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ABSTRACT

Objectives As people living with HIV (PLWH) live longer,
morbidity and mortality from non-AIDS comorbidities have
emerged as major concerns. Our objective was to compare
prevalence trends and age at diagnosis of nine chronic
age-associated comorbidities between individuals living
with and without HIV.

Design and setting This population-based cohort

study used longitudinal cohort data from all diagnosed
antiretroviral-treated PLWH and 1:4 age-sex-matched HIV-
negative individuals in British Columbia, Canada.
Participants The study included 8031 antiretroviral-
treated PLWH and 32 124 HIV-negative controls (median
age 40 years, 82% men). Eligible participants were >19
years old and followed for >1 year during 2000 to 2012.
Primary and secondary outcome measures The
presence of non-AIDS-defining cancers, diabetes,
osteoarthritis, hypertension, Alzheimer’s and/or non-HIV-
related dementia, cardiovascular, kidney, liver and lung
diseases were identified from provincial administrative
databases. Beta regression assessed annual age-sex-
standardised prevalence trends and Kruskal-Wallis tests
compared the age at diagnosis of comorbidities stratified
by rate of healthcare encounters.

Results Across study period, the prevalence of all chronic
age-associated comorbidities, except hypertension, were
higher among PLWH compared with their community-
based HIV-negative counterparts; as much as 10 times
higher for liver diseases (25.3% vs 2.1%, p value<0.0001).
On stratification by healthcare encounter rates, PLWH
experienced most chronic age-associated significantly
earlier than HIV-negative controls, as early as 21 years
earlier for Alzheimer’s and/or dementia.

Conclusions PLWH experienced higher prevalence and
earlier age at diagnosis of non-AIDS comorbidities than
their HIV-negative controls. These results stress the need
for optimised screening for comorbidities at earlier ages
among PLWH, and a comprehensive HIV care model that
integrates prevention and treatment of chronic age-
associated conditions. Additionally, the robust methodology
developed in this study, which addresses concerns on the
use of administrative health data to measure prevalence
and incidence, is reproducible to other settings.

Strengths and limitations of this study

» This population-based cohort study described and
compared trends in prevalence and age at diagno-
sis of nine chronic age-related comorbidities among
people living with HIV (PLWH) and a population of
age-sex-matched HIV-negative individuals from the
same geographical setting where universal health
coverage is available.

» The strengths of this study include its population-
based nature, a large number of participants, a
12-year observation span and confidential linkag-
es among several provincial healthcare databases,
which enabled an extensive review of individuals’
healthcare utilisation, including physician visits,
hospitalisations and prescription medications.

» Our study employed robust methodological ap-
proaches to address potential biasses when com-
paring PLWH to HIV-negative individuals including a
judicious lookback observation window, considering
differences in the demographics and healthcare
engagement level of these populations and the
employment of sound case-finding algorithms of
comorbidities.

» This study used administrative health data, which,
although an important source of information for em-
pirical decision-making and medical research, were
not collected for research purposes; these data may
be prone to coding errors and did not contain key
socioeconomic and lifestyle information.

» Ultimately, our study illustrates a vigorous and rep-
licable methodology for studies of disease burden,
particularly those using administrative health data,
and it provides evidence for a more integrated HIV
care model that reflects the present intersectional-
ity of HIV and chronic diseases, and best suits the
evolving healthcare needs of ageing PLWH.

INTRODUCTION

Advances in antiretroviral therapy (ART)
have transformed HIV from a rapidly fatal
infection to a manageable chronic condi-
tion.! As a result, in settings where ART is
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highly accessible, the life expectancy of people living
with HIV (PLWH) has dramatically improved and now
approaches that of the general population.”” This prog-
ress has corresponded to a demographic shift among
PLWH in developed nations. In British Columbia (BC),
Canada, for instance, the proportion of diagnosed PLWH
older than 50 years of age has increased from 47.0% in
2013 t0 60.4% in 2018."°

