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Abstract

Background: Rapid initiation of antiretroviral therapy (ART) is a priority in HIV care,
yet delays may occur between confirmed diagnosis, entry into care and treatment
commencement. This study examined factors associated with ART initiation more than
seven days after diagnosis among people living with HIV in Ogan Komering Ilir (OKI)
Regency, Indonesia.

Methods: We conducted a retrospective cross-sectional analysis of 144 complete
records from the December 2025 On-ART extract of the HIV/AIDS Information System
(SIHA 2.1). Delayed ART initiation was defined as starting ART >7 days after HIV
confirmation. Recorded demographic, clinical and service variables were examined
using two-by-two comparisons and reported multivariable logistic regression
estimates. Reporting used observational-study and routinely collected data guidelines.
Results: Of 144 individuals, 99 (68.8%) initiated ART within seven days and 45 (31.3%)
initiated later. World Health Organization (WHO) clinical stage 3-4 was associated with
delayed initiation (adjusted odds ratio [aOR] 2.618, 95% confidence interval [CI] 1.186-
5.779; p=0.017), as was the recorded delayed entry-to-care category (aOR 12.624, 95%
CI 3.108-51.273; p<0.001). Age, sex, recorded population group and facility type were
not statistically significant in the reported model. The register-based design and
inconsistencies in the timing fields limit interpretation of the linkage estimate.
Conclusion: Delayed ART initiation among individuals already recorded as receiving
ART in OKI was associated with more advanced clinical stage and a recorded delay in
entry to care. Audit of date fields and evaluation of post-diagnosis care pathways are

Commons Attribution-NonCommercial
4.0 International License.

Background

Antiretroviral therapy (ART) reduces HIV-related
morbidity and mortality, and earlier treatment has
demonstrated clinical and prevention benefits in
randomized studies. International
recommendations therefore support treatment for
people living with HIV (PLHIV) following
confirmed diagnosis and appropriate clinical
assessment, with rapid initiation generally defined
as ART initiation within seven days and same-day
treatment offered when clinically appropriate and
acceptable to the individual (Cohen et al., 2011;
Gandhi et al,, 2023; INSIGHT START Study Group,
2015; TEMPRANO ANRS 12136 Study Group,
2015; World Health Organization [WHO], 2017,
2021a, 2021b, 2021c, 2025a, 2025b). Evidence
syntheses and pragmatic trials indicate that
streamlined initiation can improve treatment
uptake, although retention and long-term
engagement also require continuing support
(Amstutz et al., 2020; Bakari et al,, 2023; Boyd et
al,, 2019; Ford et al,, 2018; Koenig et al,, 2017;
Labhardt et al., 2018; Mateo-Urdiales et al., 2019;
Rosen et al.,, 2016).

warranted before drawing causal or program-effectiveness conclusions.

Indonesia faces a substantial gap between HIV
diagnosis and treatment delivery. In a February
2025 programmatic update, UNAIDS estimated
approximately 570,000 people living with HIV in
Indonesia, with about 31% receiving treatment;
these estimates describe the country and should
not be interpreted as measurements from OKI
(UNAIDS, 2025). A multicentre Indonesian
analysis of late HIV presentation also underscores
the clinical importance of timely diagnosis and
care (Arlinda et al, 2026). Earlier Indonesian
program research identified improvements in
linkage after expanded testing and treatment
access but no corresponding change in ART
initiation rates, indicating that the stages of the
care cascade warrant separate evaluation (Tarigan
et al, 2020). A more recent Indonesian
retrospective study reported an association
between rapid ART initiation and lower mortality,
providing additional local motivation to examine
time to treatment (Mauleti et al., 2025).

