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Abstract

Introduction: In 2006, the Centers for Disease Control and Prevention (CDC) began directly esti-
mating human immunodeficiency virus (HIV) incidence based upon the Serologic Testing Algorithm 
for Recent HIV Seroconversion (STARHS) and individuals’ testing and treatment history, collected as 
part of the HIV Incidence Surveillance (HIS) system. The algorithm relies largely upon individuals’ 
self-reported testing history. The primary objective of this study is to describe the methodology and 
procedures used to assess the similarities between self-reported and medical record data on HIV status 
and the dates of first positive and last negative tests.
Material and methods: The  testing history from the  individuals is used in combination with 
the  latest laboratory assay tests to obtain a direct population-based estimate of HIV incidence. 
Understanding how accurate the self-report testing information is will help in estimating HIV in-
cidence. Partnerships were made with the medical clinics and Counselling and Testing facilities, 
and the participants were recruited from the patients attending these facilities. Participants were 
interviewed to ascertain the self-report of HIV test, HIV status, the date and location of the most 
recent HIV-negative test and the  first HIV-positive test. Medical record abstraction was done 
after participants’ authorisation to compare the accuracy of self-report testing data.
Results: The participants’ response rate was 83.7%, and the most common reason of not participating 
was lack of interest in the study. Data analysis is reported by CDC and Houston Health Department 
in a separate article.
Conclusions: The methodology and procedures adopted in this study can be adopted, replicated, and 
improved in future studies exploring self-report accuracy.
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Introduction

Human immunodeficiency virus (HIV) surveillance has 
been an evolving process since its initial outbreak in the 1980s.  

Before advances in treatment with highly active antiretrovi-
ral therapies (HAART) and a change in the case definition 
for acquired immunodeficiency syndrome (AIDS) in 1993, 
HIV incubation periods were shorter; the algorithm used to 
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Texas. We sought to simulate the TTH questions for the pur-
poses of this study, in order to answer two fundamental re-
search questions: 
1. How accurately do individuals remember receiving 

a HIV test, and is this memory associated with sex, race/
ethnicity, age, or other variables; and, 

2. Among those individuals who have received a HIV test, 
how accurately do they remember the  last HIV test-
ing date, and is this associated with the  length of  time 
elapsed, sex, race/ethnicity, age, or other variables? 
We also created several specific aims for the project:

1. Partner with at least one medical clinic and at least one 
publicly funded confidential counselling, testing, and re-
ferral (CTR) facility to recruit participants for the study.
a. Partnered with Legacy Community Health Services 

(LCHS), Harris Health System (HHS), and the City 
of Houston Health Department (HHD) as data col-
lection sites. 

b. HHS is an HMO; HHD and LCHS are publicly fund-
ed confidential CTR services. Historically, these fa-
cilities have diagnosed a significant portion of Hous-
ton’s new HIV diagnoses and partnered with HHD 
for research purposes.

2. Develop interview questions related to previous HIV 
testing, results, and dates.
Interview questions were developed by HHD with con-
sultation from the  CDC. The  instrument is a  12-item 
self-administered questionnaire, titled Assessing the Ac-
curacy of  Self-Report HIV Testing Behaviour Ques-
tionnaire. Items 1-4 covered demographic information, 
such as age, sex, ethnicity, and race. Item 12 asks about 
other medical providers the participant visited in the last 
three years. Items 5-11 address previous HIV testing 
and results. The  questionnaire used a  skip pattern to 
differentiate between participants to claim to have never 
been tested and those who have been previously tested. 
The  questionnaire then further differentiates between 
participants who have or have not had a positive result. 
If there is a positive result, the participant is asked to pro-
vide the month, year, and location of the first time he or 
she ever tested positive. The questionnaire also differen-
tiates between those who have or have not had a nega-
tive test result. If there is a negative test result, the par-
ticipant is asked to provide the month, year, and location 
of the first time he or she ever tested negative. The study 
team originally planned to administer the questionnaire 
electronically, but it soon became evident that  recruit-
ment and quality assurance could be done more easily 
in paper format. 

