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Abstract

Objectives
We explore trends in linkage to HIV care following diagnosis and investigate the impact of
diagnosis setting on linkage in the era of expanded testing.

Methods

All adults (aged > 15 years) diagnosed with HIV between 2005 and 2014 in England, Wales and
Northern Ireland (EWE&NI) were followed up until the end of 2017. People who died within 1 month
of diagnosis were excluded (n = 1009). Trends in linkage to outpatient care (time to first CD4 count)
were examined by sub-population and diagnosis setting. Logistic regression identified predictors of
delayed linkage of > 1 month, > 3 months and > 1 year post-diagnosis (2012-2014).

Results

Overall, 97% (60 250/62 079) of people linked to care; linkage < 1 month was 75% (44 291/

59 312), < 3 months was 88% (52 460) and < 1 year was 95% (56 319). Median time to link
declined from 15 days [interquartile range (IQR): 4-43] in 2005 to 6 (IQR: 0-20) days in 2014
(similar across sub-populations/diagnosis settings). In multivariable analysis, delayed linkage to
care was associated with acquiring HIV through injecting drug use, heterosexual contact or other
routes compared with sex between men (> 1 month/3 months/1 year), being diagnosed in earlier
years (> 1 month/3 months/1 year) and having a first CD4 > 200 cells/uL (> 3 months/1 year).
Diagnosis outside of sexual health clinics, antenatal services and infectious disease units predicted
delays of > 1 month. By 3 months, only diagnosis in ‘other’ settings (prisons, drug services,
community and other medical settings) was significant.

Conclusions

Linkage to care following HIV diagnosis is relatively timely in EW&NI. However, non-traditional
testing venues should have well-defined referral pathways established to facilitate access to care
and treatment.

Keywords: adults, HIV infection/diagnosis, HIV infection/epidemiology, patient care, United
Kingdom

Accepted 29 December 2020

Correspondence: Sara Croxford, National Infection Service, Public Health

England, 61 Colindale Avenue, London NW9 5EQ, UK. Tel: +44 020
83277406; e-mail: sara.croxford@phe.gov.uk

This is an open access article under the terms of the Creative Commons
Attribution-NonCommercial License, which permits use, distribution and
reproduction in any medium, provided the original work is properly cited
and is not used for commercial purposes.

Introduction

Evidence from the UK has shown that effective testing
strategies are central to the prevention of HIV [1,2]. Over
the past decade, in an effort to reduce late diagnosis and
undiagnosed infection, there has been a shift in the
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national HIV testing guidelines to promote expanded test-
ing outside of traditional healthcare settings, such as sex-
ual health clinics (SHCs), antenatal services and infectious
disease units [3-5]. The offering of testing in non-tradi-
tional venues has been shown to be playing an increas-
ingly important role in diagnosing people with HIV [6,7].

It is crucial to ensure that linkage to HIV clinical care
following diagnosis is prompt and equitable, regardless of
testing venue or test type; delayed initiation of HIV care
has implications for both the health of the individual and
the public. For those who test positive for HIV, care facil-
itates timely access to treatment. Rapid initiation of
antiretroviral therapy (ART), regardless of CD4 count at
diagnosis, has substantial benefits, reducing the risk of
serious morbidity and mortality [8]. Prompt linkage to
care and treatment also has a public health impact,
reducing transmission potential; people adherent to ART
and virally suppressed, with an HIV viral load < 200
copies/mL, cannot transmit the virus to others [9,10].
Since 2007, the British HIV Association (BHIVA) has rec-
ommended that ‘all patients should be assessed by a doc-
tor who provides HIV care within 2 weeks of a positive
HIV test result, irrespective of the place of testing’ [11].

This study builds on previous work describing trends in
HIV diagnosis setting in England, Wales and Northern
Ireland (EWENI) using national surveillance data [7].
Here, we follow the same cohort to the end of 2017, in
order to explore trends in linkage to HIV outpatient care
following diagnosis across these settings and identify fac-
tors associated with delayed linkage.