The HIV care cascade includes diagnosis, linkage
or entry into HIV care, ART commencement,
retention and viral suppression. These stages are
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related but conceptually distinct (Sujianto et al
2026., Waluyo et al 2026., & Amirudin et al 2026).
Reviews describe barriers involving referral
processes, service integration, staffing,
transportation, stigma, individual readiness and
continuity of contact (Bulstra et al., 2021; Croxford
et al, 2018a, 2018b; Fuge et al, 2022;
Govindasamy et al., 2012, 2014; Kelly et al., 2019;
Kennedy et al, 2024; Levison et al, 2023;
Lujintanon et al, 2024; Nawfal et al, 2024;
Okonkwo et al.,, 2022; O’Shea et al., 2025; Salomon
et al, 2022; Wamuti et al, 2024; Zhang et al,
2024). In Indonesia, some HIV epidemics are
concentrated among populations exposed to
specific structural and epidemiological risks, and
terminology requires care: “key populations” has a
specific public-health meaning, whereas a binary
programme field labelled “general” versus “at-
risk” need not identify each key population
(Kennedy et al., 2024; UNAIDS, 2025).

For Ogan Komering Ilir (OKI) Regency, the
available study documents do not provide a
district-level denominator of all new HIV
diagnoses, ART coverage or treatment-cascade
statistics. Instead, the December 2025 On-ART
register enables a narrower assessment of
treatment timing among individuals captured on
ART, a distinction that limits population-level
inference. Understanding associations within this
service population may help identify areas for
further data-quality review and local pathway
evaluation without equating observed
associations with effects of a particular
intervention (Benchimol et al., 2015; Lujintanon et
al., 2024; Vandenbroucke et al.,, 2007; von Elm et
al,, 2007).

This study aimed to assess associations of age at
HIV confirmation, sex, recorded population
category, WHO clinical stage, facility type and
recorded diagnosis-to-care interval with ART
initiation >7 days after confirmed HIV diagnosis
among PLHIV in the OKI On-ART dataset.

Methods

Study Design

This retrospective cross-sectional observational
analysis used secondary, routinely collected HIV
programme records. The source dataset was the
December 2025 On-ART report extracted from
SIHA 2.1 for OKI Regency. The reporting was
guided by the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE)
statement and, because routine health records
were used, the REporting of studies Conducted

using Observational Routinely-collected health
Data (RECORD) extension (Benchimol et al.,, 2015;
Vandenbroucke et al., 2007; von Elm et al., 2007).
These guidelines informed transparent reporting
and do not imply that all checklist items could be
satisfied from the available documentation.

Setting, Population and Sample

The setting was the HIV care and treatment
reporting system for OKI Regency, South Sumatra,
Indonesia, using the December 2025 On-ART
extract. The study population comprised PLHIV
documented in the treatment programme. Total
sampling was used for records meeting the stated
eligibility criteria; the analytical dataset contained
144 complete records. The extract is a programme
snapshot rather than an inception cohort of all
individuals newly diagnosed with HIV during
December 2025.

Eligibility, Completeness and Participant Flow

Records were eligible when HIV confirmation,
care-entry and ART start dates were recorded and
the variables used in the analysis were complete.
Records lacking required primary information
were excluded under the source study’s complete-
case approach. The number of source records
screened, duplicate records identified, excluded
records and variable-specific missing entries was
not documented; therefore, exclusion percentages,
missingness distributions and the sampling
fraction cannot be reported reliably. Figure 1
presents the ascertainable participant flow
without inventing intermediate counts.

Source register: December 2025 SIHA 2.1 On-ART extract
for OKI Regency
Initial screening denominator not documented

2

Eligibility screening: confirmation, care-entry and ART
start dates plus analytic covariates complete
Numbers excluded, duplicate and missing records not
documented

2

Included in analysis: n=144 complete records
ART <7 days: n=99 | ART >7 days: n=45

Figure 1. Participant flow based on available
registry documentation

The flow summary should not be taken as
evidence that no data were missing or duplicated;
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only the final included number is supported by the
supplied study records.

Variables and Operational Definitions

The primary outcome was delayed ART initiation,
defined as a recorded ART commencement date
more than seven calendar days after the recorded
HIV confirmation date. Initiation within seven
days (including the seventh day) was coded as
timely; this clinical threshold was informed by
WHO recommendations (Mateo-Urdiales et al.,
2019; WHO, 2017, 2021a, 2021b). The included
explanatory variables were age at confirmation
(30 vs >30 years), sex (male or female),
programme-recorded population category
(general vs at-risk), clinical stage (WHO stages 1-
2 vs 3-4), care facility (hospital vs primary health
centre), and the programme-recorded category for
the interval from HIV confirmation to entry into
care (timely vs delayed).