As PLWH age, they face novel challenges including
higher incidence of age-associated conditions,” and
experience excess morbidity and mortality from these
conditions.” " It has been reported that compared with
their HIV-negative counterparts, PLWH have a greater
risk of developing chronic age-associated comorbidi-
ties, including non-AIDS-related cancers, cardiovascular,
lung, bone, kidney and liver diseases;'" as well as geriatric
syndromes, such as frailty and multimorbidity.'”> Whether
the impact of HIV on PLWH’s risk of age-associated
comorbidities progressively increases (ie, ‘accelerated
ageing’) or holds firm (ie, ‘accentuated ageing’) as age
increases, remains a matter of great interest. However,
as critics contended, studies exploring HIV and ageing
frequently failed to employ appropriate control groups,'
or consider key confounders including differences in the
demographics between PLWH and the control groups.'
This reality underlines the need for more carefully exam-
ined epidemiological evidence to identify existing gaps
in care for ageing PLWH and an approach that best
addresses their present and future healthcare needs.

Administrative data, collected to facilitate payment
associated with healthcare encounters, has become an
indispensable tool in contemporary health research. In
measuring disease frequency using administrative data,
the amount of lookback time to search for relevant
healthcare encounters is crucial in ensuring adequate
data observability to produce reliable prevalence and
incidence estimates.'® With longitudinal data, fixed-size,
as opposed to all-time, lookback observation window has
been found to provide more stable annual estimates over
time by allowing similar amounts of historical data avail-
able for each year.'® Previous administrative data-based
studies exploring HIV and ageing have failed to account
for this observability when estimating annual prevalence
and incidence of chronic diseases among PLWH.'"™
In addition, some studies also used more lenient case-
finding algorithms (eg, identifying comorbidity diag-
noses from a single physician visit), thus not addressing
the nature of administrative data, and its susceptibility to
coding errors.'® !

In this study, we used a population-based cohortwith key
linkages to provincial health databases in BC to describe
and compare trends in prevalence and age atfirstdiagnosis
of selected chronic age-associated comorbidities among
PLWH and a population of age-and-sex-matched HIV-
negative controls. We employed a robust methodological
approach incorporating a fixed-size lookback observation
window, and vigorous case-finding algorithms to improve
the ascertainment of comorbidity diagnoses. To further

elucidate these outcomes, unlike previous studies, we
considered key confounders by stratifying the prevalence
of comorbidities by PLWH’s ethnicity, history of injec-
tion drug use (IDU) and sex at birth, and we considered
differences in healthcare engagement between PLWH
and HIV-negative individuals when comparing the age at
diagnosis of comorbidities.

METHODS

Study setting

In BC, ART and routine laboratory monitoring (eg, viral
load and CD4 cell counts) are provided free of charge
(no copayments or deductibles) to all HIV-diagnosed resi-
dents. The BC Centre for Excellence in HIV/AIDS Drug
Treatment Program (BC-CfE DTP) has been responsible
for the distribution of ART in the province since 1992.
ART eligibility is in accordance with BC’s HIV therapeutic
guidelines.”

Data sources

Data were obtained from the Comparative Outcomes And
Service Utilization Trends (COAST) study, comprising
longitudinal de-identified individual-level data on all
diagnosed adult PLWH in the province and a 10%
random representative sample of BC’s general popula-
tion followed from 1996 to 2013. The COAST study confi-
dentially links two provincial data sources in BC: (1) the
BC-CfE DTP, which provides demographic, treatment-
related and clinical information of all known PLWH;*
and (2) Population Data BC,** which houses data from
various provincial administrative health databases for all
BC residents. The COAST cohort and linkages between
the aforementioned data sources have been described
elsewhere.™

Study design

In this population-based matched-cohort study, eligible
participants were 219 years old and followed for at least
1 year between 1 January 2001 and 31 December 2012.
ART-treated PLWH were randomly matched at a 1:4 ratio
to HIV-negative individuals from the COAST cohort by
birthyear and sex at birth. For PLWH, baseline was the
latest among the following dates: known positive HIV
serostatus, 19" birthday, 5 years since the first adminis-
trative date (earliest date of either provincial Medical
Service Plan (MSP) registration or the first identified
healthcare encounter), or 1 January 2001. For HIV-
negative controls, the same baseline date as their matched
PLWH was assigned. The end of the observation period
was the earliest of either the date of death, date of loss-to-
follow-up, or 31 December 2012.