3. Conduct a  medical record abstraction to determine 
if a  patient had an  HIV test, current HIV status, and 
the date and location of  the most recent negative HIV 
test for individuals who have had at least one HIV test, 
and the date and location of the first positive test among 
participants who are HIV positive.
Medical records were abstracted following the recruitment, 
consent, and interview of study participants. Abstractions 

estimate HIV incidence was derived from back-calculation 
models of AIDS rates [1-5]. As treatment improved through-
out the 1990s, HIV incubation periods became longer, and 
its incidence became more difficult to estimate [6]. Estimates 
of annual HIV incidence have also been derived from cohort 
studies [7], but they were not useful for historical trends or 
population-based incidence [6]. 

Recent advancements in laboratory assays for HIV have 
enabled a new method of directly measuring HIV incidence. 
BED HIV-1 capture enzyme immunoassay (BED-CEIA) can 
differentiate newer infections from older infections  [8]. It 
achieves this by measuring the ratio of anti-HIV IgG to total 
IgG; the ratio increases shortly after an HIV infection, indi-
cating the infection is a recent one. From this, the serologic 
testing algorithm for recent HIV seroconversion (STARHS)  
was developed. Serologic Testing Algorithm for Recent 
HIV Seroconversion (STARHS)  weighs individuals based 
on the probability of having been tested within one year of in-
fection, the probability of an HIV-positive person receiving 
a BED-CEIA test, and the probability that the test classified 
the  infection as “recent”  [6]. Two different equations are 
used to estimate the probability of having been tested within 
one year of infection. One equation is for repeat testers who 
had their first positive, and one is for first-time testers who 
had their first positive. This behavioural information relies 
upon the self-report of testing and treatment history (TTH), 
which is collected from recently diagnosed cases as part 
of the HIV Incidence Surveillance (HIS) system [9]. Among 
repeat testers, the infection date was assumed to be uniform-
ly distributed from the date of the most recent negative re-
sult to the date of the first positive result [6, 10]. Based on 
these assumptions, determining the validity of self-reported 
information on HIV testing history is crucial to accurately 
estimating the incidence [6-8, 10]. Moreover, the estimation 
model is sensitive to changes in HIV testing patterns, such 
as demonstrated by the  implementation of  the Centers for 
Disease Control and Prevention’s (CDC) 2006 HIV testing 
recommendations [10, 11].

Many studies previously examined the  accuracy 
of  self-reported testing and disease screening  [12-15]; few 
have examined self-reporting of  HIV testing  [16-20], and 
even fewer have examined self-reported testing with med-
ical record reviews [21]. A common finding among studies 
examining self-reporting was “telescoping,” where subjects 
recall testing to have occurred longer ago than it had actual-
ly occurred. The varying concordance, sensitivity, specifici-
ty, and kappa statistics in these studies suggests that recall-
ing screening services for major diseases may be linked to 
a number of other factors. Furthermore, these varied results 
suggest that the validity of self-reported dates must be eval-
uated when they are relied upon for a number of purposes, 
including research, surveillance, and prevention. 

Because the  algorithm for directly estimating HIV in-
cidence relies on self-reported testing history, and previous 
studies have shown discrepant findings of self-reported in-
formation, this study examined the reliability of self-report-
ed HIV data in a  diverse patient population in Houston, 
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were completed using five electronic sources, the  inter-
view location, and any other providers that the partici-
pant indicated on their form.  Both electronic and phys-
ical records were accessed for HHD and LCHS to ensure 
accuracy.