The age split at 30 years was carried forward from
the source analysis; a prespecified -clinical
rationale and age as a continuous variable were
not documented. The clinical-stage split
distinguishes WHO stages 1-2 from stages 3-4
and therefore separates less advanced from more
advanced clinical presentation, although it is not a
substitute for a CD4-based definition of advanced
HIV disease (Arlinda et al., 2026; Boulware et al.,
2014; WHO, 2025a). The precise codebook for the
“at-risk” category, including constituent key-
population groups, was not provided; it is
consequently reported as a programme-defined
binary category rather than reclassified as a
verified key-population measure (Kennedy et al.,
2024; UNAIDS, 2025).

The analytic description gives >30 days after HIV
confirmation as the threshold for delayed entry
into care. However, the cross-tabulation contains
three individuals with “delayed” entry into care
who nevertheless started ART within seven days
of confirmation. If “entry into care” occurs before
ART initiation and both intervals share the same
confirmation date, this sequence is internally
inconsistent. Because the data dictionary and
individual timestamps were unavailable for
verification, the recorded binary labels are
retained without interpreting the >30-day
threshold as independently confirmed. The
linkage variable is thus termed “recorded delayed
entry-to-care category” throughout the analyses.

Data Source, Measurement and Quality

HIV confirmation, first care-entry and ART start
dates and other covariates were obtained from
programme records in SIHA 2.1 as described in the
source report. No independent date validation,
chart review or adjudication of inconsistent
records was available to the analysis. Data-entry
and classification errors cannot therefore be
excluded. The analyses are presented in aggregate
without personal identifiers. The Indonesian
regulatory framework for medical records
provides contextual relevance for responsible
handling of routine documentation (Benchimol et
al,, 2015; Menteri Kesehatan Republik Indonesia,
2022).

Statistical Analysis

The source analysis summarized categorical data
as frequencies and percentages, and reported
crude odds ratios (ORs), 95% confidence intervals
(CIs) and p values from two-by-two comparisons.
The two-sided p values correspond numerically to
Fisher exact tests when applied to the displayed
two-by-two contingency counts; the original
analysis syntax was not available for independent
confirmation. Multivariable logistic regression
estimates were reported for all six explanatory
variables. Confounding assessment used a >10%
change-in-estimate criterion as described in the
analytic report. The exact covariate-removal
sequence and final model configuration were not
available for independent confirmation, so the
reported adjusted estimates were not re-
estimated. All p values are two-sided as reported;
p<0.001 is used rather than p=0.000 (Benchimol
et al,, 2015; Vandenbroucke et al., 2007; von Elm
etal, 2007).

Results

The complete-case analytic sample contained 144
PLHIV in the December 2025 On-ART extract.
Among them, 99 (68.8%) started ART within
seven days of HIV confirmation and 45 (31.3%)
started later. Men, people older than 30 years and
people recorded in the at-risk programme
category accounted for most included records.
Table 1 summarizes participant characteristics.
Percentages are based on n=144; totals may differ
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from 100.0 by 0.1 percentage point because of
rounding.

Table 1. Characteristics of people living with HIV included in the OKI On-ART analysis

Characteristic Category n (%)
ART initiation <7 days 99 (68.8)
>7 days 45 (31.3)
Age at HIV confirmation <30 years 67 (46.5)
>30 years 77 (53.5)
Sex Male 89 (61.8)
Female 55 (38.2)
Recorded population category General 46 (31.9)
At-risk 98 (68.1)
WHO clinical stage Stages 1-2 89 (61.8)
Stages 3-4 55 (38.2)
Healthcare facility Hospital 98 (68.1)
Primary health centre 46 (31.9)
Recorded entry-to-care status Timely 130 (90.3)
Delayed 14 (9.7)

In the original two-by-two comparisons, clinical
stage and recorded entry-to-care category were
statistically associated with ART initiation after
seven days (Table 2). For stages 3-4 relative to
stages 1-2, the crude OR was 2.507 (95% CI

1.216-5.168; p=0.016). The recorded delayed
entry-to-care category had a crude OR of 10.353
(95% CI 2.724-39.348; p<0.001). The other four
comparisons were not statistically significant.