Methods
Data sources and population

The UK HIV surveillance dataset utilized for these analyses
has been described previously [7]. Briefly, data on people
newly diagnosed with HIV in the UK are reported to Pub-
lic Health England (PHE) by laboratories and clinicians
across a variety of settings in EW&NI. Subsequent infor-
mation on the clinical care of these individuals is submit-
ted by National Health Service (NHS) HIV outpatient
services. We analysed data on the cohort of adults (aged >
15 years at diagnosis) diagnosed in EW&NI between 2005
and 2014, followed up until the end of 2017.

Diagnosis setting was grouped into six categories:
SHCs, antenatal services, outpatient services (e.g. hepatol-
ogy, tuberculosis, fertility, haemophilia etc.), inpatient
services and accident and emergency (A&E), infectious
disease units (both inpatient and outpatient), general
practice (GP) and ‘other’ (prisons, blood services, drug
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misuse services, community organizations and non-speci-
fied medical settings).

Statistical analyses

People were considered linked to care if they attended for
specialist outpatient HIV care after diagnosis, evidenced
by an HIV outpatient clinical record and/or a CD4 count
taken before the end of 2017. First CD4 count was used
as a proxy for care entry, as CD4 testing is recommended
by both the World Health Organization (WHO) and the
British HIV Association (BHIVA) as a key baseline assess-
ment for people newly diagnosed with HIV [11-14].
Timeliness of linkage was only able to be measured
among those with a first CD4 date reported (proxy of care
date), as first attendance date was not collected through
surveillance mechanisms until 2015. CD4 count data were
included up to 14 days before diagnosis to account for
potential errors in date reporting. People were excluded if
they died within 1 month of diagnosis.

Among those linked to care with a first CD4 date
reported, timeliness of linkage was calculated at 1 month
(< 31 days), 3 months (< 91 days) or 1 year (< 365 days)
post-diagnosis. Pearson x> tests for trend were used to
assess changes in the proportion linked to care at the
specified intervals over the decade for everyone and for
men who have sex with men (MSM), black African men
and women and people who inject drugs (PWID) sepa-
rately (significance level, P < 0.05). MSM and PWID were
defined based on the probable route of HIV acquisition.

Logistic regression was used to identify factors associ-
ated with delayed linkage to care of more than 1 month,
3 months and 1 year post-diagnosis among those diag-
nosed in recent years (2012-2014) with a first CD4 date
reported. Variables found to be significant in univariable
analysis (P < 0.10) were included in a backward stepwise
model selection process based on P > 0.05 as a thresh-
old for removal. First CD4 count was considered for
inclusion in these models as a proxy for health status at
diagnosis.

Results
Linkage to care overall

Of the 63 088 adults first diagnosed with HIV in EWE&NI
between 2005 and 2014, 1009 died within 1 month of
diagnosis (Table S1). Overall, 97% (60 250/62 079)
(range: 96-98%) of people were ever linked to care by
the end of 2017, including 938 who were linked to care
but had no first CD4 date (Table S1). Those with no HIV
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Linkage to care following HIV diagnosis in EW&NI 3

clinical outpatient record after diagnosis (n = 1829) were
assumed never linked (Table S1).

Trends in linkage to care

Among the 59 312 people who linked to care with a date
of entry (CD4 date), 75% (44 291) were linked to care
within 1 month of diagnosis, 88% (52 460) within
3 months and 95% (56 319) within 1 year. There were
11 035 people linked to care on the day of their diagno-
sis and these were more likely to be MSM diagnosed in
SHCs. Median (IQR) time to linkage declined over the
decade from 15 (4-43) days in 2005 to 6 (0-20) days in
2014 (Fig. 1). This trend of decreasing median time to
linkage was also seen in the key population subgroups
and across diagnosis settings (Fig. S1).

Figure 2 shows trends in linkage to care at specified
intervals after diagnosis (1 month, 3 months and 1 year)
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over time by key population group. Overall, linkage to
care within 1 month increased from 69% (4802/6966) in
2005 to 82% (4270/5222) in 2014 (P < 0.001), within
3 months from 85% (5932) to 92% (4814) (P < 0.001)
and within 1 year from 93% (6458) to 99% (5156)
(P < 0.001). Although linkage to care increased signifi-
cantly over the decade for almost all population groups
(Fig. 2a—c), there were some disparities between groups.
At all time intervals, MSM had the highest proportion
linked to care and PWID, the lowest. In 2014, linkage for
MSM post-diagnosis was 85% (2424/2841) at 1 month,
93% (2655) at 3 months and 99% (2819) at 1 year; these
figures for PWID were 70% (75/107), 84% (90) and 96%
(103), respectively. By 1 year after diagnosis, the differ-
ence in linkage between groups was minimal, aside from
PWID (Fig. 2c).