4. Interview participants to ascertain self-reports of wheth-
er the  participants have had an  HIV test, HIV status, 
the date and location of  the most recent negative HIV 
test for those who have had at least one HIV test, and 
the  date and location of  the  first positive HIV test for 
HIV-positive individuals.
Surveillance investigators solicited participation in 
the  waiting rooms and lobbies of  participating clinics. 
The study was briefly explained, and if the client was in-
terested in participating, the client was given the option 
of completing the interview in a private setting. The study 
was then explained in detail, including the  Informed 
Consent to Join a Research Study and the Authorisation 
for Release of Protected Health Information. After these 
forms were completed, the  participant was given a  self- 
administered 12-item study questionnaire in either elec-
tronic or paper format. After completing the  question-
naire, the team member conducted quality assurance for 
accuracy and completeness. Finally, the  participant was 
given a $10 gift card to a grocery store as an incentive to 
participate, and the participant and interviewer complet-
ed the Incentive Acknowledgement Form.

Material and methods
This study contained several steps: interviewing, medical 

record abstraction, data entry, and analysis. The interview in-
volved recruitment, obtaining informed consent and release 
of medical information, administering the questionnaire, and 
distributing the incentive to the participant. All documents 
related to the interview process were developed by the inves-
tigators and received IRB approval from the Committee for 
the Protection of Human Subjects of the University of Texas 
Health Science Center at Houston, the  Harris Health Sys-
tem Research and Sponsored Programs, and the HHD In-
vestigative Review Committee. Participants were recruited 
from the waiting rooms and lobbies of participating clinics 
by displaying and distributing a flyer with a brief overview 
of the study. A brief overview of the study was given, and if 
the client showed interest, he or she was taken to a private 
area for the  consent process and questionnaire. The  study 
was described in detail, and the participant was given an In-
formed Consent to Join a  Research Study and the  Autho-
rization for Release of Protected Health Information form. 
Once these forms were completed, the participant was given 
the  opportunity to have any questions answered and then 
given a  self-administered 12-item Assessing the  Accuracy 
of Self-Report of HIV Testing Behaviour Questionnaire in 
either electronic or paper format. Once the  questionnaire 
was completed, a team member conducted quality assurance 
by reviewing the document for accuracy and completeness. 
The participant was then given a $10 gift card to a grocery 

store as a participation incentive, and the interviewer com-
pleted the  Incentive Acknowledgement Form. Completed 
forms were placed in a  passcode-protected briefcase and 
transported from the data collection site to a secure, locked 
file in a room, accessible only by HHD Bureau of Epidemiol-
ogy staff members, prior to data entry. Once data entry was 
completed, the forms were placed back into the locked file 
and limited-access room.

All clients who were aged 18 years and over when in-
terviewed, who accessed medical care from April 2012 
through May 2013 at the  participating clinics, and who 
gave written, informed consent alongside a  written au-
thorisation for the  release of  medical information were 
eligible for the  study. Clients were recruited using a con-
venience, or accidental, sampling method stratified by fa-
cility. Recruitment was targeted at the  three systems that 
had a diverse population and the highest number of HIV 
diagnoses in 2007 (unpublished data): LCHS, HHS, and 
HHD clinics. LCHS is a  non-profit, Federally Qualified 
Health Centre with nine locations across the greater-Hous-
ton Area that function as confidential counselling, testing, 
and referral (CTR) facilities; we recruited participants 
from four of these locations. The Harris Health System is 
a public health system that serves Harris County through 
three hospitals and 22 health centres, providing a  health 
maintenance organisation (HMO) for its patients; we uti-
lised 13 of their primary care facilities in Houston. Finally, 
the HHD has four publicly funded confidential CTR facili-
ties, all of which were used for this study.

Medical records were obtained after participants con-
sented to and completed the  study. Investigators used 
the  Medical Record Abstraction form to compile medical 
records from five electronic sources, the interview location’s 
medical records, and any other providers, clinics, or hospi-
tals that the participant indicated on the Authorisation for 
Release of Protected Health Information. The five electronic 
sources were Harris Health System’s Epic electronic medical 
record system, LCHS’s Epic electronic medical record sys-
tem, HHD’s Cyber Lab laboratory record system, the Elec-
tronic Client-Level Integrated Prevention System (ECLIPS) 
walk-up testing database, and Harris Health’s walk-up test-
ing database. 