Table 2. Bivariate associations with delayed ART initiation (>7 days) in OKI Regency

Comparison (index vs ART <7 days ART >7 days Crude OR  95% CI P
reference) index / ref, n (%) index / ref, n (%)

Age: >30 vs <30 years 52 (52.5) / 47 (47.5) 25 (55.6) / 20 (44.4) 1.130 0.557-2.294 0.857
Sex: female vs male 39 (39.4) / 60 (60.6) 16 (35.6) / 29 (64.4) 0.849 0.408-1.764 0.714
Population: at-risk vs general 68 (68.7) /31 (31.3) 30 (66.7) / 15 (33.3) 0.912 0.430-1.933 0.848
WHO stage: 3-4 vs 1-2 31(31.3) / 68 (68.7) 24 (53.3) / 21 (46.7) 2.507 1.216-5.168 0.016
Facility: primary care vs hospital 33 (33.3) / 66 (66.7) 13(28.9) /32 (71.1) 0.813 0.377-1.752 0.701
Entry into care: delayed vs timely 3 (3.0) /96 (97.0) 11 (24.4) / 34 (75.6) 10.353 2.724-39.348 <0.001

The reported multivariable analysis showed
higher odds of delayed ART initiation for clinical
stage 3-4 (adjusted OR [aOR] 2.618; 95% CI
1.186-5.779; p=0.017) and for the programme-
coded delayed entry-to-care category (aOR
12.624; 95% CI 3.108-51.273; p<0.001). Age,
sex, population category and facility type were

not statistically significant in the reported
multivariable estimates (Table 3). The adjusted
association with entry-to-care status requires
particular caution because temporal
inconsistencies occur in the source cross-
tabulation and the confidence interval is wide.

Table 3. Reported multivariable logistic regression estimates for ART initiation after seven days

Comparison (index vs reference) Adjusted OR 95% CI p

Age: >30 vs <30 years 1.338 0.602-2.973 0.475
Sex: female vs male 0.730 0.322-1.652 0.450
Population: at-risk vs general 0.852 0.363-2.000 0.714
WHO stage: 3-4 vs 1-2 2.618 1.186-5.779 0.017
Facility: primary care vs hospital 0.878 0.372-2.070 0.765
Entry into care: delayed vs timely 12.624 3.108-51.273 <0.001
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Discussion

Approximately one-third of PLHIV included in the
OKI On-ART extract started ART more than seven
days after confirmation. This figure is a proportion
among analysed records of people documented on
ART, not the proportion of all newly diagnosed
PLHIV in the district who eventually initiated
treatment. National estimates and broader studies
address different denominators and periods,
precluding direct comparison as if they
represented the same epidemiological quantity
(Mauleti et al.,, 2025; Tarigan et al., 2020; UNAIDS,
2025). Nevertheless, the finding motivates
examination of the time between diagnosis and
ART start in local HIV services.

A substantial body of randomized evidence
supports offering prompt ART when clinically
appropriate. Trials in South Africa, Haiti and
Lesotho and evidence syntheses show that
simplified, same-day or rapid ART pathways can
improve early initiation and, in some settings, viral
suppression or retention (Boyd et al., 2019; Ford
et al,, 2018; Koenig et al., 2017; Labhardt et al,,
2018; Mateo-Urdiales et al.,, 2019; Rosen et al,,
2016). However, such interventions were not
evaluated in OKI. Moreover, follow-up of the
CASCADE trial and a later evidence synthesis
suggest that early advantages do not always
translate into persistently better long-term
engagement, highlighting the need to distinguish
rapid start from sustained care (Amstutz et al.,
2020; Bakari et al., 2023).

