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Background: HIV testing guided by indicator condition 
(IC) is recommended by the World Health Organization 
to facilitate earlier diagnosis. However, it is unclear to 
what extent these guidelines are followed in routine 
primary care (PC). Aim: To estimate the prevalence and 
distribution of ICs in PC in Catalonia, Spain, identify 
factors associated with, and prevalence of, an HIV 
test being administered, or not, within 4 months of 
IC diagnosis and assess trends over time. Methods: 
A population-based cross-sectional study was con-
ducted using data from the Information System for the 
Development of Research in Primary Care, covering 5.8 
million individuals in Catalonia. We identified IC epi-
sodes recorded from 1 January 2017 to 31 August 2021 
among patients aged 16–65 years. For each IC epi-
sode, we assessed whether an HIV test was performed 
within 4 months. Results: We identified 372,712 IC 
episodes; 84,694 (22.7%) led to an HIV test within 4 
months. Testing was higher for: men (26.3% vs 19.4% 
for women); migrants (27.7% vs 21.3% for Spanish citi-
zens); younger patients (29.2% for 16–30-year-olds 
vs 13.7% for those over 50 years). Testing rates were 
highest for episodes involving syphilis (68.4%), geni-
tal herpes (50.6%), chlamydia (48.2%) and gonorrhoea 
(43.1%). Factors associated with increased testing 
included male sex, higher socioeconomic deprivation 
area, presence of an acute sexually transmitted infec-
tion and multiple ICs. Conclusion: Substantial gaps 
remain in HIV testing based on ICs in PC in Catalonia. 
Targeted interventions are needed to improve adher-
ence to IC-guided testing, enabling early HIV diagnosis 
and treatment.

Introduction
In 2022, 460 new HIV diagnoses were reported in 
Catalonia, Spain, corresponding to a rate of 5.9 cases 
per 100,000 population [1]. This rate is similar to other 
western European countries but slightly higher than 
the European Union average of 5.1 cases per 100,000 
population [2]. Diagnostic delay (defined as CD4 < 350 
cells/μL at time of diagnosis) was observed in 49.6% of 
cases, and 24.1% had a late diagnosis of advanced dis-
ease (CD4 < 200 cells/μL) [1]. Delayed diagnosis is asso-
ciated with higher rates of morbidity and mortality, 
higher economic costs, a longer period of transmissi-
bility and therefore a greater contribution to incidence 
[3-6].

A key strategy to facilitate timely diagnosis, endorsed 
by the World Health Organization (WHO) and European 
Centre for Disease Prevention and Control (ECDC), is 
HIV indicator condition (IC)-guided testing. It has been 
established that HIV IC-guided testing is a cost-effec-
tive strategy of discovering HIV in conditions with an 
undiagnosed HIV prevalence of more than 0.1% [7-9].

The WHO recommends provider-initiated HIV testing in 
conditions that could indicate HIV infection to facili-
tate timely diagnosis [10]. The HIV Indicator Diseases 
across Europe Study (HIDES) identified key ICs for 
HIV [7-9]. Indicator conditions for HIV were defined as 
conditions that (i) qualify as AIDS-defining illnesses, 
or (ii) are linked to an undiagnosed HIV prevalence 
exceeding 0.1% (routine HIV testing in such conditions 
is considered cost-effective when the HIV prevalence 
is above 0.1% [11,12]), or (iii) are conditions where an 
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undetected HIV infection could result in serious nega-
tive outcomes for the patient.

Earlier research has confirmed the effectiveness of HIV 
testing guided by ICs in diverse healthcare settings 
[13-18]. Nevertheless, Bogers et al., in their systematic 
review and meta-analysis [19], emphasised the limited 
implementation of IC-based HIV testing in healthcare 
facilities across western countries (which they define 
as Australia, Canada, Japan, New Zealand, western 
Europe and the United States), noting considerable dis-
parities in testing rates depending on the specific IC. 
In addition, they observed that adherence to IC-driven 
HIV testing has not improved over time. In European 
countries, fewer than half of the national medical spe-
cialty guidelines for HIV ICs have adequate HIV testing 
recommendations, contributing to the high levels of 
undiagnosed HIV and late HIV presentations observed 
across Europe [20].

