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Abstract

People living with severe mental illness have an increased prevalence of bloodborne viruses

(BBVs) such as hepatitis B (HBV) and hepatitis C viruses (HCV), and HIV. To help improve

the physical health of people living with severe mental illness, we aim to understand associ-

ations with BBV testing and treatment provision among those tested in mental healthcare

settings in England. HBV surface antigen [HBsAg], antibody HCV [anti-HCV] and HIV test-

ing and demographic information pertaining to people tested in mental health settings in

England were extracted from a BBV testing dataset. Records pertaining to individuals diag-

nosed with HCV or HIV were linked to treatment datasets. Multivariable logistic regression

analyses were used to understand demographic associations with test positivity for each

BBV. Between 2015–2021, 18,221 people tested for a BBV in a mental health setting (56%

male, 71% White ethnicity), 90% of whom were in inpatient care. Testing positive for

HBsAg, anti-HCV and HIV was 1.1% (95%CI: 0.93–1.26%), 4.3% (4.00–4.63%) and 1.1%

(0.92–1.25%) respectively. In multivariable analyses, women had reduced odds of testing

positive for anti-HCV and HIV compared to men. Being of Asian, Black, or another ethnicity

was associated with increased odds of testing HBsAg positive and Black ethnicity was asso-

ciated with a positive HIV test result compared to White ethnicity. White ethnicity was asso-

ciated with testing anti-HCV test positive compared to all other ethnicities. Half (344/708) of

those who were anti-HCV positive would have benefitted from treatment (HCV-RNA posi-

tive), of which 58% received treatment. HIV treatment (96%) and viral suppression (94%)

after testing in mental healthcare was high. To improve the physical health of people living

with mental health conditions and to aid England’s hepatitis elimination and HIV transmis-

sion goals, opt-out testing for BBVs may be beneficial to reduce health inequalities among

people experiencing mental illness.
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Introduction

Severe mental illness includes psychiatric disorders (e.g. schizophrenia, schizoaffective disor-

der) and mood disorders (e.g. bipolar disorder), which are long-term and impair physical,

occupational and social functioning [1,2]. People with mental health problems, including

those with severe mental illness, have worse physical health compared to the general popula-

tion [3]. However, many of the studies that have described physical health in this group have

focussed on cardiovascular health with less attention having been paid to blood-borne viruses

(BBVs) [4]. In London, HIV prevalence among people attending a mental healthcare service

was 2.5 times greater than that in the local population [5]. A systematic review of HBV, HCV

and HIV prevalence among people with severe mental illness found a higher prevalence of

these BBVs compared to the general population in low prevalence regions, such as Europe, the

UK, and the USA, which was not observed in higher prevalence regions such as Africa and

southeast Asia [2]. Another international systematic review found a higher pooled estimate of

HBV and HCV prevalence among men experiencing severe mental illness compared to

women but interestingly found a lower pooled prevalence of HIV [6].

Severe mental illness has been associated with behaviours that are associated with BBV

acquisition, such as inconsistent condom use, multiple sexual partners, and transactional sex

[7], as well as injecting drug use [8,9]. In addition to severe mental illness, depression and anxi-

ety have been associated with multiple sexual partners among women [10,11], and severe

depressive symptoms have been associated with an increased likelihood of sharing injecting

equipment compared to mild or moderate depressive symptoms [12].

In England, an offer of BBV testing is currently recommended for those experiencing severe

mental illness who are perceived to be at risk, although what constitutes as ‘at risk’ is not speci-

fied [13]. If we are to continue to reduce morbidity and mortality associated with these BBVs

for people experiencing severe mental illness, there is a need to understand the patterns of

BBV testing and treatment provision for people receiving mental healthcare. Additionally,

England has committed to targets of eliminating hepatitis as a public health threat [14,15], and

achieving zero new HIV transmissions and HIV-related deaths, both by the year 2030 [16].

Therefore, BBV testing in mental healthcare may not only help reduce physical health inequal-

ities experienced by people with mental health problems, but also aid the achievement of wider

public health targets.

The aim of this study is to describe (i) the patterns of testing for HBV, HCV, and HIV in

mental healthcare settings, (ii) the factors associated with test positivity following testing in

these settings, and (iii) treatment provision among those who are diagnosed with these BBVs.

Methods

Ethical statement

Ethical approval was not required for this analysis as laboratory diagnosis data are collated and

processed by UKHSA as part of surveillance of HBV, HCV and HIV infection and disease.

These data collections are covered by Health Service (Control of Patient Information) Regula-

tions 2002 (regulation 3) which makes provisions for the recognition, control and prevention

of communicable diseases and other risks to public health. UKHSA’s Caldicott Advisory Panel

approved the linkage between SSBBV and HARS using pseudonymised information to ensure

that the linked dataset could not be used to reveal anyone’s identity (approval reference: CAP-

2022-10). Data were accessed on the 13th of June 2023 for research purposes. Identifying infor-

mation was used for linkage of participants’ records between databases but not retained in the

final dataset.
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Procedure

The sentinel surveillance system for blood borne viruses (SSBBV) collates BBV testing from

twenty-three participating laboratories in England, which are estimated to cover approxi-

mately 40% of the English population [17]. Data collection methods for SSBBV have been

described previously [18]. Testing data and demographic information for people aged 15 years

or older tested for hepatitis B surface antigen (HBsAg), HCV antibody (anti-HCV), or HIV in

mental healthcare settings between 2015–2021 were extracted from SSBBV. A mental health-

care setting test was determined by hospital, ward and community care specific information

reported from laboratories processing the blood tests. Mental healthcare settings were inde-

pendently coded as either inpatient or community by two researchers, where disagreements

were resolved between the two researchers. Whether someone had previously received a nega-

tive tested in a prison or in a drug service was included in analyses due to a higher prevalence

of BBVs, in particular HIV and HCV, in these populations [14,19]. Previous positive tests were

excluded as these individuals would also test positive when retested in mental health settings.