Participants recorded at WHO clinical stages 3-4
had higher adjusted odds of delayed ART initiation
than those at stages 1-2. This association is
clinically plausible: advanced presentation can
involve diagnostic clarification, symptomatic
illness, opportunistic infections and coordination
across services. Yet WHO clinical stage alone is not
a reason for routine postponement of ART
Evidence supports early treatment for most
patients, while conditions such as cryptococcal
meningitis require specific timing decisions
because very early ART may worsen outcomes
(Boulware et al., 2014; Gandhi et al.,, 2023; Gerber
et al,, 2026; INSIGHT START Study Group, 2015;
TEMPRANO ANRS 12136 Study Group, 2015;
WHO, 2017, 2021a, 2025a). The present registry
lacks documented opportunistic infections, CD4
counts and clinical contraindications; accordingly,

the observed association cannot identify the
mechanism for delays.

The Indonesian INA-PROACTIVE cohort illustrates
how late presentation remains an important
national challenge, although it used a different
outcome and cannot validate the OKI effect
estimate (Arlinda et al,, 2026). A prior Indonesian
analysis linked rapid ART initiation with mortality
benefits but did not establish that clinical stage
caused delays (Mauleti et al., 2025). In the OKI
setting, the responsible programme response is to
review how individuals with stages 3-4 move
through assessment, treatment of concomitant
disease and ART initiation while preserving
clinical judgement, rather than assuming that a
universal fast-track intervention is proven
effective by these data.

The largest reported adjusted OR was observed for
the recorded delayed entry-to-care category.
Timely entry into care is conceptually upstream of
treatment commencement, and linkage reviews
have documented losses and delays between HIV
testing, initial visits and treatment initiation
(Croxford et al., 2018a, 2018b; Fuge et al., 2022;
Govindasamy et al., 2012, 2014; Kelly et al., 2019;
Levison et al.,, 2023; Okonkwo et al.,, 2022; Wamuti
et al, 2024; Zhang et al, 2024). However, the
reported OR should not be interpreted as a
measure of intervention effect, nor as an
unequivocal independent clinical risk factor. Both
variables are constructed from events occurring
along the same post-diagnosis timeline and may
be mechanically related. Three cases were coded
as delayed entry into care despite ART initiation
within seven days; without validating date
definitions, the >30-day description and this
observed sequence cannot both be assumed
correct. A source-record audit is a precondition for
firm interpretation of this association.

Potential system explanations—including delayed
referral, lack of appointment coordination,
multiple required visits or barriers to recontact—
are hypotheses, not measurements made in this
study. Evidence from systematic reviews identifies
integrated services, patient navigation, tailored
follow-up and coordination across HIV and
tuberculosis services as candidate approaches for
evaluation (Bulstra et al,, 2021; Kennedy et al,,
2024; Levison et al.,, 2023; Lujintanon et al.,, 2024;
Okonkwo et al, 2022; Salomon et al, 2022;
Wamuti et al, 2024). Peer navigation may be
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especially relevant for some key populations, but
the binary OKI programme grouping does not
identify which populations received such support
(Kennedy et al., 2024; Nawfal et al., 2024). Local
implementation studies would need to measure
these pathways directly.

Age, sex, at-risk classification and type of facility
were not statistically associated with delayed
initiation in the reported multivariable model.
These null findings should not be interpreted as
evidence of no differences or as proof of
equivalence, particularly with only 45 delayed ART
events and limited covariate detail. Broader
literature finds variability in linkage by social
circumstances, diagnosis  setting, stigma,
readiness and structural barriers (Croxford et al.,
2018a, 2018b; Fuge et al., 2022; Govindasamy et
al., 2012; Kelly et al,, 2019; Levison et al., 2023;
Nawfal et al,, 2024; Zhang et al., 2024). The present
programme dataset did not measure these factors.
Similarly, hospital and primary-care categories are
coarse indicators and do not describe staff
capacity, medicine availability, referral
performance or patient travel time. Evidence from
service integration studies supports evaluating
these specific processes rather than inferring
uniform quality across facility types (Bulstra et al.,
2021; Lujintanon et al., 2024; Okonkwo et al,,
2022; Salomon et al., 2022).