The Harris Health System has used only electronic med-
ical records since 2002, so their Epic system was used to 
access participant’s medical records. HHD and LCHS use 
physical and electronic medical records, so for participants 
enrolled in these systems, both electronic and paper charts 
were reviewed for accuracy and completeness. ECLIPS’s and 
Harris Health’s walk-up testing databases were also abstract-
ed from. If participants authorised the  release of  medical 
records from another clinic not enrolled in the study, data 
collection staff contacted the  physician, clinic, hospital, or 
institution in order to conduct a medical record review. 

The date of  the  first positive HIV test and the  date 
of the last negative HIV test was retrieved from authorised lo-
cations. These dates were abstracted from the medical records 
by trained data-collection personnel; the first positive test date 
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was defined as the  earliest date of  a  positive laboratory test 
(e.g. an  enzyme immunoassay  [EIA], a  Western blot assay, 
or a rapid antibody test), and the  last negative test date was 
defined as the most recent date of a negative laboratory test. 
The medical record was the “gold standard”, but for the pur-
poses of this study, medical record notes were not considered 
valid sources for these dates. The data collection staff complet-
ed one Medical Record Abstraction Form for each electronic 
and physical record accessed. Re-abstraction was completed 
on 5% of the records for quality assurance, and a 90% agree-
ment was deemed acceptable for research purposes.

The participant’s name was linked to a  unique partici-
pant code on a  single, separate, encrypted, and secure da-
tabase for de-identification. The Information from the Au-
thorisation for Release of  Health Information, Assessing 
the Accuracy of Self-Report of HIV Testing Behaviour Ques-
tionnaire, Incentive Acknowledgement Form, and Medical 
Record Abstraction Form were filed using the unique par-
ticipant code. The providers indicated on the Authorisation 
for Release of  Health Form were entered into a  Microsoft 
Access database to track the  specific locations authorised 
for medical record abstraction by each participant and to 
track the  progress of  these medical record abstractions. 
The  information collected was entered into a  database in 
Questionnaire Development System, Version 2.6.1 (QDS) 
(NOVA Research Company: Bethesda, MD) for storage. In-
formation from the Incentive Acknowledgement Form was 
entered into a Microsoft Excel spreadsheet to track the dis-
tribution of incentives. Medical record information abstract-
ed using the Medical Record Abstraction Form was entered 
into a separate Microsoft Access database. The databases for 
the questionnaires and medical record abstractions were lat-
er joined into a single Microsoft Access database for cleaning 
and later analysis. Quality assurance of data entry was con-
ducted by re-entry of 10% of the questionnaires and medical 
record abstractions, with a 90% agreement deemed accept-
able for research purposes.

The data from the questionnaire and the medical record 
abstractions were imported into SAS, Version 9.3 (SAS) 
(SAS Institute: Cary, NC). SAS was used to associate the two 
datasets, develop necessary variables, and run the descrip-
tive and statistical analysis. 

Results
A total of 1897 potential participants were approached 

throughout the  study, and 301 (15.8%) of  them refused to 
participate. From April 2012 to May 2013, the  study team 
conducted 1597 participant interviews across the three part-
ner health systems. Throughout the data collection period, 
there were 23 duplicate participant interviews and 19 inter-
views were accidentally destroyed, leading to a final partic-
ipant count of 1555. Approximately one-fourth of  the par-
ticipants (n = 378) authorised a total of 456 other providers 
or facilities from which to abstract medical records. In total, 
we obtained about two-thirds of  these records (n  =  292). 
Among those we were unable to obtain were 27 records from 

the Texas Department of Criminal Justice. Unfortunately, we 
were not able to locate any records for 52 participants, which 
equates to a 96.7% abstraction rate.

In total, there were 1503 participants included in the data 
analysis. The data analysis was completed by a team of scientists 
from CDC and HHD and reported in a separate study [22]. 