HBV. Whether a person had an acute or chronic HBV at the time of their first positive

test in a mental healthcare setting was established for people who tested HBsAg positive, which

is a marker of current infection. Those with an antibody to HBV core antigen immunoglobin

(anti-HBc IgM positive) were considered to have acute HBV. Those who received a negative

anti-HBc IgM result after a positive HBsAg positive result were assumed to be chronic and

those who did not have a linked anti-HBc IgM test had unknown acute or chronic status. Rec-

ords from those who were HBsAg positive were also linked to the Hospital Episode Statistics

(HES) dataset to obtain information on hepatocellular carcinoma (HCC) and end-stage liver

disease (ESLD) outcomes (2012–2023 data included) [20].

HCV. For people who tested anti-HCV positive, follow-up HCV-RNA tests from SSBBV

were extracted where available to establish those with current HCV. Records pertaining to peo-

ple who tested HCV-RNA positive were linked to the HCV treatment database (2015–2022),

which contains all HCV treatments in England for engagement in treatment services, treat-

ment initiation, sustained virologic response (SVR; HCV clearance) and HCV reinfection

information. The procedure of defining an HCV reinfection based on this linked dataset has

been published previously [21], but briefly reinfection was defined as a positive HCV-RNA

result from a sample taken�196 days after treatment initiation, where there was evidence of

an SVR in the initial treatment period. Linkage was conducted based on NHS number, sur-

name, soundex, date of birth, and gender.

Data pertaining to individuals testing positive for either HBsAg or anti-HCV were also

linked to a national laboratory reporting dataset for individuals diagnosed with HBV or HCV

to understand whether the test conducted in a mental health setting was a new diagnosis.

HIV. Linkage to the HIV and AIDS Reporting System (HARS) was undertaken for people

with a positive HIV test result in mental healthcare settings to obtain additional demographic

and treatment information (linkage to HIV clinical services, antiretroviral treatment (ART)

initiation, likely mode of acquisition of HIV, and HIV-RNA (viral load). Linkage was con-

ducted using clinical identifiers, soundex, date of birth, region, and gender. Due to potential

delays across reporting systems, any test reported in the 7 days prior to the mental health test

was grouped as the same episode of care and any positive test in that period was counted as a

diagnosis in a mental health setting. Those previously diagnosed with HIV were identified

through a positive HIV test more than 7 days prior to the test in the mental healthcare setting.

Prior (within 12 months) ART use and viral load were obtained for those who had been diag-

nosed with HIV at least 12 months prior to their mental healthcare setting test. The nearest

viral load in the 12 months after the mental healthcare setting test was also obtained, as well as
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the person’s last reported ART status and viral load post mental healthcare setting test. Viral

suppression was classified as<200 copies/ml.

Statistical analysis

The number of individuals tested for each virus and the test positivity are presented by year. If

an individual tested positive, the individual was no longer included in the denominators for

testing/positivity in subsequent years. If an individual had multiple tests in one year, and one

of these was positive, the positive result was included for that year. Statistical analyses were

conducted using RStudio (version 2023.03.0+386). Univariable and multivariable logistic

regression analyses were used to assess the association of demographic factors as well as previ-

ous testing behaviours with test positivity for individuals tested for HBsAg, anti-HCV, and

HIV separately. A parsimonious model was used, whereby factors which demonstrated an

association (p<0.1) with the outcome in univariable analyses were included in the multivari-

able model, but only factors where p<0.5 in the multivariable were retained. A person’s first

test in the time period was used for analyses.

Results

Over the period 2015–2021, a total of 18,211 individuals received at least one test for either

HBsAg, anti-HCV or HIV in mental healthcare, with 24,277 tests undertaken in total (median

1 test per person, range: 1–14). Over 90% (22,214/24,277) of tests were conducted in inpatient

settings. The majority of people were tested for all three BBVs when tested (72%, 17,373/

24,277), with 21,412/24,277 (88%), 21,575/24,277 (89%) and 20,451/24,277 (84%) tested for

HBsAg, anti-HCV and HIV respectively. The median age of individuals at their first BBV test

in the time period was 38 years (inter-quartile range 28–51 years), 56% (10,095/18,211) were

male, and 71% (12,887/18,211) were of White ethnicity. A summary of findings relating to

HBV, HCV and HIV testing and treatment can be seen in Fig 1A–1C respectively.

HBV

HBsAg testing between 2015 and 2021. The number of people tested for HBsAg in men-

tal healthcare settings increased between 2015 (N = 2,370) and 2016 (N = 2,980), and then

remained steady between 2016 and 2021 (average 2829 tests per year) (Fig 2A). Test positivity

decreased over time from 1.4% (34/2,370) in 2015 to 0.7% (21/2916) in 2021.

Associations with a positive HBsAg test result. In total, 177 out of 16,304 people (1.1%,

95%CI: 0.93–1.26%) tested HBsAg positive. In univariable logistic regression analyses

(Table 1), a positive test result was more likely in those of non-white ethnicity and in those in

the 25-34-year age group, with no difference in test positivity between men and women. Test

positivity rates did not differ significantly by region, although analyses were limited by lack of

power. In multivariable analyses, both factors remained significantly associated with test posi-

tivity, with people of all non-white/unknown ethnicities being more likely to test positive than

those of White ethnicity and those aged 15–24 years being less likely to test positive than those

aged 25–34 years.

HBV diagnosis and outcomes. Just under half of those that tested positive for HBsAg

(82/177, 46%) had a previous diagnosis and two tested anti-HBc IgM positive (1.2%, 2/171),

indicating acute HBV infection. Five of those testing positive for HBsAg (3%) had a hospital

admission associated with an HCC diagnosis and 5 (3%) had an admission associated with

ESLD diagnosis (3 of these people had both an HCC and ESLD diagnosis).
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HCV

Anti-HCV testing between 2015 and 2021. The number of people tested for anti-HCV in

mental healthcare settings increased between 2015 (N = 2,374) and 2016 (N = 3,107), and then

steadily decreased between 2016 and 2020 (N = 2,571), with an increase in testing in 2021

(N = 2,811) (Fig 2B). Test positivity decreased from 5.7% (135/2,374) in 2015 to 2.6% (65/

2,811) in 2021.