Selected comorbidities

Nine chronic age-associated comorbidities, prevalent in
thewider BC population andamong PLWH, ! were exam-
ined: cardiovascular (CVD), kidney, liver, chronic obstruc-
tive pulmonary disease (COPD), non-AIDS-defining
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cancers (hereinafter referred to as cancers), diabetes,
osteoarthritis, hypertension and Alzheimer’s and/or
non-HIV-related dementia (Alzheimer’s/dementia). In
both study populations, comorbidities were identified by
the same published case-finding algorithms using Inter-
national Classification of Disease Ninth and Tenth Revi-
sions (ICD 9/10) diagnosis codes and Canada-wide Drug
Identification Numbers. These algorithms were applied
to the following BC’s administrative health databases: (1)
the Discharge Abstract Database, which captures hospital
discharges and deaths of inpatients and day-surgery
patients from acute-care hospitals; (2) MSP billings data-
base, which captures medically necessary outpatient
services provided by physicians, laboratory and diag-
nostic procedures; and (3) PharmaNet database, which
captures all prescription drugs dispensed by community
and outpatient pharmacies. Additionally, the BC Cancer
Agency Registry identified cancer cases other than Kaposi
sarcoma, non-Hodgkin's lymphoma and cervical cancer.
Online supplemental table 1 provides detail on the
selected comorbidities and case-finding algorithms.

Outcome variables

Our outcomes were period prevalence (hereinafter
referred to as prevalence) and age at diagnosis of comor-
bidities. We reported the annual age-sex-standardised
prevalence, using Canada’s 2006 census as a reference
population,™ and the 12-year prevalence. Annual prev-
alence was the proportion of population present for =1
hour in a particular year with an existing condition iden-
tified within a 5-year observation window (ie, at any point
that year and/or within 4 years prior). Cumulatively, the
proportion of the overall study population who ever had
a prevalent condition during 2001 to 2012, as defined
above, constituted the 12-year prevalence. Among PLWH,
we subanalysed the 12-year prevalence of each comor-
bidity stratified by ethnicity (Caucasian, non-Caucasian,
unknown), history of injection drug use (IDU, non-IDU,
unknown) and sex at birth (male, female). Note that
following age-restrictions in the case-finding algorithms,
the denominator in the prevalence calculation for hyper-
tension, COPD and Alzheimer’s/dementia was the total
number of individuals older than 20, 35 and 40 years,
respectively.

The age at first diagnosis for each comorbidity was ascer-
tained for each individual considering a run-in period of
5 years, during which no diagnosis of the named comor-
bidity should be detected. To address differences in
healthcare engagement between PLWH and HIV-negative
individuals, the distribution of age at diagnosis of a
comorbidity was stratified based on the rate of healthcare
encounters preceding the diagnosis. This rate was calcu-
lated as the number of healthcare encounters prior to an
individual’s diagnosis of a condition, including all hospi-
talisations and physician visits, divided by the number
of years of follow-up. Multiple healthcare encounters
attributed to the same condition at the same service loca-
tion within 24 hours of each other were regarded as one

encounter. The distribution of these rates among PLWH
was used to create four ordinal categories: from minimum
value to 25" percentile (lowest category); 25" percentile
to median (lower); median to 75" percentile (higher);
and 75" percentile to maximum value (highest). Group
matching was performed, resulting in the inclusion of all
PLWH along with HIV-negative controls with comparable
rates of healthcare encounters.

Statistical analysis

Categorical variables were compared using the Fisher’s
exact test and continuous variables were compared using
the Kruskal-Wallis test. The non-linear trends of the age-
sex-standardised prevalence in each population group
across calendar years (2001 to 2012) were examined using
generalised non-linear models assuming a beta distribu-
tion and a logit link function (ie, beta regression).” We
modelled the prevalence of each comorbidity separately
in PLWH and in HIV-negative controls, with year as an
explanatory variable. Restricted maximum likelihood was
used to estimate parameters in these models. The cumula-
tive rate of healthcare encounters was summarised using
Poisson regression. All p values are two-sided and the level
of significance was set at 5%. Analyses were performed
SAS V.9.4 (SAS Institute, Cary, North Carolina, USA) and
R Software V.3.5.2 (R Core Team, Vienna, Austria).