All the participants were recruited from the three health 
systems (21 clinics total) (Table 1). The study population had 
a higher percentage (58.3%) of females than males; this was 
due to the disproportionate population accessing care from 
HHD (74.6% female) and the use of convenience sampling 
in these clinics. For similar reasons, our study population 
had a higher percentage of black, non-Hispanic (47.0%), and 
Hispanic (35.8%) participants. For the purposes of this study, 
races and ethnicities other than black, white, and Hispanics 
were grouped together with participants who identified mul-
tiple races or ethnicities; this other/multiple race/ethnicity 
category accounted for only 3.6% of our participants.

Throughout the study, we had 301 non-responders, giv-
ing an 83.7% response rate (Table 2).

The sex, race/ethnicity, and age of the non-responders 
varied significantly from the  study population (p-values 
of  0.0120, < 0.0001, and 0.0264, respectively). The  non- 
responders had a  higher proportion of  male, Hispanic, 
white, 30-39-year-old, and 60+ year old individuals, com-
pared with the  study population. Common reasons for 
non-response included: lack of  interest in participating 
in a study (61.0%); lack of time/appointment at the health 
centre (17.9%); and discomfort with disclosing/releasing 
information (12.8%).

Limitations: A  limitation of  the  study was the  inabil-
ity to obtain all of  medical records. We were unable to 
obtain the  records from the  Texas Department of  Crim-
inal Justice because they required further IRB approval. 
The  other records we were unable to review were due to 
ambiguity or unclear indication on the authorisation form, 
refusal of the provider or facility to allow our team to re-
view, the provider did not have a record for the patient, or 
the provider or facility had closed. Another limitation en-
countered was the inability to match testing records from 
ECLIPS and Harris Health databases with our study partic-
ipants, if the participant had elected for confidential test-
ing; the study team determined this to be an impassable but 
very minor limitation.

Discussion
The overarching purpose of the research project was to 

compare what people remember about HIV tests with what 
is recorded in their medical records. 

Testing history from HIV positive individuals is used in 
conjunction with results from STARHS to provide a direct 
population-based estimate of  HIV incidence  [6]. Under-
standing how accurate this information is will guide the use 
of this information for estimating HIV incidence. Further-
more, HIV incidence measurements are utilised to monitor 
the  epidemic and to inform and guide policy, programs, 



Hafeez Rehman, Salma Khuwaja, Zuhair Siddiqui, Karen Chronister54

HIV & AIDS Review 2019/Volume 18/Number 1

and practices in the United States. Therefore, it is crucial to 
provide the most accurate and reliable tools for estimating 
incidence. 

Our findings will be useful in establishing modifications 
to the HIV incidence estimate calculation. Because we have 
shown that individuals are largely unable to recall whether 
they have previously been tested, the  algorithm currently 
used may need to be modified to account for this discrep-
ancy in self-reporting. Currently, recently diagnosed indi-
viduals are categorised as first-time testers or repeat testers, 

then these two groups have different calculations in the de-
termination of  incidence  [6]. Furthermore, showing that 
recall of  the  month and year of  participants’ last negative 
can be inaccurate and that differences exist among various 
demographics, the  reliance on this measure in the  calcu-
lations used for repeat testers will need to be re-evaluated 
and adjusted. Finally, this study will guide future research 
into the accuracy and reliability of self-reported testing and 
treatment history, inform about alternative methods of esti-
mating the incidence of HIV infection in the United States, 

Table 1. Demographics of participants in the Assessing the Accuracy of Self-Report of HIV Testing history 

Characteristic

HHS (HMO)
(n = 628)

HHD (CTR)
(n = 456)

LCHS (CTR)
(n = 471)

Total
(n = 1555)