Associations with a positive anti-HCV test result. In total, 708/16,433 people tested pos-

itive for anti-HCV (4.3%, 95%CI: 4.00–4.63%). In univariable logistic regression analyses

Fig 1. Overview of hepatitis B surface antigen (HBsAg) (a.), antibody hepatitis C (anti-HCV) (b.), and HIV (c.) testing and treatment in mental health settings

in England, between 2015–2021.

https://doi.org/10.1371/journal.pmen.0000011.g001

Fig 2. Number of individuals tested and test positivity for a. hepatitis B surface antigen (HBsAg), b. antibody HCV (anti-HCV), and c. HIV among people

tested in mental health settings in England between 2015–2021. Note: Once an individual tested positive, the individual was no longer included for the number

tested or test positivity for subsequent years. If an individual had multiple tests in one year, and one of these were positive, the positive result was included for

that year.

https://doi.org/10.1371/journal.pmen.0000011.g002
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(Table 2), test positivity rates varied significantly by gender, ethnicity, age group, whether

the person had a previous negative test in a drug service, and region. In multivariable analy-

ses, all factors remained significantly associated with test positivity. In particular: women

were less likely to test positive than men; those of all non-White or unknown ethnicities

were less likely to test positive than those of White ethnicity; test positivity generally

increased with older age, other than in those aged �65 years where test positivity reduced;

those who had previously tested negative in a drug service were more likely to test positive;

and people tested in regions outside of London were more likely to have a positive test than

those tested in London.

HCV diagnosis and outcomes. Among those with a positive anti-HCV test, nearly two-

thirds (64%, 455/708) had a previous HCV diagnosis; 30% (138/455) of these people had been

referred to HCV treatment prior to having their test in a mental healthcare setting and three-

quarters (76%, 105/138) had initiated HCV treatment prior to their test in a mental healthcare

setting, 80% of whom [84/105] had achieved an SVR (HCV clearance).

Nearly half of those who were anti-HCV positive were HCV-RNA positive (49%, 344/708;

2.1% of all those tested for anti-HCV [344/16,433]), which indicates a need for treatment; 16%

(56/344) of whom had previously engaged with HCV treatment services. Three-fifths of those

who were HCV-RNA positive (58%, 198/344) initiated treatment at some point after their test

in the mental healthcare setting and 65% (129/198) achieved an SVR.

There were 13 individuals who experienced HCV reinfection on or after their mental

healthcare setting test, three of whom were diagnosed with an HCV reinfection when tested in

a mental healthcare setting.

Table 1. Univariable and multivariable analyses for sociodemographic factors associated with hepatitis B surface antigen (HBsAg) test positivity among people

tested in mental health settings between 2015–2021.

HBsAg test result OR(95%CI) p-value aOR(95% CI) p-value

Negative (N = 16,127) Positive (N = 177) Row %

Gender 0.267

Male 9,081 107 1.2 ref. -

Female 7,046 70 1.0 0.84 (0.62, 1.14) -

Ethnicity <0.0001 <0.0001

White 11,453 51 0.4 ref. ref.

Asian 1,937 53 2.7 6.14 (4.17, 9.07) 6.31 (4.26, 9.34)

Black 1,334 45 3.3 7.58 (5.04, 11.35) 7.89 (5.22, 11.88)

Mixed/Other 563 20 3.4 7.98 (4.17, 9.07) 8.15 (4.71, 13.59)

Unknown 840 8 0.9 2.14 (0.94, 4.27) 2.20 (0.96, 4.40)

Age group 0.006 0.003

15–24 2,608 15 0.6 0.45 (0.25, 0.78) 0.44 (0.24, 0.76)

25–34 4,410 56 1.3 ref. ref.

35–49 4,895 68 1.4 1.09 (0.77, 1.57) 1.24 (0.87, 1.78)

50–64 3,007 29 1.0 0.76 (0.48, 1.18) 0.94 (0.59, 1.47)

> = 65 1,207 9 0.7 0.59 (0.27, 1.13) 1.01 (0.46, 1.96)

Previous negative HBsAg test in a drug service 0.144

No 15,787 176 1.0 ref. -

Yes 340 1 0.3 0.26 (0.02, 1.18) 0.091 -

Previous negative HBsAg test in a prison service

No 15,794 177 1.1 - -

Yes 333 0 0 - -

https://doi.org/10.1371/journal.pmen.0000011.t001
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HIV

HIV testing between 2015 and 2021. The number of people tested for HIV in mental

healthcare settings increased between 2015 (N = 2,014) and 2017 (N = 2,922) and then steadily

decreased between 2017 and 2020 (N = 2,510), with an increase in testing in 2021 similar to

testing levels seen in 2017 (N = 2,842) (Fig 2C). HIV test positivity ranged between 0.8%-1.1%

between 2015–2021, apart from a dip seen in 2019 where test positivity was 0.5% (14/2,747).

Associations with a positive HIV test result. In total, 167/15,590 people had a positive

HIV test result within a mental healthcare setting (1.1%, 95%CI: 0.92–1.25%). In univariable

logistic regression analyses (Table 3), test positivity was associated with gender, ethnicity and

age. The vast majority of positive tests were from people tested within mental healthcare set-

tings in London. In multivariable analyses, these factors remained significantly associated with

test positivity, with women being less likely to have a positive test than men, those of Black or

unknown ethnicities being more likely to have a positive test than those of White ethnicity,

and test positivity rates generally being highest in those aged 35–49 and 50–64 years.