The proportion of people linked to care increased sig-
nificantly over time across almost all diagnosis settings
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Fig. 1 Time to enter care following HIV diagnosis among people who linked by year: England, Wales and Northern Ireland (EW&NI), 2005—

2014.
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Fig. 2 Linkage to care by population subgroup in England, Wales and Northern Ireland (EWENI), 20052014, within: (a) 1 month of diagnosis
[;52 test for trend: overall, P < 0.001; men who have sex with men (MSM), P < 0.001; black African men, P < 0.001; black African women, P
< 0.001; people who inject drugs (PWID), P = 0.157]; (b) 3 months of diagnosis (3> test for trend: overall, P < 0.001; MSM, P < 0.001; black
African men, P < 0.001; black African women, P < 0.001; PWID, P = 0.085); and (c) 1 year of diagnosis (y* test for trend: overall, P < 0.001;
MSM, P < 0.001; Black African men, P < 0.001; Black African women, P < 0.001; PWID, P = 0.174).

© 2021 The Authors.

HIV Medicine published by John Wiley & Sons Ltd on behalf of British HIV Association

HIV Medicine (2021)



Linkage to care following HIV diagnosis in EW&NI 5

and specified linkage time intervals (Fig. 3), apart from in
antenatal services and infectious disease units at
3 months and 1 year. Overall, the proportion linked to
care at 1 and 3 months post-diagnosis was highest
among people diagnosed with HIV in infectious disease
units and SHCs. In 2014, linkage from infectious disease
units at these time intervals was 89% (77/87) and 97%
(84), respectively; in SHCs, linkage at 1 month was 86%
(2784/3228) and at 3 months was 94% (3038). People
diagnosed in other settings had the lowest rates of link-
age to care within these time intervals [2014: 75% (166/
221) and 90% (200)]. By 1 year post-diagnosis the differ-
ence in linkage across diagnosis settings was minimal
(Fig. 3c¢).

Factors associated with delayed linkage to care

Multivariable logistic regression analyses were used to
explore factors associated with delayed linkage to care
post-diagnosis in recent years (2012-2014) of more than
1 month, 3 months and 1 year (Tables 1-3). Neither sex
nor age at diagnosis was associated with delays in link-
age to care at any time point. Diagnosis year was signif-
icant in all three models, with the odds of delayed
linkage to care decreasing significantly from 2012 to
2014, indicating improvements in linkage over time. At
1 month, 3 months and 1 year after diagnosis, acquiring
HIV through heterosexual contact, IDU and other trans-
mission routes was associated with delays compared with
HIV acquisition through sex between men. Ethnicity
contributed to the final model of delayed linkage of
more than 1 month (Table 1), although no particular
ethnic group was at significantly higher odds. However,
ethnicity was insignificant in the models for delayed
linkage of over 3 months and 1 year (Tables 2 and 3).
Conversely, first CD4 count after diagnosis was only a
significant predictor of linkage delays of > 3 months
and 1 year, with higher CD4 counts at diagnosis being
associated with higher odds of being delayed (Tables 2
and 3).

The relationship between diagnosis setting and linkage
to care changed over time from diagnosis. At 1 montbh,
diagnosis in all settings, apart from antenatal services
and infectious disease units, had a higher odds of delayed
linkage to care compared with diagnosis in SHCs
(Table 1). At 3 months, the only setting-specific signifi-
cant predictor of delayed linkage to care was being diag-
nosed in ‘other’ settings, including prisons, drug services,
the community and other healthcare settings not specified
(Table 2). At 1 year, diagnosis setting was not associated
with delayed care entry at all and was not included in
the model (Table 3).

© 2021 The Authors.

Discussion

This is the first investigation into linkage to HIV care fol-
lowing diagnosis in EWE&NI. Encouragingly, 97% of peo-
ple diagnosed with HIV between 2005 and 2014 were
ever linked to care after diagnosis; among those who
were linked, timeliness improved over the years, with
82% of people being linked to care within 1 month, 92%
within 3 months and 99% within 1 year in 2014. How-
ever, despite overall improvements, some disparities were
evident across key population groups, with heterosexuals
and PWID taking longer to link than MSM. Diagnosis set-
ting played a large role in determining whether linkage
occurred within 1 month of diagnosis; however, setting
had limited impact on the time to link subsequently.

