

Condomless anal sex for the past 12 months     .50 

     Yes 168 67.20 145 69.38  

     No 82 32.80 64 30.62  
a Elementary and high school levels were combined in the analysis since there was a detected violation of assumption in 

the original categories. 
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 At baseline, mean age of the participants was 26 years (SD = 4.39). Typically, monthly 

income falls between 20,001 to 30,000 (31%) which was slightly followed by the 10,001 to 20,000 

income range (26%). Almost all of the participants had at least college level education where about 

90% has entered college while 6% has reached postgraduate level. Slightly more than half of the 

participants (52%) came from the Eastern district of NCR while about a few (8%) reside outside Metro 

Manila. Eight out of 10 (82%) were single; and most of the participants were exclusively or more 

attracted with the same sex (63%). More than half of them had unprotected anal sex for the past 

twelve months (67%). Finally, the average number of HIV tests conducted in lifetime was four (SD = 

3.30).  

 

 It might appear that the distribution of participants is skewed in some categories; however, 

the recruited participants had similar characteristics with the Metro Manila MSM and transgender 

respondents of the 2015 Integrated HIV Behavioral & Serologic Surveillance (DOH, 2015) in terms of 

age, relationship status, and engagement in unprotected anal sex. In terms of location, the distribution 

of the participants’ current addresses reflect the 2015 census (Philippine Statistics Authority, 2016) 

that the Eastern district is the most populous in the region. Characteristics of participants who 

remained at follow-up did not significantly depart from baseline profile (p > .05). Figure 1 and Table 

2 shows the survival times gathered from respondents. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Kaplan-Meier curve of participants with no repeat tests 

 



105 

Table 2. Kaplan-Meier estimates of participants who did not take HIV repeat test 

Time ti 

(weeks) 

Number of 
remaining 

participants 

Number of 
clients who 
took a retest 

Kaplan-Meier estimator 

S(ti) SE LL UL 

2 250 1 1.00 0.00 0.99 1.00 

8 249 2 0.99 0.01 0.98 1.00 

9 247 1 0.98 0.01 0.97 1.00 

10 246 3 0.97 0.01 0.95 0.99 

11 243 3 0.96 0.01 0.94 0.99 

12 240 4 0.94 0.01 0.92 0.97 

13 236 8 0.91 0.02 0.88 0.95 

14 228 9 0.88 0.02 0.84 0.92 

15 219 6 0.85 0.02 0.81 0.90 

16 213 10 0.81 0.02 0.77 0.86 

17 203 5 0.79 0.03 0.74 0.84 

18 198 5 0.77 0.03 0.72 0.83 

19 193 6 0.75 0.03 0.70 0.80 

20 187 2 0.74 0.03 0.69 0.80 

21 185 8 0.71 0.03 0.65 0.77 

22 177 6 0.68 0.03 0.63 0.74 

23 171 3 0.67 0.03 0.62 0.73 

24 168 5 0.65 0.03 0.60 0.71 

25 163 3 0.64 0.03 0.58 0.70 

26 160 3 0.63 0.03 0.57 0.69 

27 157 3 0.62 0.03 0.56 0.68 

 

 From the 250 participants, 96 participants were known to undergo a repeat VCT for HIV 

within the study duration. Between baseline and follow-up, 96 retests out of 5,982 person-weeks or 

two repeat tests per 1,000 person-weeks were recorded. Forty-one participants were not reachable 

and were lost to follow-up. This MSM along with those who did not undergo a repeat test and were 

lost to follow up were right-censored. 

 

 More repeat tests were initiated somewhere 12 weeks after baseline tests. The median 

survival time cannot be calculated since less than 50% of the participants were observed to repeat a 

test; however, on average, survival time was 23.93 weeks, 95% CI: [23.18 - 24.68]. The Kaplan-Meier 

curve also shows the participant’s probability of not taking a repeat test during the 28-week period. 

With respect to repeat testing after three to six months, data reveal that the probability that a client 

will not take a repeat test in at least 12 weeks (three months) is about 90%; while in at least 24 months 

(six months), the probability decreases to about 60%. Table 3 presents the computed Cox regression 

coefficients. 
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Table 3. Cox regression coefficients predicting time to retest (n = 250) 

Variable 
Hazard 

ratio 
Std. 

Error 

95% CI 
p-value 

LL UL 

Age 0.90 0.03 0.84 0.96 < 0.01 

Testing history 1.12 0.03 1.06 1.18 < 0.01 

Income < 10,000 Referent 

Income 10,001 to 20,000 1.00 0.38 0.48 2.10 .99 

Income 20,001 to 30,000 1.82 0.37 0.88 3.77 .11 

Income 30,001 to 40,000 1.30 0.46 0.53 3.18 .57 

Income > 40,001 to 50,000a 1.48 0.46 0.60 3.63 .40 

Present address outside NCR Referent 

Present address District 1 (Capital) 0.77 0.55 0.26 2.28 .64 

Present address District 2 (East) 0.90 0.39 0.42 1.94 .79 

Present address District 3 (North) 0.87 0.52 0.31 2.41 .78 

Present address District 4 (South) 0.69 0.43 0.30 1.59 .38 

Relationship status (Single) Referent 

Relationship status (In a relationship) 0.66 0.31 0.36 1.21 .18 

Sexual orientation (Heterosexual) Referent 

Sexual orientation (Bisexual) 1.36 0.62 0.40 4.60 .62 

Sexual orientation (Homosexual) 1.68 0.61 0.51 5.58 .39 

Condomless anal sex (No) Referent 

Condomless anal sex (Yes) 0.98 0.24 0.61 1.56 .93 
a The last two categories of income level were merged due to relatively lower frequencies, thus avoiding inflated coefficients. 