The WHO recognises primary care (PC) as essential in 
achieving the goal of ending AIDS by 2030, as outlined 
in its Sustainable Development Goals. These goals urge 
countries to eliminate AIDS as a public health threat 
and attain universal health coverage [21]. Primary care 
represents a crucial setting for early HIV detection 
since it is the front-line service to individuals at risk 
or experiencing symptoms. Between 2010 and 2012, a 
cross-sectional, population-based study conducted in 
Catalonia, a region in northern Spain, found significant 
missed opportunities for HIV diagnosis among patients 
aged 16 to 65 years diagnosed with an HIV IC in a PC 
setting [22]. Of 99,426 patients with an HIV IC diagno-
sis, only 18,450 (18.56%) received an HIV test within 4 

months, identifying 275 (1.49%) who tested posi-
tive. The Catalan healthcare system offers universal, 
free coverage to all Spanish citizens and documented 
migrants, with PC providing accessible services and 
resources for addressing common health concerns, 
including free HIV testing. Although general practition-
ers (GPs) usually manage patient care, referrals to sec-
ondary care, although not obligatory, are frequently 
made [23]. Spanish guidelines recommend obtaining 
verbal consent for HIV testing, along with providing 
pre-test and post-test counselling within healthcare 
services [24].

Medical intervention may be affected by implicit 
biases rooted in cultural stereotypes, perpetuating 
health inequities [25,26]. Implicit or unconscious bias 
involves associations or attitudes related to factors 
such as race/ethnicity, gender, socioeconomic status, 
age and weight, unconsciously shaping individuals’ 
perceptions [26]. Healthcare providers are likewise vul-
nerable to implicit bias, which can impact their clinical 
judgment and patient interactions, as well as influence 
decision-making processes and the quality of clinician-
patient interactions [27]. Gender bias, in particular, 
strongly shapes clinician-patient interaction [27].

This study aims to estimate the prevalence and the 
distribution of HIV ICs in patients attending PC in 
Catalonia; to evaluate the proportion of patients diag-
nosed with an HIV IC that were subsequently tested for 
HIV; to identify factors associated with not being tested 
for HIV for persons with an IC diagnosis, to measure 
the prevalence of HIV infection among tested patients 

What did you want to address in this study and why?
Despite World Health Organization and European Centre for Disease Prevention and Control recommendations, 
it is unclear how often HIV testing is offered after an indicator condition (IC) is diagnosed in routine primary 
care. We assessed the proportion of patients diagnosed with an IC and subsequently tested for HIV to 
identify factors associated with not being tested and gaps in HIV screening strategies.

What have we learnt from this study?
We found that only 22.7% of patients diagnosed with an HIV IC were tested for HIV within 4 months, with 
significant disparities based on sex, age, socioeconomic status and geographical location. The study also 
highlighted that certain ICs, such as sexually transmitted infections, were more likely to prompt HIV testing.

What are the implications of your findings for public health?
To improve early HIV detection, targeted interventions are needed to increase adherence to IC-guided testing 
protocols, particularly in under-tested populations such as women, patients aged 50 years or older and 
those living in rural areas. Training healthcare providers to recognise a broader range of ICs and addressing 
implicit biases can enhance HIV testing rates and reduce the incidence of undiagnosed HIV.
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with an IC diagnosis and to analyse the evolution of 
HIV testing based on ICs over time.
 