HIV diagnosis and outcomes. Records pertaining to the majority of those who received a

confirmatory HIV test in mental healthcare settings could be linked to a record in the HARS

(92%, 154/167). Nearly three-quarters of those with linked records were men (73%, 122/154),

two-fifths had been born in the UK (43%, 67/154) and just under 30% had been born in sub-

Saharan Africa (29%, 44/154). Half of those with a linked HARS record were thought to have

acquired HIV through sex between men (51%, 78/154), nearly two-fifths (38%, 59/154) had

likely acquired HIV through sex between men and women, and the vast majority (92%, 141/

154) had a previous diagnosis recorded prior to their mental healthcare setting test. Prior to

Table 2. Univariable and multivariable analyses for sociodemographic factors associated with hepatitis C antibody (anti-HCV) test positivity among people tested

in mental health settings between 2015–2021.

anti-HCV test result OR(95%CI) p-value aOR(95% CI) p-value

Negative (N = 15,725) Positive (N = 708) Row %

Gender <0.0001 <0.0001

Male 8926 503 5.3 ref. ref.

Female 6799 205 2.9 0.54 (0.45, 0.63) 0.56 (0.47, 0.66)

Ethnicity <0.0001 <0.0001

White 11013 628 5.4 ref. ref.

Asian 1962 33 1.7 0.29 (0.20, 0.41) 0.31 (0.21, 0.43)

Black 1369 5 0.4 0.06 (0.02, 0.14) 0.07 (0.02, 0.14)

Mixed/Other 561 11 1.9 0.34 (0.18, 0.60) 0.35 (0.18, 0.62)

Unknown 820 31 3.6 0.66 (0.45, 0.94) 0.74 (0.50, 1.05)

Age group <0.0001 <0.0001

15–24 2595 13 0.5 0.16 (0.09, 0.28) 0.17 (0.09, 0.29)

25–34 4296 132 3.0 ref. ref.

35–49 4669 356 7.1 2.48 (2.03, 3.05) 2.34 (1.91, 2.89)

50–64 2899 191 6.2 2.14 (1.71, 2.69) 1.99 (1.59, 2.51)

> = 65 1266 16 1.2 0.41 (0.23, 0.67) 0.37 (0.21, 0.60)

Previous negative anti-HCV test in a drug service <0.0001 <0.0001

No 15497 671 4.2 ref. ref.

Yes 228 37 14.0 3.75 (2.59, 5.28) 2.81 (1.92. 4.01)

Previous negative anti-HCV test in a prison service 0.686

No 15449 697 4.3 ref. -

Yes 276 11 3.8 0.88 (0.45, 1.54) -

https://doi.org/10.1371/journal.pmen.0000011.t002
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mental healthcare testing, 92% (128/139) were on ART and 90% (84/93) were virally sup-

pressed; within the 12 months post mental healthcare testing 82% were virally suppressed, and

at their last HIV care attendance 96% (141/147) were on ART and 94% (130/139) were virally

suppressed.

Discussion

This study aimed to understand HBV, HCV, and HIV testing in mental healthcare settings

and subsequent engagement with treatment services for those diagnosed with a BBV. The pro-

portion of people who had a positive test result was high across all BBVs. A higher proportion

of new diagnoses were found among those tested for HBV (54%) compared to HCV (36%)

and HIV (8%). Treatment initiation (58%) and treatment completion (65%) was low for those

with reactive HCV-RNA (individuals who are eligible for treatment), highlighting a need to

identify and remove barriers to HCV treatment provision for people experiencing mental

health problems.

We found a higher prevalence of HBV, HCV, and HIV (1.1% for HBsAg and HIV, 2% for

HCV-RNA) among people tested in mental healthcare settings compared to the general public

(0.4%, 0.1% and 0.2% respectively) [14,16,22,23] and the declining trends in test positivity for

HBsAg and anti-HCV are similar to what has been seen nationally [14,22]. This is also consis-

tent with an international systematic review investigating BBVs among people living with

severe mental illness [2]. Compared to emergency department testing in England, where

HBsAg, HCV-RNA, and HIV test positivity was 1.1%, 0.2%, and 0.9% for HIV respectively

[24], we found similar overall test positivity for HBsAg and HIV, but HCV-RNA test positivity

Table 3. Univariable and multivariable analyses for sociodemographic factors associated with HIV test positivity among people tested in mental health settings

between 2015–2021.

HIV test result OR(95%CI) p-value aOR(95% CI) p-value

Negative (N = 15,423) Positive (N = 167) Row %

Gender <0.0001 <0.0001

Male 8576 121 1.4 ref. ref.

Female 6847 46 0.7 0.48 (0.34, 0.66) 0.47 (0.33, 0.66)

Ethnicity 0.005 0.003

White 10802 112 1.0 ref. ref.

Asian 1824 13 0.7 0.69 (0.37, 1.18) 0.70 (0.38, 1.21)

Black 1361 25 1.8 1.77 (1.12, 2.69) 1.82 (1.15, 2.78)

Mixed/Other 560 2 0.4 0.34 (0.06, 1.09) 0.36 (0.06, 1.13)

Unknown 876 15 1.7 1.65 (0.92, 2.75) 1.85 (1.03, 3.10)

Age group <0.0001 <0.0001

15–24 2538 12 0.5 0.65 (0.32, 1.23) 0.65 (0.32, 1.23)

25–34 4241 31 0.7 ref. ref.