Patient and public involvement
Patients or the public were not involved in the design,
conduct, reporting or dissemination plans of our research.
The study complies with the BC Freedom of Informa-
tion and Protection of Privacy Act (FIPPA) and did not
require informed consent as it is conducted retrospec-
tively for research and statistical purposes only using
anonymised data.

RESULTS

Study population

Of the 528 859 unique individuals in the COAST cohort,
8031 PLWH and 32 124 HIV-negative controls consti-
tuted our final analytical sample. This stepwise selection
process is detailed in online supplemental figure 1. The
two groups were identical regarding the median age at
baseline (40 years, (25" to 75" percentile: 34 to 47))
and sex (82% male), but differed slightly in the median
follow-up time (9 years (5 to 12) for PLWH vs 11 years (6
to 12) for HIV-negative controls; table 1.

Prevalence of comorbidities

Unadjusted 12-year prevalence

PLWH experienced a greater disease burden compared
with HIV-negative controls, driven by significantly higher
prevalence of most chronic age-associated comorbidi-
ties throughout the study period (figure 1). Exceptions
included hypertension (significantly higher in HIV-
negative controls; 21.2% vs 17.9%) and osteoarthritis
(no significant difference). PLWH experienced 10 times
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Table 1 Descriptive baseline characteristics of a 1:4 matched analytical sample of 8031 PLWH and 32 124 HIV-negative
individuals in British Columbia, Canada (2001 to 2011)

PLWH HIV-negative

Variables n=8031 n=32 124
Sex at birth, n (%) Male 6612 (82) 26 448 (82)

Female 1419 (18) 5676 (18)
Age at baseline, n (%) <30 934 (12) 3746 (12)

30-39 2861 (36) 11 397 (35)

40-49 2786 (35) 11177 (35)

>50 1450 (18) 5804 (18)
Age at baseline (years), median (Q1 to Q3) 40 (34 to 47) 40 (34 to 47)
Follow-up time (years), median (Q1 to Q3)* 9(5to12) 11 (6to 12)
History of injection drug use, n (%) IDU 3075 (38) Not available

Non-IDU 2829 (35)

Unknown 2127 (26)
Ethnicity, n (%) Caucasian 3028 (38) Not available

Non-Caucasian 1580 (20)

Unknown 3423 (43)

Note: PLWH: people living with HIV; Q1 to Q3: 25" to 75" percentiles; IDU: PLWH with a history of injection drug use; Non-IDU: PLWH
without a history of injection drug use.
*Significant difference in the follow-up time between PLWH and HIV-negative controls (p value<0.05).

(A) PLWH (B) HIV-Negative

KID 14.5% COPD 11.5%
LVR 25.3%

HTN 21.2% DM 9.9%
*NS
COPD 2.8%
CVD 8.8%
CVD 5.6%

LVR |KID
2.1% [1.9%

HTN 17.9% DM 10.8% T

Figure 1 Treemaps of unadjusted 12-year prevalence of selected comorbidities throughout the study period; prevalence

in PLWH and HIV-negative controls were significantly different (p value<0.0001), unless otherwise specified. Note: PLWH,
people living with HIV; unless stated, there is a significant difference observed between prevalence in PLWH and HIV-negative
controls (p value<0.0001); NS, non-significant difference observed between prevalence in PLWH and HIV-negative controls

(p value>0.05); ALZD, Alzheimer’s and/or non-HIV-related dementia (denominator included only individuals aged 40 years

and older); CANCER, non-AIDS-defining cancer; COPD, chronic obstructive pulmonary disease (denominator included only
individuals aged 35 years and older); CVD, cardiovascular diseases; DM, diabetes mellitus; HTN, hypertension; KID, kidney
diseases; LVR, liver diseases; OA, osteoarthritis.
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differ for each graph for illustration purposes.

the burden of liver disease compared with HIV-negative
controls (25.3% vs 2.1%), the greatest disparity among all
comorbidities. The most common chronic age-associated
comorbidities were liver diseases for PLWH and hyperten-
sion for HIV-negative individuals.