In the 2013 Standards for Care for People Living with
HIV, BHIVA set out the first measurable and auditable
patient outcomes, including one specific to linkage to
care: the proportion of people newly diagnosed with HIV
with a CD4 count result within 1 month of their HIV
diagnosis (target > 950%) [13,14]. In 2014, linkage to care
within 1 month was only 82%, much below the 95% tar-
get set in the standards; the latest published national data
on linkage from PHE show this figure had only increased
to 89% by 2018 [15]. Recent BHIVA audit data on the
clinical pathways of a sample of those newly diagnosed
in 2018/2019 in the UK found that only 83% were seen
by a specialist clinician within 4 weeks of receiving their
result [16]. Despite the targets being applicable ‘irrespec-
tive of the place of testing’, our findings highlight signifi-
cant disparities in linkage to care in the month following
diagnosis by HIV test setting, with delayed linkage asso-
ciated with being diagnosed in non-traditional settings,
outside of SHCs, antenatal services and infectious disease
units. Reassuringly, these disparities had largely disap-
peared by 3 months after diagnosis and there was no evi-
dence of an association between diagnosis setting and
time to linkage by 1 year. Linkage may have been partic-
ularly timely from SHCs, as the majority of SHCs and
HIV clinics are co-located in the UK [17]. While diagnosis
setting has been documented as a known predictor of
delayed linkage to care in the USA, particularly in non-
medical settings [18-21], this is the first study to charac-
terize the time-dependent relationship between diagnosis
setting and time to linkage in a publicly funded national
health system, free at the point of use.

The offering of testing in non-traditional venues plays
an important role in diagnosing people with HIV; in
2014, 27% of people were diagnosed outside of SHCs,
antenatal services or infectious disease units [7]. Despite
the risk that people diagnosed in non-traditional settings
will take longer to be linked into HIV care, expanded
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test for trend: overall, P < 0.001; sexual health clinic (SHC), P < 0.001; antenatal, P < 0.001; general practitioner (GP), P < 0.001; inpatient/
A&E, P < 0.001; outpatient, P = 0.014; infectious disease, P < 0.001; other, P < 0.001); (b) 3 months of diagnosis (¢* test for trend: overall, P
< 0.001; SHC, P < 0.001; antenatal, P = 0.137; GP, P < 0.001; inpatient/A&E, P = 0.004; outpatient, P = 0.022; infectious disease, P = 0.121;
other, P=0.007); and (c) 1 year of diagnosis (x* test for trend: overall, P < 0.001; SHC, P < 0.001; antenatal, P = 0.180; GP, P < 0.001; inpa-
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Table 1 Factors associated with entry into care being delayed by more than 1 month after HIV diagnosis: England, Wales and Northern

Ireland, 2012-2014

Linkage to care
> 1 month after

diagnosis Unadjusted odds ratio (OR) Adjusted odds ratio (aOR)