35–49 4602 79 1.7 2.35 (1.56, 3.62) 2.37 (1.57, 3.65)

50–64 2856 41 1.4 1.96 (1.23, 3.16) 1.96 (1.23, 3.16)

> = 65 1186 4 0.3 0.46 (0.14, 1.17) 0.50 (0.15, 1.27)

Previous negative HIV test in a drug service 0.181

No 15147 166 1.1 ref. -

Yes 276 1 0.4 0.33 (0.02, 1.48) -

Previous negative HIV test in a prison service 0.371

No 15120 162 1.1 ref. -

Yes 303 5 1.6 1.54 (0.54, 3.40) -

https://doi.org/10.1371/journal.pmen.0000011.t003
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among mental health service attendees was ten times that which was found in emergency depart-

ments (2.1%). This represents a substantially larger proportion of people that would benefit from

HCV treatment found though testing in mental health settings compared in emergency depart-

ment BBV case-finding initiative. New diagnosis rates for HBV were similar to those seen follow-

ing emergency department testing, but in this study, new diagnoses for HCV and HIV were

lower (34% vs. 62% and 10% vs. 35% respectively). It is important to note that the vast majority

(>90%) of individuals included were tested in inpatient settings and this makes up a small pro-

portion (0.2%) of people in mental healthcare in England [25]. Whilst those in community/out-

patient care may be a slightly different population, further research should establish whether

BBV testing in all mental health care settings could provide a benefit to people living with mental

illness. This is because behaviours that are associated with potential exposure to HBV, HCV, and

HIV have been observed at an increased prevalence among people with severe mental illness and

mental illness generally compared to the general population [7–12].

Similar to an international systematic review, men were more likely to have an HCV diag-

nosis than women, but contradictory to this systematic review, we also found higher rate of

HIV diagnoses among men with no gender difference seen for HBV diagnoses [6]. Among the

people living with HIV in this study, the proportion who acquired HIV through sex between

men was similar to that among people seen for HIV care in England (51% vs. 45%) [23]. It

therefore appears that MSM living with HIV were not disproportionately seen in mental

healthcare services. Being previously tested in a drug service, which may indicate previous

drug use, was associated with anti-HCV test positivity in this study and people who inject

drugs represent a large proportion of people seen for HCV care in England [14].

The likelihood of a positive test result also varied by ethnicity and virus: those of any non-

White ethnicity were more likely to have a positive HBsAg test result, those of White ethnicity

were most likely to test positive for anti-HCV, and those of Black ethnicity were more likely to

test positive for HIV. In low HBV prevalence countries like the UK, HBV is most common in

people who have migrated from high prevalence countries [26,27], so the test positivity varia-

tions by ethnicity found in this study are expected. However, further work is needed to under-

stand possible routes of acquisition, as if HBV is acquired more recently, then preventative

measures like HBV vaccination may be beneficial for people with mental illness. The associa-

tion between White ethnicity and a positive HCV result is similar to what is seen nationally,

due to the majority of people diagnosed with HCV and seen for HCV care are White British

people who inject or have previously injected drugs [21,28]. Additionally, people of Black eth-

nicity represent around one-third of people seen for HIV care in England [23]. Therefore, it

appears as though whilst there may be a higher prevalence of BBVs among people with mental

illness, the variations in test positivity across different ethnicities is broadly representative of

those diagnosed nationally.

HIV treatment coverage and viral suppression was high and in line with UN 90-90-90 tar-

gets (90% of people diagnosed on treatment and 90% on treatment virally suppressed) [29],

although the proportion of people living with HIV on treatment and virally suppressed (92%

and 90%) prior to mental healthcare setting testing were both slightly below the national rates

of 98% for each [23]. Treatment and viral suppression rates were, however, higher post-mental

healthcare setting testing, which may indicate a positive benefit of the receipt of mental health-

care treatment on individuals’ health in relation to HIV. People living with HIV experience

poorer mental health than the general population [30,31] and ensuring HIV treatment is con-

tinued in times of poorer mental health will help reduce possible worse physical health in this

population.

A limitation of this analysis is that the uptake of BBV treatment after receiving a positive

test in a mental healthcare setting could only be described for HCV and HIV as no national
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dataset for HBV treatment exists. Thus, to understand the HBV-related health of this group,

linkage to hospital attendances was undertaken to record the use of hepatitis-related care.

From the emergency department BBV testing in England, treatment services were poorly

engaged with those who were diagnosed [24], and in this study treatment service provision to

people who would benefit from HCV treatment could have been improved. Therefore, it is

important that any new testing initiatives for people with mental health conditions have well

established care pathways if health and wellbeing related to BBVs in this population is to be

improved. Another limitation of this analysis is that we could not establish how representative

this testing was of the wider population of people accessing mental healthcare services, nor

determine the proportion of people attending these services who were tested for BBVs. Whilst

we were able to determine whether the testing came from inpatient or community services, we

could not reliably state whether these services were specific to people with severe mental ill-

nesses or also provided other types of mental health care (e.g. dementia). Regardless, BBV

prevalence appeared to be higher in this study than the general population and testing for

BBVs in different types of mental health setting may be needed to reduce this health

inequality.

In conclusion, this analysis highlights an unmet healthcare need regarding BBVs among

people receiving mental healthcare in England, with particular reference to HCV. Care path-

ways from mental health services to hepatitis and HIV care may need to strengthened and bar-

riers to care identified, understood, and removed. To aid the support of testing for HBV, HCV

and HIV, specific guidance around BBV testing in mental healthcare may be needed and opt-

out testing in severe mental health care should be considered to improve the health and wellbe-

ing of people living with mental health conditions and BBVs.

Acknowledgments

We acknowledge members of the NIHR HPRU in BBSTI Steering Committee: Professor Caro-

line Sabin (HPRU Director), Dr John Saunders (UKHSA Lead), Professor Catherine Mercer,

Dr Hamish Mohammed, Professor Greta Rait, Dr Ruth Simmons, Professor William Rosen-

berg, Dr Tamyo Mbisa, Professor Rosalind Raine, Dr Sema Mandal, Dr Rosamund Yu, Dr

Samreen Ijaz, Dr Fabiana Lorencatto, Dr Rachel Hunter, Dr Kirsty Foster and Dr Mamoona

Tahir.

Author Contributions

Conceptualization: Matthew Hibbert, Liz Hughes, Monica Desai, Caroline Sabin.

Data curation: Matthew Hibbert, Ruth Simmons, Peter Dearman, James Lester, Annabel

Powell, Cuong Chau, Clare Humphreys.

Formal analysis: Matthew Hibbert, Ruth Simmons, Caroline Sabin.

Funding acquisition: Ruth Simmons, Monica Desai, Caroline Sabin.

Investigation: Matthew Hibbert.