Subanalyses among PLWH indicated that the preva-
lence of all age-associated comorbidities did not vary by
ethnicity, but varied greatly by history of IDU and sex at
birth (figure 2). Prevalence of COPD, liver and kidney
diseases, for instance, were substantially elevated among
PLWH with a history of IDU. Liver and kidney diseases
were also significantly more prevalent among female
compared with male PLWH.

Age-sex-standardised annual prevalence trends

Consistent with the 12-year prevalence, annually across
the study period, the age-sex standardised prevalence
of all comorbidities, except hypertension, were higher
among PLWH compared with their HIV-negative coun-
terparts (figure 3; data in online supplemental table 2).
For cancers, diabetes and osteoarthritis, while preva-
lence trends were predominantly higher among PLWH,
apparent overlaps with the trends in HIV-negative
controls, considering the 95% Cls, should be noted. Our
beta regression models (online supplemental table 3)
indicated significantly increasing prevalence trends over
the study period for most chronic age-associated diseases,
with no significant trends observed for Alzheimer’s/
dementia and kidney diseases (in PLWH), osteoarthritis
(in HIV-negative controls) and CVD (in both groups).

Age at diagnosis of comorbidities

Unadjusted age at diagnosis

The age at diagnosis of all chronic age-associated
comorbidities, except diabetes and hypertension, were
significantly lower among PLWH when compared with
HIV-negative controls (figure 4; data in online supple-
mental table 4). Comparing the median age at diagnosis,

the largest difference was for Alzheimer’s/dementia,
where PLWH were diagnosed 12.5 years earlier than their
HIV-negative controls, followed by kidney (9.5 years),
COPD (6 years) and liver disease (5 years).

Age at diagnosis of comorbidities stratified by rate of healthcare
encounters

Online supplemental table 5 outlines the distribution
of healthcare encounter rates prior to all comorbidity
diagnoses, where PLWH had between 2 to 3.2 times the
number of healthcare encounters per person-year than
HIV-negative controls. When compared exclusively to
HIV-negative controls with similar healthcare encounter
rates, PLWH were still diagnosed with cancer, COPD, CVD,
kidney and liver diseases at significantly younger ages;
between 1 to 10 years earlier (figure 4); data in (online
supplemental table 6). For Alzheimer's/dementia, which
had the largest difference in the unadjusted median age
at diagnosis, stratification by healthcare encounter rates
uncovered an even larger difference, between 14 to 21
years earlier. However, within the highest healthcare utili-
sation group, this difference was not observed. The signif-
icant difference in age at diagnosis of osteoarthritis also
disappeared upon stratification. Conversely, for diabetes,
where no significant difference in age at diagnosis was
previously observed, we found that PLWH with lower
healthcare encounter rates were diagnosed 2 years earlier
than their counterparts.

DISCUSSION

The study’s uniqueness centred around its population-
based nature and linkages between key administrative
health databases which allowed for a comprehensive
outlook on the healthcare utilisation of a large number
of individuals over decades. Spanning over 12 years, this
study underscored that, even in a setting where universal
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health coverage is available and after adjusting for differ-
ences in population distribution and healthcare utilisa-
tion, ART-treated PLWH are disproportionately affected
by chronic age-associated diseases and, in some cases, at
an earlier age than their age-sex-matched HIV-negative
counterparts. While optimal ART has prolonged the lives
of PLWH, their health outcomes remain compromised
by the excess age-associated comorbidities. These find-
ings highlight the need for integrated HIV care models
that suit the evolving healthcare needs of ageing PLWH
while reflecting the intersectionality of HIV and chronic

diseases. Further, this study also contributes a thoughtful
and replicable methodology that optimises identification
of comorbidities using administrative data, and improves
comparability of the observed disease burden within and
between distinct study populations over time.