Variables n % OR 950 CI P-value* aOR 9500 CI P-value'
Sex*t

Men 2125 18% 1.00 - —

Women 938 24% 1.45 1.33-1.58 < 0.001
Age at diagnosis (years)*

15-24 383 20% 1.00 - -

25-34 941 18% 0.88 0.77-1.00

35-49 1,251 20% 1.02 0.90-1.16

> 50 488 20% 1.02 0.88-1.19 0.010
Diagnosis year

2012 122 21% 1.00 - - 1.00 - -

2013 989 19% 0.90 0.82-0.99 0.93 0.83-1.04

2014 952 18% 0.86 0.79-0.95 0.008 0.81 0.73-0.91 < 0.001
Diagnosis setting

Sexual health clinic 1437 15% 1.00 - - 1.00 - -

Antenatal service 95 22% 1.57 1.24-1.99 117 0.91-1.50

General practice 289 26% 1.65 1.36-1.99 1.74 1.50-2.03

Inpatient service/A&E 267 20% 1.37 1.19-1.59 1.22 1.04-1.42

Outpatient service 150 23% 1.99 1.72-2.30 1.33 1.09-1.63

Infectious disease unit 38 16% 1.03 0.72-1.46 0.95 0.67-1.36

Other 166 26% 1.99 1.65-2.40 <0.001 1.82 1.50-2.21 < 0.001
Exposure

Sex between men 1314 15% 1.00 - - 1.00 - -

Heterosexual contact 1444 23% 1.62 1.49-1.76 1.41 1.26-1.59

Injecting drug use 91 30% 2.32 1.80-2.99 217 1.64-2.89

Other 67 32% 2.55 1.90-3.43 <0.001 2.16 1.51-3.11 < 0.001
Ethnicity

White 1602 17% 1.00 - - 1.00 - —

Black African 877 24% 1.51 1.38-1.66 1.1 0.98-1.27

Black Caribbean 87 18% 1.08 0.85-1.37 0.85 0.64-1.12

Asian 160 17% 1.00 0.83-1.19 0.82 0.66—-1.01

Other 228 18% 1.04 0.89-1.21 <0.001 0.93 0.78-1.12 0.032
First CD4 count (cells/uL)

< 200 701 19% 1.00 - -

200-349 626 21% 1.13 1.00-1.27

350-499 645 19% 1.01 0.90-1.14

> 500 1091 19% 1.01 0.91-1.12 0.151
*52 test.

TLikelihood ratio test.

Not significant in likelihood ratio test so not included in the final model (sex, P = 0.951; age at diagnosis, P = 0.651).

testing can reach people who may not present at SHCs or
other health services and who have not tested previously
[22]. Diagnosing these individuals ultimately reduces the
time of infectivity. These findings highlight the need for
all testing venues to have well-defined, immediate refer-
ral pathways in place to facilitate equitable access to HIV
specialist care and treatment following a positive HIV test
result. This is especially relevant with the introduction of
rapid ART initiation and scale-up of HIV self-sampling
and self-testing in the UK in recent years [23-25].
Positively, there are no direct legal and regulatory bar-
riers to accessing HIV care and treatment in the UK, as
specialist HIV services are cost-free for all, including both
documented and undocumented migrants [26,27].

© 2021 The Authors.

However, there are a variety of reasons why some people
take longer to link to HIV care services after diagnosis
than others, reflected in the demographic disparities pre-
sented here. Delays to initiating care may be a result of
personal barriers, such as a lack of HIV knowledge, per-
ceived and experienced stigma and discrimination, fear of
disclosure, diagnosis, medication, incarceration and
deportation, complex co-morbidities (e.g. hepatitis B or C
co-infection, depression, psychosis), a lack of family or
social support and addiction [28-32]. In addition, people
may not have the personal resources to access care; they
may be unemployed with limited personal finances and
housing instability or be employed but have time con-
straints [28,29,31]. Migrants may additionally have a
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Table 2 Factors associated with entry into care being delayed by more than 3 months after HIV diagnosis: England, Wales and Northern

Ireland, 2012-2014

Linkage to care
> 3 months after

diagnosis Unadjusted odds ratio (OR) Adjusted odds ratio (aOR)

Variables n % OR 950 Cl P-value* aOR 9500 Cl P-value’
Sex*

Men 1015 800 1.00 -

Women 437 1% 1.35 1.20-1.52 < 0.001
Age at diagnosis (years)