Methodology: Matthew Hibbert, Ruth Simmons, Peter Dearman, James Lester, Annabel Pow-

ell, Cuong Chau, Clare Humphreys, Monica Desai.

Project administration: Matthew Hibbert.

Resources: Matthew Hibbert, Margaret Heslin.

Supervision: Ruth Simmons, Liz Hughes, Margaret Heslin, Monica Desai, Caroline Sabin.

PLOS MENTAL HEALTH Blood-borne virus testing in mental healthcare settings

PLOS Mental Health | https://doi.org/10.1371/journal.pmen.0000011 July 10, 2024 10 / 12

https://doi.org/10.1371/journal.pmen.0000011


Validation: Peter Dearman.

Writing – original draft: Matthew Hibbert, Ruth Simmons, Peter Dearman, James Lester,

Annabel Powell, Monica Desai, Caroline Sabin.

Writing – review & editing: Matthew Hibbert, Ruth Simmons, Peter Dearman, James Lester,

Annabel Powell, Cuong Chau, Clare Humphreys, Liz Hughes, Margaret Heslin, Monica

Desai, Caroline Sabin.

References
1. Hayes RD, Chang C-K, Fernandes AC, Begum A, To D, Broadbent M, et al. Functional Status and All-

Cause Mortality in Serious Mental Illness. PLOS ONE. 2012; 7(9):e44613. https://doi.org/10.1371/

journal.pone.0044613 PMID: 22970266

2. Hughes E, Bassi S, Gilbody S, Bland M, Martin F. Prevalence of HIV, hepatitis B, and hepatitis C in peo-

ple with severe mental illness: a systematic review and meta-analysis. The Lancet Psychiatry. 2016; 3

(1):40–8. https://doi.org/10.1016/S2215-0366(15)00357-0 PMID: 26620388

3. Osborn DP. The poor physical health of people with mental illness. West J Med. 2001; 175(5):329–32.

https://doi.org/10.1136/ewjm.175.5.329 PMID: 11694483

4. Firth J, Siddiqi N, Koyanagi A, Siskind D, Rosenbaum S, Galletly C, et al. The Lancet Psychiatry Com-

mission: a blueprint for protecting physical health in people with mental illness. The Lancet Psychiatry.

2019; 6(8):675–712. https://doi.org/10.1016/S2215-0366(19)30132-4 PMID: 31324560

5. Heslin M, Jewell A, Croxford S, Chau C, Smith S, Pittrof R, et al. Prevalence of HIV in mental health ser-

vice users: a retrospective cohort study. BMJ Open. 2023; 13(4):e067337. https://doi.org/10.1136/

bmjopen-2022-067337 PMID: 37185201

6. Ayano G, Tulu M, Haile K, Assefa D, Habtamu Y, Araya G, Yohannis Z. A systematic review and meta-

analysis of gender difference in epidemiology of HIV, hepatitis B, and hepatitis C infections in people

with severe mental illness. Annals of General Psychiatry. 2018; 17(1):16. https://doi.org/10.1186/

s12991-018-0186-2 PMID: 29755578

7. Stevens M, Ratheesh A, Watson A, Filia K, Donoghue BO, Cotton SM. Rates, types and associations of

sexual risk behaviours and sexually transmitted infections in those with severe mental illness: a scoping

review. Psychiatry Research. 2020; 290:112946. https://doi.org/10.1016/j.psychres.2020.112946

PMID: 32450411

8. Adams M, Sionean C, Broz D, Lewis R, Wejnert C, Grp NS. Serious Mental Illness Among Young Peo-

ple Who Inject Drugs: An Assessment of Injection Risks and Healthcare Use. Journal of Infectious Dis-

eases. 2020; 222:S401–S9. https://doi.org/10.1093/infdis/jiaa238 PMID: 32877554

9. Horwath E, Cournos F, McKinnon K, Guido JR, Herman R. Illicit-drug injection among psychiatric

patients without a primary substance use disorder. Psychiatr Serv. 1996; 47(2):181–5. https://doi.org/

10.1176/ps.47.2.181 PMID: 8825256

10. Coyle RM, Lampe FC, Miltz AR, Sewell J, Jane Anderson F, Apea V, et al. Associations of depression

and anxiety symptoms with sexual behaviour in women and heterosexual men attending sexual health

clinics: a cross-sectional study. Sex Transm Infect. 2019; 95(4):254–61. https://doi.org/10.1136/

sextrans-2018-053689 PMID: 30814165

11. Karle A, Agardh A, Larsson M, Arunda MO. Risky sexual behavior and self-rated mental health among

young adults in Skåne, Sweden–a cross-sectional study. BMC Public Health. 2023; 23(1):9.

12. Levintow SN, Pence BW, Powers KA, Sripaipan T, Ha TV, Chu VA, et al. Estimating the Effect of

Depression on HIV Transmission Risk Behaviors Among People Who Inject Drugs in Vietnam: A Causal

Approach. AIDS and Behavior. 2021; 25(2):438–46. https://doi.org/10.1007/s10461-020-03007-9

PMID: 32833193

13. Working Group for Improving the Physical Health of People with SMI. Improving the physical health of

adults with severe mental illness: essential actions. https://www.rcn.org.uk/-/media/royal-college-of-

nursing/documents/news/2016/physical-and-mental-health-report-25-oct-2016.pdf; 2016. [15/11/

2023].

14. The UK Health Security Agency. Hepatitis C in England 2023: Working to eliminate Hepatitis C as a

public health problem https://www.gov.uk/government/publications/hepatitis-c-in-the-uk/hepatitis-c-in-

england-2023; 2024. [03/02/2024].

15. The UK Health Security Agency. Hepatitis C in England 2022. https://assets.publishing.service.gov.uk/

government/uploads/system/uploads/attachment_data/file/1057271/HCV-in-England-2022-full-report.

pdf; 2022. [08 Jul 2023].