Methods

Study design and population
We conducted a retrospective cross-sectional popula-
tion-based study using secondary data, encompassing 
all patients aged 16 to 65 years who were treated in PC 
centres operated by the Catalan Health Institute (ICS) 
and who had been diagnosed with an HIV IC. The ICS 
is the public health service in Catalonia responsible 
for overseeing 285 PC centres, which accounts for 95% 
of all PC centres in Catalonia. All data were obtained 
from the Information System for the Development of 
Research in Primary Health Care (SIDIAP), which has 
been validated as highly representative of the popu-
lation of Catalonia in terms of geographical location, 
age and sex distribution [28,29]. It contains pseudo-
anonymised longitudinal patient information including 
sociodemographic information, morbidity using the 
International Classification of Diseases, 10th Revision 
(ICD-10), lifestyle and clinical variables, laboratory 
tests and treatments. Socioeconomic deprivation was 
assessed using the MEDEA socioeconomic deprivation 
index, developed in Spain to measure area-level depri-
vation based on census indicators such as unemploy-
ment, education, calculated using five census-based 
socioeconomic indicators (percentages, by census 
tract): (i) unemployment rate, (ii) proportion of manual 
workers, (iii) proportion of temporary workers, (iv) illit-
erate adults (or individuals with less than the required 
basic education), and (v) school drop-out rates among 
individuals under 16 years of age. The index classifies 
patients living in urban areas into five socioeconomic 
deprivation quintiles (Q1 (least deprived) to Q5 (most 
deprived)) based on place of residence, income, edu-
cation and employment rate. We also included patients 
living in rural areas, which were defined, according to 
MEDEA project criteria, as municipalities with fewer 
than 10,000 inhabitants or a population density below 
150 inhabitants per square metre. Additional details on 
the construction of the MEDEA index have been pub-
lished elsewhere [30].

Study period
The study period was 1 January 2017 to 31 August 2021.

HIV indicator conditions
For the purpose of this study, an HIV IC episode was 
used as a study unit instead of a patient. The IC con-
ditions studied here were based on ‘HIV Indicator 
Conditions: Guidance for Implementing HIV Testing in 
Adults in Health Care Settings’ [24], including: any AIDS-
defining illness, Hepatitis B or C, sexually transmitted 
infections (STI), mononucleosis, lymphoma other than 
non-Hodgkin’s lymphoma, herpes zoster infection, seb-
orrheic dermatitis, unexplained leukocytopenia, unex-
plained thrombocytopenia and candidiasis other than 
pulmonary or vaginal candida [31]. Identifying patients 

with a mononucleosis-like illness was not feasible due 
to the absence of specific coding in SIDIAP. However, 
we included patients who were diagnosed with mono-
nucleosis or those who had a positive anti-Epstein-Barr 
virus IgM test or a Paul Bunnell/monospot test. All HIV 
ICs diagnosed between 1 January 2017 and 31 August 
2021, inclusive, were considered.

Inclusion and exclusion criteria
Patients were included in the study if aged between 
16 and 65 years on the date of HIV IC diagnosis, and 
not pregnant or had a previous HIV diagnosis. Pregnant 
women were excluded to avoid including HIV tests from 
routine gestational screening, which is unrelated to 
IC-guided HIV testing and follows distinct guidelines. 
This exclusion prevents potential confounding, ensur-
ing the study focuses solely on IC-guided practices.

HIV testing definition
We defined HIV testing (yes/no) as having any HIV test 
within the 4 months after the date of IC diagnosis, with 
no new IC diagnosed between the defining IC and the 
HIV test. A 4-month interval was chosen to allow suf-
ficient time for healthcare providers to schedule the 
test, perform the analysis and record the results. An 
HIV test result indicating the presence of HIV was con-
sidered a positive result. The longitudinal structure 
of the SIDIAP database enabled tracking the progres-
sion of patients from their initial presentation with an 
IC to subsequent HIV testing (or the absence thereof). 
By linking HIV IC diagnoses with subsequent HIV test-
ing records, we ensured that the analysis captured the 
testing outcomes directly related to the IC diagnosis.