15-24 196 10% 1.00 -

25-34 495 9% 0.92 0.77-1.09

35-49 559 9% 0.88 0.74-1.04

> 50 202 8% 0.81 0.66-0.99 0.194
Diagnosis year

2012 567 10% 1.00 - 1.00 - -

2013 477 9% 0.86 0.76-0.98 0.86 0.74-1.00

2014 408 8% 0.73 0.64-0.84 < 0.001 0.62 0.53-0.73 < 0.001
Diagnosis setting

Sexual health clinic 719 8% 1.00 - 1.00 - -

Antenatal service 48 1% 1.52 1.11-2.07 1.15 0.82-1.60

General practice 93 9% 1.12 0.89-1.40 1.02 0.80-1.29

Inpatient service/A&E 108 8% 1.06 0.86-1.30 1.12 0.89-1.42

Outpatient service 61 9% 1.24 0.94-1.63 1.00 0.73-1.36

Infectious disease unit 10 4% 0.52 0.27-0.98 0.53 0.28-1.00

Other 73 12% 1.59 1.23-2.05 < 0.001 1.49 1.14-1.95 0.026
Exposure

Sex between men 637 7% 1.00 - 1.00 - -

Heterosexual contact 636 10% 1.38 1.23-1.55 1.53 1.33-1.76

Injecting drug use 47 15% 2.25 1.63-3.10 2.83 1.98-4.04

Other 39 18% 2.81 1.96-4.01 < 0.001 3.70 2.46-5.54 < 0.001
Ethnicity*

White 775 800 1.00 -

Black African 382 1% 1.28 1.13-1.46

Black Caribbean 32 7% 0.79 0.55-1.14

Asian 86 9% 1.12 0.88-1.41

Other 13 9% 1.07 0.87-1.31 0.002
First CD4 count (cells/pL)

< 200 253 7% 1.00 - 1.00 - -

200-349 299 10% 1.51 1.27-1.80 1.53 1.23-1.88

350-499 327 10% 1.46 1.23-1.74 1.68 1.36-2.07

> 500 573 10% 1.52 1.30-1.77 <0.001 1.80 1.48-2.19 < 0.001
*52 test,

fLikelihood ratio test

*Not significant in likelihood ratio test so not included in the final model (sex, P = 0.346; ethnicity, P = 0.360).

limited understanding of the healthcare system and face
language barriers [29,30]. PWID can face a variety of
challenges that affect their use of any medical services,
including homelessness, psycho-social instability and
unemployment [32]. Feeling well is a known predictor of
postponing access to medical care, which may explain
why delayed linkage to care was associated with higher
CD4 counts in regression analyses [33]. Qualitative
research is needed to truly understand the linkage process
among people newly diagnosed with HIV across different
settings, as the evidence on the barriers and facilitators to
accessing HIV care services in the UK is limited.

These analyses make use of high-quality data from a
well-established national HIV cohort, where people are

© 2021 The Authors.

able to be followed longitudinally from HIV diagnosis.
Nevertheless, there are a number of limitations to these
analyses. Coding of the diagnosis setting variable meant
‘other’ settings were not able to be described in more
detail and linkage to care following HIV diagnosis in
the community and by HIV self-sampling and self-test-
ing was not able to be explored. First CD4 count date
was chosen as a proxy for care entry date because of
the data available; date of attendance was not captured
routinely as part of HIV surveillance until 2015. One
limitation of the use of CD4 is that time to linkage may
have been underestimated for those who had a CD4 test
carried out using their diagnosis blood sample, which is
known to happen anecdotally in the UK, particularly for
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Table 3 Factors associated with entry into care being delayed by more than 1 year after HIV diagnosis: England, Wales and Northern Ireland,

2012-2014
Linkage to care
> 1 year after
diagnosis Unadjusted odds ratio (OR) Adjusted odds ratio (aOR)
Variables n % OR 950 CI P-value* aOR 950 CI P-value'
Sex*t
Men 296 2% 1.00 - -
Women 153 4% 1.60 1.31-1.95 < 0.001
Age at diagnosis (years)
15-24 54 3% 1.00 - -
25-34 157 3% 1.07 0.78-1.46
35-49 184 3% 1.06 0.78-1.45
> 50 54 2% 0.79 0.54-1.16 0.262
Diagnosis year
2012 235 4% 1.00 - - 1.00 - -
2013 148 3% 0.65 0.52-0.80 0.61 0.49-0.76
2014 66 1% 0.29 0.22-0.38 < 0.001 0.22 0.16-0.30 < 0.001
Diagnosis setting
Sexual health clinic 216 2% 1.00 - -
Antenatal service 16 4% 1.65 0.98-2.76
General practice 32 3% 1.28 0.88-1.87
Inpatient service/A&E 25 2% 0.81 0.53-1.23
QOutpatient service 19 3% 1.27 0.79-2.04
Infectious disease unit 4 2% 0.71 0.26-1.93
Other 15 2% 1.04 0.61-1.76 0.245
Exposure
Sex between men 179 2% 1.00 - - 1.00 -
Heterosexual contact 206 3% 1.57 1.28-1.92 1.76 1.42-2.17
Injecting drug use 16 5% 2.57 1.52-4.35 3.07 1.80-5.23
Other 13 6% 3.06 1.71-5.47 < 0.001 3.77 2.09-6.79 < 0.001
Ethnicity*
White 217 2% 1.00 - —
Black African 128 4% 1.52 1.21-1.89
Black Caribbean 13 3% 1.18 0.67-2.07
Asian 28 3% 1.30 0.87-1.93
Other 31 2% 1.04 0.71-1.52 0.006
First CD4 count (cells/uL)
< 200 79 2% 1.00 - - 1.00 -
200-349 79 3% 1.24 0.91-1.70 1.40 1.00-1.96
350-499 97 3% 1.36 1.00-1.83 1.75 1.27-2.41
> 500 194 3% 1.61 1.23-2.10 0.004 213 1.60-2.85 < 0.001
*52 test.