 

 Out of all the tested predictor variables, only age and testing history were revealed to be 

statistically significant. Controlling for other variables, the probability of repeat test falls by 10% for 

every additional year of participant’s age, on the average (HR = 0.90, 95% CI [0.84, 0.96]). 

Conversely, it was seen that as testing history increases, the hazard increases by 1.12 times at any 

point in time (HR = 1.12, 95%CI [1.06, 1.18]). 

 

 

 

 

 The Philippines is facing an alarming rate of HIV incidence (Gangcuangco et al., 2013). 

According to the DOH (2019), in September 2019 alone, there were 1,038 newly confirmed persons 

living with HIV. Ninety-five percent of whom were men. Mean age was 28 years old and half of the 

cases belong to the 25 to 31 age cohort. The most predominant mode of transmission was sexual 

contact (97%) and among the new cases, more than half (59%) was reported to be via male to male 

Discussion 
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transmission. 

 

 HIV testing is considered a method of preventing further infections since individuals who 

know their HIV-positive status can have the virus sexually untransmittable once they have undergone 

management of viral load. Routine and timely testing is important because linkage to care becomes 

early once the virus has been detected. 

 

 In this study, age has been found to be a significant variable. Studies differ in terms of the 

relationship of age with HIV testing. Some indicate that older individuals are more likely to get tested 

than younger ones (Andrews, 2011; Conserve et al., 2013; Peltzer & Matseke, 2013; den Daas et al., 

2016). However, an opposite relationship was provided by De Allegri et al. (2015) where individuals 

aged 20-24 years were more likely to get tested relative to other age groups. Similarly, Norman & 

Gebre (2005) reported in their study that the youth were more likely to report past HIV testing. In this 

study, retesting falls as age increases. This corroborates the study of Duffus et al. (2009) that older 

adults are more likely to be late testers. One possible explanation for this result is that the one 

provided by Brown et al. (2018) in their study where they stated that there is a belief among older 

adults that they were not at risk of acquiring HIV; thus, they were less likely to be willing to get tested 

for HIV. The conflicting result of this study with other studies that found age to be significant also can 

be attributed to how age was handled in the study. In the present paper, it was treated as a continuous 

variable rather than categorical to avoid loss of power (Frøslie et al., 2010). 

 

 In this study, testing history also significantly predicts time to retest. Burchell et al. (2003) in 

their study on inmates revealed that testing while incarcerated in the past year was independently 

associated with previous HIV testing. This can be explained by frequency of behavioral performance 

being able to account for variance in later performance (Ajzen, 2002). Much empirical evidence has 

supported past behavior as a determinant of future behavior and the strong relationship between the 

two corroborates temporal stability of the particular behavior and its antecedents (Ajzen, 2011). 

 

 The study has identified age and testing history as significant predictors of time to retest. 

Other variables did not emerge as significant predictors which can be explained by the fact that the 

other studies which found the insignificant predictors as significant had different social, political, 

economic, and cultural contexts. Evidence suggests that HIV/AIDS counselors and administrators 

can target MSM who are older and those with relatively low testing history for routine testing. Although 

this study cannot point what particular message can be delivered as this beyond the scope of this 

research, there are available tools that can be used for counseling; but these should be translated in 

terms of the situation of the client for cultural appropriateness. As WHO (2015) puts it, counselors 

must provide messages that are responsive and tailored to the situation of the clients. 

 

 This study is not one without limitations, and it is best to understand the conclusion while 

taking precautions of the study limitations. First, the focus of this paper revolves around socio-

demographic and a few behavioral variables. It does not provide information on the role of 
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psychological factors towards repeat testing. The use of factors beyond demographic variables as 

test variables is suggested for future studies. Second, the effect of changing one’s location might 

have affected retesting status. Data on change on residence were not retrieved at follow-up; however, 

to eliminate potential bias, MSM who had anticipated change in location was screened out. Future 

similar studies can take into consideration change of residence because one might have retested 

because of becoming nearer or farther to a testing facility after location change. The reasons for 

repeating the test or not is beyond this current research. MSM who did not return for a repeat test 

might have engaged in protective behaviors and might have perceived that a repeat test is no longer 

necessary. Therefore, our recommendations are anchored on the assumption that the recruited 

participants are in an ongoing risk and future research can explore this limitation. Finally, the 

respondents were MSM from Metro Manila who were recruited at a single site only. Results may not 

be true to other key populations like injection drug users and other MSM from other regions. Results 

can only be applicable to Metro Manila MSM with non-reactive HIV test results and with recent risky 

sexual behavior. Multi-center studies are suggested to strengthen external validity. Having more 

gathered information, larger sample sizes are also recommended because such can unearth 

significant relationships if these indeed exist (Thiese et al., 2016). 

 

 

 

 

 The low rate of repeat tests among MSM suggests strengthening promotion of routine and 

timely testing among MSM. HIV/AIDS counselors being the first line of individuals testers face upon 

learning of tests results should promote messages that target MSM who are older and those with 

relatively low testing history to promote regular and timely testing. 
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