PLOS MENTAL HEALTH Blood-borne virus testing in mental healthcare settings

PLOS Mental Health | https://doi.org/10.1371/journal.pmen.0000011 July 10, 2024 11 / 12

https://doi.org/10.1371/journal.pone.0044613
https://doi.org/10.1371/journal.pone.0044613
http://www.ncbi.nlm.nih.gov/pubmed/22970266
https://doi.org/10.1016/S2215-0366%2815%2900357-0
http://www.ncbi.nlm.nih.gov/pubmed/26620388
https://doi.org/10.1136/ewjm.175.5.329
http://www.ncbi.nlm.nih.gov/pubmed/11694483
https://doi.org/10.1016/S2215-0366%2819%2930132-4
http://www.ncbi.nlm.nih.gov/pubmed/31324560
https://doi.org/10.1136/bmjopen-2022-067337
https://doi.org/10.1136/bmjopen-2022-067337
http://www.ncbi.nlm.nih.gov/pubmed/37185201
https://doi.org/10.1186/s12991-018-0186-2
https://doi.org/10.1186/s12991-018-0186-2
http://www.ncbi.nlm.nih.gov/pubmed/29755578
https://doi.org/10.1016/j.psychres.2020.112946
http://www.ncbi.nlm.nih.gov/pubmed/32450411
https://doi.org/10.1093/infdis/jiaa238
http://www.ncbi.nlm.nih.gov/pubmed/32877554
https://doi.org/10.1176/ps.47.2.181
https://doi.org/10.1176/ps.47.2.181
http://www.ncbi.nlm.nih.gov/pubmed/8825256
https://doi.org/10.1136/sextrans-2018-053689
https://doi.org/10.1136/sextrans-2018-053689
http://www.ncbi.nlm.nih.gov/pubmed/30814165
https://doi.org/10.1007/s10461-020-03007-9
http://www.ncbi.nlm.nih.gov/pubmed/32833193
https://www.rcn.org.uk/-/media/royal-college-of-nursing/documents/news/2016/physical-and-mental-health-report-25-oct-2016.pdf
https://www.rcn.org.uk/-/media/royal-college-of-nursing/documents/news/2016/physical-and-mental-health-report-25-oct-2016.pdf
https://www.gov.uk/government/publications/hepatitis-c-in-the-uk/hepatitis-c-in-england-2023
https://www.gov.uk/government/publications/hepatitis-c-in-the-uk/hepatitis-c-in-england-2023
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1057271/HCV-in-England-2022-full-report.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1057271/HCV-in-England-2022-full-report.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1057271/HCV-in-England-2022-full-report.pdf
https://doi.org/10.1371/journal.pmen.0000011


16. Department of Health and Social Care. Towards Zero—An action plan towards ending HIV transmis-

sion, AIDS and HIV-related deaths in England—2022 to 2025. https://www.gov.uk/government/

publications/towards-zero-the-hiv-action-plan-for-england-2022-to-2025/towards-zero-an-action-plan-

towards-ending-hiv-transmission-aids-and-hiv-related-deaths-in-england-2022-to-2025; 2021. [12/06/

2023].

17. Public Health England. Annual report from the sentinel surveillance of blood borne virus testing in

England 2019. https://assets.publishing.service.gov.uk/government/uploads/system/uploads/

attachment_data/file/954334/hpr0221_sentBBV_main-report_v2.pdf; 2020. [08 Jun 2023].

18. Brant LJ, Hurrelle M, Balogun MA, Klapper P, Ahmad F, Boxall E, et al. Sentinel laboratory surveillance

of hepatitis C antibody testing in England: understanding the epidemiology of HCV infection. Epidemiol

Infect. 2007; 135(3):417–26. https://doi.org/10.1017/S0950268806006832 PMID: 16836798

19. Trayner KMA, McAuley A, Palmateer NE, Yeung A, Goldberg DJ, Glancy M, et al. Examining the impact

of the first wave of COVID-19 and associated control measures on interventions to prevent blood-borne

viruses among people who inject drugs in Scotland: an interrupted time series study. Drug and Alcohol

Dependence. 2022; 232:109263. https://doi.org/10.1016/j.drugalcdep.2021.109263 PMID: 35120807

20. Ireland G, Simmons R, Hickman M, Harris R, Ramsay M, Sabin C, et al. Data linkage to monitor hepati-

tis C-associated end-stage liver disease and hepatocellular carcinoma inpatient stays in England. Jour-

nal of Viral Hepatitis. 2020; 27(1):20–7. https://doi.org/10.1111/jvh.13203 PMID: 31505083

21. Hibbert M, Simmons R, Harris H, Desai M, Sabin CA, Mandal S. Investigating rates and risk factors for

hepatitis C virus reinfection in people receiving antiviral treatment in England. Journal of Viral Hepatitis.

2023; 30(8):646–55. https://doi.org/10.1111/jvh.13835 PMID: 36929670

22. The UK Health Security Agency. Hepatitis B in England– 2023 report. Working to eliminate hepatitis B

as a public health threat. https://assets.publishing.service.gov.uk/government/uploads/system/

uploads/attachment_data/file/1133813/Hepatitis_B_in_England_2023.pdf; 2023. [16/06/2023].

23. The UK Health Security Agency. HIV testing, PrEP, new HIV diagnoses and care outcomes for people

accessing HIV services: 2023 report. https://www.gov.uk/government/statistics/hiv-annual-data-tables/

hiv-testing-prep-new-hiv-diagnoses-and-care-outcomes-for-people-accessing-hiv-services-2023-

report; 2023. [14/11/2023].

24. The UK Health Security Agency. Emergency department bloodborne virus opt-out testing: 12-month

interim report 2023. https://www.gov.uk/government/publications/bloodborne-viruses-opt-out-testing-

in-emergency-departments/emergency-department-bloodborne-virus-opt-out-testing-12-month-

interim-report-2023; 2023. [14/11/2023].

25. McManus S, Bebbington P, Jenkins R, T B. Mental health and wellbeing in England: Adult Psychiatric

Morbidity Survey 2014. NHS Digital; 2014. [03/02/2024].