Our results are in concordance with past studies.
We found the prevalence of most chronic age-associated
diseases (ie, Alzheimer’s/dementia, COPD, CVD, kidney
and liver diseases) were consistently higher among
PLWH, especially those with an IDU history, compared
with HIV-negative individuals. The statistically significant
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gaps observed between PLWH and HIV-negative controls
may be explained by factors related to HIV infection
and treatment, and by differences in the frequency of
healthcare encounters and the presence of risk factors in
both groups. For instance, tenofovir disoproxil fumarate
and some ritonavir-boosted protease inhibitors,” as well
as hepatitis C co-infection,” have been associated with
increased risk of chronic kidney disease among PLWH.
Alcohol use, which is consistently associated with HIV

incidence,39 has also been associated with an increased
presence of cirrhosis biomarkers in HIV-hepatitis C
co-infected adults.*’ Similarly, higher prevalence of CVD
among PLWH may be explained by the amplified pres-
ence of traditional risk factors (eg, smoking, excessive
alcohol consumption and use of certain recreational
drugs such as cocaine), which may be further exacer-
bated by HIV infection (eg, HIV-related inflammation)
and treatment (eg, abacavir, tenofovir and dolutegravir
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have been associated with cardiovascular events, heart
failure and weight gain, respectively).* ** Among PLWH
themselves, the observed disparities in the presence of
several comorbidities between men and women support
the growing literature,”* and demonstrate the impor-
tance of considering sex-specific preventative and treat-
ment interventions in this population.

The prevalence of hypertension was higher among
HIV-negative controls compared with PLWH throughout
the study period. This observation agrees with reports
from Norway and the USA suggesting that the prevalence
of hypertension was not significantly different*” or higher
among HIV-negative individuals compared with PLWH."®
Conversely, we observed apparent overlaps in the preva-
lence trends of non-AIDS-defining cancers, diabetes and
osteoarthritis particularly in the early years of the study,
followed by a steeper increase in the prevalence of these
conditions among PLWH. Given the late onsets of both
non-AIDS-defining cancers’’ and osteoarthritis,®® these
trends may likely be explained by the disproportionate
presence of competing risks of death among PLWH in
the earlier years of the study. Meanwhile, the trend in
diabetes prevalence may be related to the use of early
protease inhibitors and nucleoside reverse transcriptase
inhibitors, which have been associated with an increased
risk of diabetes among PLWH.*

Congruent with previous studies,”” PLWH were diag-
nosed with each chronic age-associated comorbidity,
except for diabetes and hypertension, at a significantly
younger age than HIV-negative individuals. When
compared exclusively to HIV-negative controls with
similar healthcare encounter rates, PLWH were still diag-
nosed with these chronic comorbidities between 1 to 21
years earlier, suggesting that the observed differences
in age at diagnosis between the two populations may be
attributed to factors other than frequency of healthcare
engagement. However, for some subgroups, including
those diagnosed with Alzheimer’s/dementia, diabetes
and osteoarthritis, the observed early diagnoses among
PLWH may be merely a consequence of PLWH'’s level of
engagement with the healthcare system. Together, the
observed earlier age at diagnosis and higher prevalence
of several chronic age-associated comorbidities argue for
an atypical ageing process among PLWH." >' However,
determining whether an accelerated or an accentuated
ageing mechanism was involved likely depends on the
specific comorbidities. For instance, the increasing
prevalence trends of COPD and liver diseases among
PLWH relative to HIV-negative individuals may imply
that PLWH experienced an accelerated ageing mecha-
nism, while the parallel prevalence trends of CVD and
kidney diseases between the two groups may signal
the involvement of an accentuated ageing mechanism.
Nevertheless, further investigation, while controlling
for key risk factors, is warranted to better understand
the aetiology of the HIV-associated ageing process, and
build a timely HIV care model tailored to this unique
ageing population.