Variables
Characteristics of patients at date of HIV IC diagno-
sis were collected, including sex (men, women), age 
group (16–30, 31–40, 41–50, 51–66 years), MEDEA 
socioeconomic deprivation index (five urban area 
quintiles and rural area), migratory status (Spanish 
citizen or migrant with nationality other than Spanish), 
sanitary health region of the assigned PC centre 
(Lleida, Tarragona, Barcelona, Girona, Metropolitana 
Sud, Metropolitana Nord, Alt Pirineu-Aran, Catalunya 
Central and Terres de l’Ebre) and IC diagnosis code. For 
multivariate analysis, ICs were classified as STIs, AIDS-
defining illnesses and other.

Statistical analysis
Characteristics of the patients at date of IC diagnosis 
were described annually using absolute and relative 
frequencies. The number of diagnosed ICs with an 
associated HIV test was reported using both the abso-
lute count and the percentage within each subgroup of 
patient characteristics (i.e. age, sex, socioeconomic 
deprivation index, migratory status and region of 
the assigned PC centre). Frequencies were compared 
between these subgroups using Pearson’s chi-square 
test. Absolute and relative frequency of positive HIV 
test results for each subgroup were also described; 
frequencies were compared between these subgroups 
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using Pearson’s chi-square test. A multivariate logis-
tic model was used to estimate the factors associated 
with HIV testing, explained by year, sex, MEDEA index, 
migratory status, age > 50 years, IC code and health 
region. Class Q3 (the middle quintile) of the MEDEA 
index was selected as the reference category in the 
multivariate analysis, as it represents the central range 
of socioeconomic deprivation, allowing for balanced 
comparisons with the most deprived (Q4, Q5) and least 
deprived (Q1, Q2) groups. Linear trends were explored 
using multiple univariate regression models with HIV 
testing request as dependent variable explained exclu-
sively by the year as continuous variable, restricted to 
the patient subgroups. All analyses were performed 
using R software version 3.5.1 (R Foundation, Vienna, 
Austria) and a significance level of 5%.

To perform a sensitivity analysis, we replicated all the 
analyses, but excluded all HIV IC diagnoses that had 
an HIV test performed in the 4 months prior to the IC 
diagnosis date.

Results
Of the 5,330,179 patients registered in SIDIAP during 
the study period, 292,642 patients between 16 and 65 
years old experienced 372,712 episodes of a diagnosis 
of at least one HIV IC. Half of these diagnostic episodes 
involved men (48.3%), while 22.0% were in migrants, 
17.4% in patients living in more socioeconomically 
deprived areas (Q5), 28.3% in patients residing in the 
Barcelona health region and 29.0% in patients over 
50 years old (Supplementary Table S1). The ICs diag-
nosed most often were herpes zoster (17.0%), sebor-
rheic dermatitis (14.6%) and HPV infection (12.4%). 
Most diagnostic episodes (97.7%) involved only one 
IC. Pneumonia showed the most notable change dur-
ing the study period, increasing from 3.7% in 2017 to 
16.4% in 2020 and 11.8% in 2021. Sexually transmitted 
infections also demonstrated a notable increase, with 
the prevalence of chlamydia, gonorrhoea and syphi-
lis rising from 4.6%, 2.9% and 5.1%, respectively, in 
2017 to 8.8%, 5.0% and 8.0%, respectively, in 2021 
(Supplementary Table S2). Frequencies of each HIV 
IC by sex, age, migratory status, socioeconomic sta-
tus and sanitary region are shown in  Supplementary 
Tables S3–S7, respectively.

Of 372,712 diagnostic episodes of an HIV IC, 84,694 
(22.7%) had an HIV test within 4 months. The propor-
tion of patients with an IC who were tested for HIV 
was higher among men (26.3% compared with 19.4% 
for women), migrants (27.7% compared with 21.3% for 
Spanish nationals) and younger patients (29.2% among 
those aged 16–30 years compared with 13.7% for those 
over 50) (Table 1). Barcelona was the health region with 
the highest proportion of HIV testing following a diag-
nosis of an IC in Catalonia (28.6%). Patients residing in 
rural areas were less likely to be tested, with a propor-
tion of 16.4%. For the diagnosed HIV ICs, the patients 
most frequently tested for HIV were those with syphilis 
(68.4%), genital herpes (50.6%), chlamydia (48.2%) 