No. % No. % No. % No. %

Gender

Male 304 48.4 116 25.4 229 48.6 649 41.7

Female 324 51.6 340 74.6 242 51.4 906 58.3

Race/Ethnicity

Black, non-Hispanic 292 46.5 262 57.5 177 37.6 731 47.0

Hispanic 214 34.1 161 35.3 182 38.6 557 35.8

Other/Multiple 22 3.5 18 3.9 16 3.4 56 3.6

White, non-Hispanic 100 15.9 15 3.3 96 20.4 211 13.6

Age at study consent*

18-24 20 3.2 108 23.7 28 5.9 156 10.0

25-29 29 4.6 107 23.5 60 12.7 196 12.6

30-34 43 6.8 73 16.0 52 11.0 168 10.8

35-39 65 10.4 51 11.2 59 12.5 175 11.3

40-44 60 9.6 48 10.5 65 13.8 173 11.1

45-49 107 17.0 32 7.0 67 14.2 206 13.2

50-54 129 20.5 13 2.9 69 14.6 211 13.6

55-59 78 12.4 10 2.2 38 8.1 126 8.1

60+ 97 15.4 14 3.1 33 7.0 144 9.3

Age at first positive*

18-24 46 16.1 0 0.0 29 20.0 75 17.3

25-34 74 25.9 3 100.0 59 40.7 136 31.3

35-44 91 31.8 0 0.0 40 27.6 131 30.2

45-54 57 19.9 0 0.0 12 8.3 69 15.9

55+ 18 6.3 0 0.0 5 3.4 23 5.3

Age at last negative*

18-24 8 7.2 73 31.5 20 15.9 101 21.5

25-34 26 23.4 101 43.5 50 39.7 177 37.7

35-44 32 28.8 40 17.2 27 21.4 99 21.1

45-54 29 26.1 14 6.0 22 17.5 65 13.9

55+ 16 14.1 4 1.7 7 5.6 27 5.8
HHS – Harris Health System, HHD – Houston Health Department, LCHS – Legacy Community Health Services, HMO – Health Maintenance Organization,  
CTR – Counselling, Testing, and Referral

*Calculated from dates provided during interview.
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and advance recommendations for public health policy and 
practice in HIV surveillance.

From the results of the research project, CDC will eval-
uate the  validity of  using self-reported HIV testing his-
tory information for directly estimating HIV incidence. 
Currently, testing and treatment history information from 
HIV-positive individuals is used in conjunction with results 
from STARHS to provide a direct population-based estimate 
of HIV incidence [6]. This estimation is used for research, 
trend analysis, public policy, prevention, interventions, and 
many other purposes. Furthermore, we were able to iden-
tify systematic recall bias in the overall population and by 
sub-population, which will assist with the calculations and 
assumptions made in the general population and within par-
ticular demographics in this algorithm. Through showing 
that there seems to be consistent inaccuracies in self-report-
ed information, we hope to improve the ability to directly 
estimate this crucial measure. By improving this measure, 
we will subsequently be improving public health policy, 
surveillance practices, research endeavours, and prevention 
practices. 

Because this is the first study on this specific topic, we 
hope that the methodology and procedures used can be em-
ployed, replicated, and/or improved upon for future studies 
in this area. Our study was limited in scope and size, so it 
will be important to replicate and expound upon our find-
ings. Furthermore, this study will contribute to the growing 
literature on the accuracy and reliance of self-reported med-
ical information in general. This literature is used to inform 
healthcare practices, research methodologies, surveillance 
practices, and many other areas.
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Table 2. Demographics of non-responders in the Assessing the Accuracy of Self-Report of HIV Testing history

Characteristic

Non-response
(n = 301)

Study population
(n = 1555)

No. % No. %

Gender

Male 147 48.8 649 41.7

Female 154 51.2 906 58.3

Race/Ethnicity

Black, non-Hispanic 100 33.2 731 47.0

Hispanic 125 41.5 557 35.8

Other/Multiple 5 1.7 56 3.6

White, non-Hispanic 71 23.6 211 13.6

Age at study consent*

18-29 64 21.3 352 22.6

30-39 85 28.2 343 22.1

40-49 66 21.9 379 24.4

50-59 51 16.9 337 21.7

60+ 35 11.6 144 9.3
*Calculated from dates provided during interview.
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