We should highlight that this study employed a more
robust methodological approach compared with previous
studies using the same cohort data and other studies using
administrative health data. Based on preliminary analyses
that explored the optimal lookback period to establish
prevalent comorbidities in both PLWH and HIV-negative
individuals using administrative data (results not shown),
we elected to use a 5-year fix-sized lookback observation
window to identify existing comorbidity diagnoses each
year. This singular lookback observation window was
selected to optimise detection of all 12 comorbidities,
minimise sample restrictions due to insufficient follow-up
and facilitate the comparison of annual prevalence within
and between comorbidities. Correspondingly, to address
in-migration and ensure the discrimination between
pre-existing and new comorbidity diagnoses, individ-
uals must have had at least 5 years of BC’s administra-
tive health records prior to baseline. In comparing the
age at diagnosis of comorbidities between PLWH and
HIV-negative individuals, we controlled for healthcare
engagement level, a key confounder that prior studies
have failed to consider.”*' Lastly, whenever possible, we
also used the published BC Ministry of Health’s case defi-
nitions, which were largely consistent with the Canadian
Chronic Disease Surveillance System case definitions
and further informed by epidemiology and medical care
experts considering BC-specific claims-related practices.
As a consequence, readers must note that the identified
comorbidities and prevalence estimates were specific
to the current case-finding algorithms and observation
measures, and comparisons with previous and future
studies must be conducted with caution.

In addition to this study’s methodological approach, our
findings should also be interpreted in light of BC’s high-
resource and universal healthcare context. For example,
in 2009, the higher annual prevalence of hypertension
among BC’s PLWH (11.8%), compared with PLWH from
a large cohort in the USA (8.7%)," may be partially
explained by differences in health-seeking behaviours.
By virtue of universal health coverage, BC’s PLWH were
likely more encouraged to access health services, which
increased the likelihood of comorbidity diagnoses. With
comparable healthcare systems, the difference in the
prevalence of hypertension among PLWH in BC and
male PLWH in Sweden in 2012 was minimal.”

Some limitations should also be considered. First, we
used administrative health databases. While such data
are an important source of information for empirical
decision-making and medical research, they were not
collected for research purposes and are prone to coding
errors. However, as we used the same databases to ascer-
tain the presence of comorbidities in both PLWH and
HIV-negative controls, we assumed minimal differential
misclassification bias across HIV status. Second, reliance
on previously-collected administrative data rendered us
unable to consider socioeconomic and lifestyle differ-
ences (eg, alcohol use and smoking) in our analyses. We
attempted to address this through a subanalysis which
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revealed substantial differences in the prevalence of key
comorbidities among PLWH with and without history of
IDU. Third, the lack of ethnicity data among the HIV-
negative controls and the high proportion (240%) of
unknown ethnicities among PLWH impeded our ability
to fully assess ethnic disparities in the prevalence of
these age-associated comorbidities. Lastly, the COAST
study data are currently limited to March 2013. Once the
updated COAST study data becomes available, the meth-
odology established in this study can be readily applied to
postulate the contemporary state of the disease burden in
these populations. Nevertheless, the observed trends in
prevalence and age at diagnosis provide valuable insights
into the epidemiology of chronic age-associated comor-
bidities among PLWH, and support the prevention and
management of these comorbidities as an increasingly
important public health priority for PLWH and their
healthcare providers.

In summary, our findings highlight that PLWH experi-
ence an excess burden of chronic age-associated comor-
bidities than their HIV-negative counterparts. The gaps
in the prevalence of comorbidities between PLWH and
their HIV-negative controls are likely multifactorial, as it
may relate in part to HIV-related inflammation, socioeco-
nomic and lifestyle differences and ART toxicities. Overall,
these results stress the need for optimised general clin-
ical screening for comorbidities at an earlier age among
PLWH. Additionally, as the use of administrative data in
health research has become increasingly common, our
vigorous methodology to longitudinally measure and
compare the prevalence and incidence of diseases in
distinct populations is timely and readily reproducible to
other settings. Future studies should build from this work,
and focus on the development of evidence-based primary
care guidelines that adapt to the changing healthcare
needs of PLWH, integrate prevention and management
of chronic diseases, and ultimately ensure healthy living
and successful ageing in this population.
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