and gonorrhoea (43.1%) (Table 2). The proportion of 
HIV testing in patients with an IC increased during the 
study period, from 20.1% in 2017 to 26.5% in 2021 
(p  <  0.001). Specifically, the proportion of patients 
tested for HIV after a diagnosis of an STI also rose dur-
ing the study period: for chlamydia, gonorrhoea, syphi-
lis and genital herpes, the rates were 45.7%, 38.3%, 
64.2% and 47.1%, respectively, in 2017, increasing to 
51.2%, 49.0%, 72.5% and 53.7%, respectively, in 2021 
(Table 2). Other notable HIV ICs such as dermatitis and 
mononucleosis also saw increases from 2017 to 2021, 
with rates rising from 2.3% to 3.0% for dermatitis and 
from 32.4% to 41.1% for mononucleosis. Herpes zoster 
saw slight increases in 2018 (3.4%) and 2019 (3.1%) 
compared with 2017 (2.7%). The proportion of patients 
tested for HIV varied depending on the number of ICs 
diagnosed in the same episode, with 21.7% tested for 
those diagnosed with one IC, 67.1% for two ICs, 75.8% 
for three ICs and 53.8% for those with four to five ICs 
(Table 2).

A total of 781 (1.0%) episodes of diagnosis of at least 
one IC tested positive for HIV within the 4 months after 
the IC diagnosis (Table 3). Men were more likely to test 
positive than women (1.6% vs 0.2%, p  <  0.001) and 
migrants were more likely to test positive than Spanish 
citizens (1.7% vs 0.7%, p < 0.001). Patients residing in 
the least deprived areas (Q1) had the highest propor-
tion of positive HIV results (1.3%, p  <  0.001), as did 
patients aged 31 to 40 years (1.3%, p  < 0.001). Among 
the ICs diagnosed, those with the highest proportion 
of HIV diagnoses were: Kaposi’s sarcoma (18.2%); lym-
phogranuloma venereum (12.5%); syphilis (3.2%); can-
didiasis other than pulmonary or vaginal (3.1%); and 
cervical cancer (2.1%), although the absolute numbers 
were small (Table 4). The highest proportion of positive 
HIV diagnoses (3.7%, p  <  0.001) were seen for three 
new HIV IC diagnoses in the same episode (Table 4).

Factors associated with being tested for HIV after an 
episode of an IC diagnosis in PC are shown in Table 5. 
Men were more likely to be tested than women (odds 
ratio (OR) 1.59, 95% CI: 1.56 to 1.61), as were patients 
living in the most deprived areas (OR: 1.05, 95% CI: 
1.02 to 1.08) and those in the least deprived areas 
(OR: 1.02, 95% CI: 0.98 to 1.05). In contrast, migrants 
(OR: 0.94, 95% CI: 0.92 to 0.95) and patients residing 
in rural areas (OR: 0.86, 95% CI: 0.88 to 0.97) were 
less likely to be tested for HIV compared with Spanish 
citizens and those living in urban areas, respectively. 
Similarly, patients aged over 50 years (OR: 0.68, 95% 
CI: 0.67 to 0.70) were less likely to be tested than 
younger individuals. Episodes presenting with an STI 
(OR: 10.16, 95% CI: 9.23 to 11.18) or an IC other than 
an AIDS-defining illness or an STI (OR: 2.09, 95% CI: 
1.90 to 2.29) led to higher odds of being tested for 
HIV. There was some variability across Catalonia, with 
patients residing outside of Barcelona health region 
having lower odds of being tested for HIV after a diag-
nosis of an IC. Specifically, the regions of Terres de 
l’Ebre (OR: 0.64, 95% CI: 0.59 to 0.68), Girona (OR: 
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0.64, 95% CI: 0.62 to 0.66) and Tarragona (OR: 0.66, 
95% CI: 0.63 to 0.69) had the lowest odds of HIV test-
ing. Overall, the likelihood of being tested for HIV in PC 
in Catalonia increased over the study period compared 
with 2017 (Table 5). 