26. European Centre for Disease Prevention and Control. Epidemiological assessment of hepatitis B and C

among migrants in the EU/EEA. https://www.ecdc.europa.eu/sites/default/files/media/en/publications/

Publications/epidemiological-assessment-hepatitis-B-and-C-among-migrants-EU-EEA.pdf; 2016. [26/

07/2022]

27. Cochrane A, Evlampidou I, Irish C, Ingle SM, Hickman M. Hepatitis B infection prevalence by country of

birth in migrant populations in a large UK city. Journal of Clinical Virology. 2015; 68:79–82. https://doi.

org/10.1016/j.jcv.2015.05.009 PMID: 26071342

28. Hibbert M, Simmons R, Mandal S, Sabin CA, Desai M. Anti-Hepatitis C (HCV) test positivity and new

HCV diagnoses among women tested in antenatal services in England between 2015–2019. Midwifery.

2023; 127:103863. https://doi.org/10.1016/j.midw.2023.103863 PMID: 37931465

29. UNAIDS. 90-90-90: An ambitious treatment target to help end the AIDS epidemic. https://www.unaids.

org/sites/default/files/media_asset/90-90-90_en.pdf; 2017. [15/11/2023].

30. Remien RH, Stirratt MJ, Nguyen N, Robbins RN, Pala AN, Mellins CA. Mental health and HIV/AIDS: the

need for an integrated response. Aids. 2019; 33(9):1411–20. https://doi.org/10.1097/QAD.

0000000000002227 PMID: 30950883

31. De Francesco D, Verboeket SO, Underwood J, Bagkeris E, Wit FW, Mallon PWG, et al. Patterns of Co-

occurring Comorbidities in People Living With HIV. Open Forum Infectious Diseases. 2018; 5(11).

https://doi.org/10.1093/ofid/ofy272 PMID: 30465014

PLOS MENTAL HEALTH Blood-borne virus testing in mental healthcare settings

PLOS Mental Health | https://doi.org/10.1371/journal.pmen.0000011 July 10, 2024 12 / 12

https://www.gov.uk/government/publications/towards-zero-the-hiv-action-plan-for-england-2022-to-2025/towards-zero-an-action-plan-towards-ending-hiv-transmission-aids-and-hiv-related-deaths-in-england-2022-to-2025
https://www.gov.uk/government/publications/towards-zero-the-hiv-action-plan-for-england-2022-to-2025/towards-zero-an-action-plan-towards-ending-hiv-transmission-aids-and-hiv-related-deaths-in-england-2022-to-2025
https://www.gov.uk/government/publications/towards-zero-the-hiv-action-plan-for-england-2022-to-2025/towards-zero-an-action-plan-towards-ending-hiv-transmission-aids-and-hiv-related-deaths-in-england-2022-to-2025
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/954334/hpr0221_sentBBV_main-report_v2.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/954334/hpr0221_sentBBV_main-report_v2.pdf
https://doi.org/10.1017/S0950268806006832
http://www.ncbi.nlm.nih.gov/pubmed/16836798
https://doi.org/10.1016/j.drugalcdep.2021.109263
http://www.ncbi.nlm.nih.gov/pubmed/35120807
https://doi.org/10.1111/jvh.13203
http://www.ncbi.nlm.nih.gov/pubmed/31505083
https://doi.org/10.1111/jvh.13835
http://www.ncbi.nlm.nih.gov/pubmed/36929670
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1133813/Hepatitis_B_in_England_2023.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1133813/Hepatitis_B_in_England_2023.pdf
https://www.gov.uk/government/statistics/hiv-annual-data-tables/hiv-testing-prep-new-hiv-diagnoses-and-care-outcomes-for-people-accessing-hiv-services-2023-report
https://www.gov.uk/government/statistics/hiv-annual-data-tables/hiv-testing-prep-new-hiv-diagnoses-and-care-outcomes-for-people-accessing-hiv-services-2023-report
https://www.gov.uk/government/statistics/hiv-annual-data-tables/hiv-testing-prep-new-hiv-diagnoses-and-care-outcomes-for-people-accessing-hiv-services-2023-report
https://www.gov.uk/government/publications/bloodborne-viruses-opt-out-testing-in-emergency-departments/emergency-department-bloodborne-virus-opt-out-testing-12-month-interim-report-2023
https://www.gov.uk/government/publications/bloodborne-viruses-opt-out-testing-in-emergency-departments/emergency-department-bloodborne-virus-opt-out-testing-12-month-interim-report-2023
https://www.gov.uk/government/publications/bloodborne-viruses-opt-out-testing-in-emergency-departments/emergency-department-bloodborne-virus-opt-out-testing-12-month-interim-report-2023
https://www.ecdc.europa.eu/sites/default/files/media/en/publications/Publications/epidemiological-assessment-hepatitis-B-and-C-among-migrants-EU-EEA.pdf
https://www.ecdc.europa.eu/sites/default/files/media/en/publications/Publications/epidemiological-assessment-hepatitis-B-and-C-among-migrants-EU-EEA.pdf
https://doi.org/10.1016/j.jcv.2015.05.009
https://doi.org/10.1016/j.jcv.2015.05.009
http://www.ncbi.nlm.nih.gov/pubmed/26071342
https://doi.org/10.1016/j.midw.2023.103863
http://www.ncbi.nlm.nih.gov/pubmed/37931465
https://www.unaids.org/sites/default/files/media_asset/90-90-90_en.pdf
https://www.unaids.org/sites/default/files/media_asset/90-90-90_en.pdf
https://doi.org/10.1097/QAD.0000000000002227
https://doi.org/10.1097/QAD.0000000000002227
http://www.ncbi.nlm.nih.gov/pubmed/30950883
https://doi.org/10.1093/ofid/ofy272
http://www.ncbi.nlm.nih.gov/pubmed/30465014
https://doi.org/10.1371/journal.pmen.0000011

