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Abstract

Objectives: To compare two human immunodeficiency virus (HIV) cohorts to determine whether a pseudo-random sample can repre-
sent the entire study population.

Study Design and Setting: HIV-positive patients receiving care at eight sites in seven Asian countries. The TREAT Asia HIV Obser-
vational database (TAHOD) pseudo-randomly selected a patient sample, while TREAT Asia HIV Observational database-Low Intensity
Transfer (TAHOD-LITE) included all patients. We compared patient demographics, CD4 count, and HIV viral load testing for each cohort.
Risk factors associated with CD4 count response, HIV viral load suppression (!400 copies/mL), and survival were determined for each
cohort.

Results: There were 2,318 TAHOD patients and 14,714 TAHOD-LITE patients. Patient demographics, CD4 count, and HIV viral load
testing rates were broadly similar between the cohorts. CD4 count response and all-cause mortality were consistent among the cohorts with
similar risk factors. HIV viral load response appeared to be superior in TAHOD and many risk factors differed, possibly due to viral load
being tested on a subset of patients.

Conclusion: Our study gives the first empirical evidence that analysis of risk factors for completely ascertained end points from our
pseudo-randomly selected patient sample may be generalized to our larger, complete population of HIV-positive patients. However, results
can significantly vary when analyzing smaller or pseudo-random samples, particularly if some patient data are not completely missing at
random, such as viral load results. � 2016 Elsevier Inc. All rights reserved.
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1. Introduction

Observational cohort studies are useful when evaluating
the relationship between health-related outcomes and expo-
sures or when randomized controlled trials (RCTs) are not
always feasible or ethical to be conducted [1,2]. However,

often there is little focus on the potential pitfalls of subop-
timal patient sampling methods employed in observational
cohorts. Also, selection bias is more likely to occur in co-
horts than RCTs and may impact upon the validity and
generalizability of the study findings [3e5].

Ideal patient sampling methods would produce a repre-
sentative sample of the target population, with respect to
patient demographics and disease-related variables.
Although favorable, completely random sampling is not al-
ways feasible as recruitment is often costly and inefficient.
As such, alternate sampling methods are used that are most
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What is new?

Key findings
� Our pseudo-random patient sample, the TREAT

Asia HIV Observational database, is representative
of our larger study population, TREAT Asia HIV
Observational database-Low Intensity Transfer,
and produced comparable findings for routinely as-
certained end points relating to the response to an-
tiretroviral treatment.

� End points that were not routinely collected or not
missing completely at random may introduce bias
that can significantly impact upon subsequent ana-
lyses, such as viral load suppression.

What this study adds to what was known?
� Pseudo-random sampling of patients in observa-

tional cohorts is common but can introduce bias.
Our findings provide the first empirical evidence
that a pseudo-random sample can produce compa-
rable results seen in the larger, entire study
population.

What is the implication and what should change
now?
� Pseudo-random sampling methods should not be

dismissed where random sampling is impractical,
as analyses relating to routinely collected data
may still produce comparable results.

appropriate to the given situation, including convenience
sampling, quota sampling, or homogenous sampling [6,7].
For example, observational studies in emergency depart-
ments tend to use convenience sampling where patients pre-
senting during ‘‘business hours’’ are selected as more staff
are available to process recruitment data [8].

In human immunodeficiency virus (HIV) research, obser-
vational cohorts have been a key epidemiological resource
with the ability to assess the natural history of HIV, antiretro-
viral treatment (ART) use, and clinical outcomes within re-
gions or target populations [9e12]. Early cohort studies of
HIV-positive homosexual men were pivotal in identifying
several HIV-related biomarkers that are still used for assess-
ing disease progression [13]. However, HIV-positive patients
require lifelong treatment, and so, patients’ loss to follow-up
(LTFU) is a prominent concern [14]. Patients’ LTFU is a ma-
jor source of bias in cohort studies and, if large, can signifi-
cantly impact upon the validity of the results [3].

Most HIVobservational studies either recruit all patients
seen at a clinic or a pseudo-random subset of patients are re-
cruited. HIVobservational studies in the Asia-Pacific region
use pseudo-random sampling for patient recruitment. In

2003, the TREAT Asia HIV Observational database (TA-
HOD) began collecting data on HIV-positive patients pre-
senting at clinical sites across the Asia-Pacific region. To
minimize costs and LTFU rates but retain heterogeneity
across a very diverse region, a limited number of patients
with good retention in carewere consecutively recruited from
a number of sites [15]. Although convenient, this pseudo-
random selection method can introduce another source of
bias as patients’ LTFU are not completely at random [16].
In 2014, the TREATAsia HIV Observational database-Low
Intensity Transfer (TAHOD-LITE), a substudy of TAHOD,
was initiated where data were collected on all patients seen
at certain clinical sites, from a nominated calendar year.

These two cohorts presented an opportunity to evaluate
whether pseudo-random patient sampling methods produce
a representative sample and reach similar study findings to
sampling of entire programs. The study objective was to
compare patient demographics, pre-ART HIV biomarkers,
and response to ART between TAHOD and TAHOD-
LITE to determine whether the TAHOD sample suitably
represents all of the patients seen in TAHOD-LITE.

2. Methods

2.1. Data collection and participants

TAHOD is a collection of 20 HIV treatment centers
across the Asia-Pacific region including China (one site),
Hong Kong (one site), Taiwan (one site), South Korea
(one site), India (two sites), Indonesia (two sites), Malaysia
(two sites), Philippines (one site), Singapore (one site),
Thailand (four sites), Japan (one site), Cambodia (one site),
and Vietnam (two sites). Detailed data were collected for a
subset of patients who attend care at the sites. Patients were
not entirely randomly recruited instead each site consecu-
tively selected patients who were likely to be retained in
follow-up, with those receiving and not receiving ART
eligible to be selected. Patients were prospectively recruited
from September 2003; however, retrospective data on
enrolled patients were also retrieved. To date, TAHOD
has recruited over 8,000 patients, with over 5,000 in active
follow-up to March 2015. Further description of TAHOD
protocols and methods has been described elsewhere [15].

TAHOD-LITE is a substudy of TAHOD and currently
involves only 8 of the 20 TAHOD sites from Cambodia
(one site), Hong Kong (one site), India (one site), Indonesia
(one site), Singapore (one site), South Korea (one site), and
Vietnam (two sites). Conversely to TAHOD, TAHOD-LITE
included data from all patients seen at a site from a certain
nominated calendar time point. Hence, TAHOD-LITE is a
collection of previously recruited TAHOD patients, and
all other patients who were not recruited to TAHOD. How-
ever, patient data were limited to a few variables. To date,
TAHOD-LITE included data on over 30,000 HIV-positive
adult patients, with follow-up to May 2014.
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