Discussion
The results of this study highlight critical gaps and 
disparities in HIV testing based on IC diagnosis in 
PC centres in Catalonia. Despite evidence supporting 
the effectiveness of IC-guided HIV testing [7-9], this 
strategy is still poorly applied by GPs as only 22.7% 
of patients diagnosed with an IC were tested for HIV 
within 4 months. This low testing rate aligns with previ-
ous reports of missed opportunities for earlier diagno-
sis through IC-guided testing [22,32], and is consistent 
with findings from other western countries [19]. These 
results underscore the urgent need for enhanced 
efforts to improve adherence to IC-guided testing pro-
tocols in PC.

Prompt HIV diagnosis and timely linkage to care are 
crucial strategies for enhancing the outcomes for HIV-
positive individuals and reducing the overall incidence 
of HIV in the general population. In many contexts, PC 
serves as a frontline service for patients presenting 
with symptoms of acute infection or those at risk of 
HIV. General practitioners encounter various obstacles 
to performing HIV tests. Key challenges identified by 
healthcare providers include time constraints, limited 
staff, assumptions of low HIV prevalence, competing 
health priorities (such as chronic conditions), stigma 
associated with HIV, insufficient sexual health educa-
tion [33] and outdated HIV testing guidelines. Indicator 
condition-guided testing can bypass barriers faced 
by both patients and healthcare providers, such as 
obtaining a patient’s sexual history or performing HIV 
risk assessments [7,9]. However, previous studies have 
identified several reasons for the low effectiveness of 
HIV testing based on IC, including the lack of adequate 
testing protocols [34] and inadequate adherence to 
local testing protocols when they are available [35]. In 
this context, updating guidelines, combined with direct 
education on HIV prevalence among patients with ICs 
and condition-guided screening could enhance clini-
cians’ awareness and improve testing practices.

Several factors were identified as influencing the likeli-
hood of HIV testing following an IC diagnosis. Notably, 
the type of IC substantially influenced testing rates. 
Patients diagnosed with an STI were 10-times more 
likely to be tested for HIV (OR: 10.16, 95% CI: 9.23 to 
11.18), reflecting a recognition of the common co-occur-
rence of these conditions. However, the lower testing 
rates observed in patients diagnosed with other ICs, 
such as seborrheic dermatitis or herpes zoster, which 
are very common in PC, suggest that healthcare pro-
viders may not consistently recognise the association 
of these conditions with potential HIV infection. This 
indicates a need for further education and training for 
healthcare providers to improve recognition of the full 

spectrum of HIV ICs and to promote consistent testing 
practices.

Men, Spanish citizens, patients 30 years or younger 
and those living in the most urban socioeconomically 
deprived areas (Q5) were more likely to be tested. 
Patients may be impacted by implicit biases rooted 
in cultural stereotypes, which can reinforce existing 
health disparities [26,27]. The higher testing rates 
among younger men may reflect a perceived higher 
risk of HIV infection within these groups. Gender is 
among the traits most frequently influenced by implicit 
bias, notably influencing clinician-patient interactions 
[27]. While the higher positivity rate observed in men 
suggests that testing efforts are effectively targeting 
a key population, particularly heterosexual men, who 
often experience longer delays between HIV infection 
and diagnosis compared with gay, bisexual and other 
men who have sex with men (GBMSM) [1], this needs to 
be contextualised within the broader landscape of HIV 
testing. Current national and international guidelines 
recommend routinely offering HIV testing to women 
diagnosed with an IC [24,31], yet lower HIV screen-
ing rates are observed in women compared with men, 
both in the present study and previous studies in PC 
in Catalonia [22,32]. Women generally engage with 
healthcare services more often than men because of 
reproductive health requirements, childbirth, preg-
nancy termination services and screenings for cervi-
cal and breast cancer. However, these interactions 
are often missed opportunities for diagnosing HIV in 
women [36]. Notably, women in Catalonia experience 
the highest incidence of diagnostic delays, with 62.5% 
of cases being diagnosed late [1]. To avoid conflating 
gestational HIV screening with IC-guided HIV testing, 
pregnant women were excluded from this analysis as 
the two follow distinct clinical pathways. While this 
exclusion reduces potential confounding, it is impor-
tant to note that women benefit from additional HIV 
testing opportunities through gestational screening. 
However, evidence shows they also face more missed 
opportunities for HIV testing outside of pregnancy and 
remain in the population group with the highest pro-
portion of late HIV diagnoses in Catalonia. These find-
ings underscore the need to improve IC-guided HIV 
testing strategies for women, while maintaining tar-
geted testing efforts for men, to ensure equitable and 
timely diagnoses across all populations.