TLikelihood ratio test.

INot significant in likelihood ratio test so not included in final model (sex, P = 0.795; ethnicity, P = 0.881).

people diagnosed in clinics with integrated sexual health
and HIV services. Regardless, the use of CD4 count date
is a well-established proxy of care entry [34]. First CD4
count at care entry was included and adjusted for in
regression modelling as a proxy for health status at
diagnosis, which was not directly collected. This may
have introduced bias when used to predict time to link-
age, as CD4 count at care entry is partially caused by
the time since diagnosis (reverse causality). However, it
was used to represent an important confounder, as
delayed linkage has been found to be associated with
feeling and/or being well [33].

There were 1829 people with no HIV outpatient clinical
record after diagnosis by the end of 2017 (Table S1). In these

© 2021 The Authors.

analyses, these individuals were assumed to be not linked in
the calculation of the proportion ever linked. However, HIV
surveillance data from the UK are longitudinal and compre-
hensive and as the vast majority (n = 1784) had neither a
clinical record nor report of death, it is likely that many may
have left the country. A third of these individuals were of
black African ethnicity and a quarter were born outside of
the UK. For the remainder, all other descriptive data fields
were highly incomplete (ethnicity: 43% missing, region of
birth: 67% missing, HIV exposure: 47% missing). As HIV
testing is free, confidential and anonymous in SHCs across
the UK [4], these may also be people who tested under a false
name that cannot be merged with their other patient records.
Maintaining provision of anonymous HIV testing is

HIV Medicine (2021)

HIV Medicine published by John Wiley & Sons Ltd on behalf of British HIV Association



10 S Croxford et al.

particularly important as evidence suggests that individuals
who test anonymously test earlier in the course of their HIV
infection [35]. If these 1784 people were excluded from the
calculation of the proportion ever linked, overall linkage
would have been > 99%. There were a small number of peo-
ple (n = 45) who died more than 1 month after diagnosis
but who were never linked, potentially representing a missed
opportunity for intervention.

People who died within 1 month of diagnosis (n = 1009)
were excluded from linkage analyses regardless of whether
they linked to care prior to death (n = 390 linked before
death). This is because they represent a group of people
who were most likely very ill at diagnosis. Although inpa-
tient specialist care may not have been sought, ill patients
would be less likely to link to outpatient care. HIV surveil-
lance in the UK captures diagnoses related to inpatient ser-
vices but not inpatient care attendances (data reported
from HIV outpatient services only). This assumption of
heightened illness is supported by data on where these
patients were diagnosed, showing a higher proportion
being diagnosed in inpatient services/A€&E (21%) and much
lower CD4 counts where available (88% had a CD4 count
of < 200 cells/pL) (Table S1). There was no impact on the
time to linkage figures or the predictors of delayed linkage
identified in regression modelling when these individuals
were included in sensitivity analyses.

Our findings indicate that linkage to care following
diagnosis has improved over the decade and, overall, is
prompt. There were some disparities in the timeliness of
linkage to care, particularly by diagnosis setting. Not only
must all testing venues have established referral pathways
in place for people who test positive, but HIV specialist
services must also be designed and delivered to maximize
opportunities for people who are newly diagnosed to
access and engage in care. HIV services should be aware
of and linked to local testing services applying a system-
wide, integrated approach to patient management. Further
research is needed to identify which setting-specific inter-
ventions are being implemented in the UK and whether
they are effective at improving linkage to specialist care.
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