Consistent use of numerator/denominator
definitions, exposure coding and statistical labels
is necessary for reproducible routine-care analysis
(Benchimol et al, 2015; Vandenbroucke et al,
2007; von Elm et al., 2007). Verification of the
archived analytic syntax and original programme
record would strengthen confidence in the p-value
procedure and the direction of the regression
comparisons.

Strengths and Limitations

A strength of this analysis is its focus on an
operational, district-level HIV treatment dataset
with dated steps from diagnosis to ART initiation,
a clinically interpretable seven-day outcome and
reported multivariable estimates (Okafor, 2026 &
Akbar, 2024). Several limitations materially
constrain inference. First, its retrospective cross-
sectional assessment of routinely collected
programme data is vulnerable to entry errors,
inconsistent timestamps and outcome or exposure
misclassification; no source-record validation was
documented. Second, complete-case inclusion can

introduce selection bias, while the original
screening denominator, exclusions and variable-
level missingness are unknown. Third, the analysis
includes only individuals already recorded on ART,
excluding those never linked or never initiated
treatment; this selection can underestimate
population-level delays and distort observed
associations (Benchimol et al., 2015; Croxford et
al,, 2018b; Vandenbroucke et al., 2007).

Fourth, key constructs were coarse or
incompletely documented. The >30-day delayed
linkage threshold described in the source
narrative conflicts with three observed cross-
tabulated records and could reflect differing event
definitions or coding errors. The age cut at 30
years was not justified a priori; binarizing age
loses information. The at-risk programme label
lacks a verified category dictionary. Fifth,
socioeconomic  position, distance, stigma,
readiness, comorbidity, opportunistic infections
and CD4 results were not measured in the
supplied data, allowing residual confounding
(Arlinda et al., 2026; Boulware et al., 2014; Fuge et
al,, 2022; Govindasamy et al., 2012; Nawfal et al.,
2024). Sixth, only 14 people were classified as
having delayed entry to care, and the large
association estimate had a wide confidence
interval, implying limited precision. Finally,
findings from the December 2025 OKI On-ART
register cannot automatically be generalized to all
PLHIV in OKI, untreated individuals, other
districts or later periods. All interpretations are
associational rather than causal.

Implications for Practice, and

Research

Management

The immediate implication is to evaluate—not
presume the effectiveness of—post-diagnosis care
pathways. A record-level audit should reconcile
HIV confirmation, first care-contact and ART start
definitions, review cases with unexpected event
ordering and document exclusions. Standard
operating procedures for timestamp capture and
routine cascade review may enhance programme
monitoring (Benchimol et al, 2015; Menteri
Kesehatan Republik Indonesia, 2022; von Elm et
al,, 2007). In parallel, clinicians and programme
managers can assess whether stages 3-4 receive
timely evaluation of opportunistic infection and an
individualized ART initiation plan, balancing rapid
access with clinical safety (Boulware et al., 2014;
Gandhi et al., 2023; WHO, 2017, 20214, 2025a).
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Further research should recruit all newly
confirmed diagnoses prospectively, including
those not yet on ART; measure continuous time
intervals, reasons for deferral, service readiness,
patient preferences and socioeconomic barriers;
and assess attrition before initiation. If pathway
changes are introduced, controlled
implementation evaluations should examine
initiation and retention rather than relying on
cross-sectional correlations (Bulstra et al,, 2021;
Coffey et al,, 2019; Kennedy et al., 2024; Levison et
al,, 2023; Lujintanon et al., 2024; Okonkwo et al.,
2022; Rosen et al., 2016; Salomon et al., 2022).

Conclusion and Recommendation

Among 144 people already documented in the OKI
On-ART programme, delayed ART initiation was
associated with WHO clinical stage 3-4 (reported
aOR 2.618) and with a recorded delayed entry-to-
care category (reported aOR  12.624).
Interpretation of the latter is provisional because
its coding and event chronology are internally
inconsistent in the source summary. The findings
support verification of routine data and evaluation
of linkage and clinical-assessment pathways; they
do not establish causal effects or demonstrate the

effectiveness of a  particular fast-track
intervention.
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