The lower testing rates observed in older patients and 
those residing in rural areas also indicate significant 
disparities. Older patients may not be perceived to be 
at high risk, despite evidence suggesting that they can 
have similar or even higher risk of late HIV diagnosis 
compared with younger individuals [1]. For older adults, 
implicit beliefs among practitioners regarding the epi-
demiological risk of HIV in middle-aged and older indi-
viduals, along with ageism, have been recognised as 
reasons why general practitioners may neglect the HIV 
risk in this age group [37]. The lower testing rates in 
rural areas may be attributed to lower awareness of 
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Table 3
Positive results of HIV tests in the 4 months after a diagnosis of an indicator condition, by year and demographic 
characteristics, Catalonia, Spain, 2017–2021

Characteristics
Global Global 

p 
value

2017 2017 p 
value

2018 2018 p 
value

2019 2019 p 
value

2020 2020 
p 

value

2021 2021 p 
valuen % n % n % n % n % n %

Overall positive 
results 781 1.0 0.400 115 1.0 NA 131 0.8 NA 200 1.0 NA 151 1.0 NA 184 1.0 NA

Sex
Women 78 0.2

< 0.001
15 0.3

< 0.001
15 0.2

< 0.001
21 0.2

< 0.001
11 0.2

< 0.001
16 0.2

< 0.001
Men 703 1.6 100 1.5 116 1.4 179 1.7 140 1.6 168 1.6
MEDEA
Rural 46 0.7

< 0.001

8 1.0

0.435

9 0.7

0.056

9 0.6

< 0.001

6 0.5

0.017

14 0.9

0.042

Q1 (least 
deprived) 152 1.3 16 1.0 28 1.3 44 1.6 31 1.3 33 1.1

Q2 87 0.8 15 0.9 10 0.5 14 0.5 18 0.8 30 1.1
Q3 111 0.9 22 1.2 18 0.8 23 0.8 17 0.8 31 1.2
Q4 111 0.8 11 0.6 16 0.6 36 1.2 25 1.0 23 0.7
Q5 (most 
deprived) 129 0.9 21 1.0 26 0.9 34 0.9 25 0.9 23 0.7

No information 145 1.4 22 1.3 24 1.1 40 1.7 29 1.6 30 1.5
Migrant
No 419 0.7

< 0.001
80 0.9

0.130
64 0.6

< 0.001
107 0.8

< 0.001
75 0.7

< 0.001
93 0.7

< 0.001
Yes 362 1.7 35 1.2 67 1.6 93 1.7 76 1.9 91 1.7
Sanitary region
Lleida 35 1.2

< 0.001

6 1.1

0.110

2 0.4

0.072

7 1.1

0.030

4 0.8

0.068

16 2.8

< 0.001

Tarragona 37 1.3 7 1.5 6 1.0 6 0.9 9 1.5 9 1.6
Barcelona 358 1.2 58 1.2 65 1.1 87 1.3 67 1.2 81 1.2
Girona 34 0.6 3 0.3 9 0.8 8 0.6 5 0.6 9 0.8
Metropolitana 
Sud 197 1.1 26 0.8 23 0.7 55 1.3 41 1.1 52 1.2

Metropolitana 
Nord 92 0.6 9 0.7 20 0.6 32 0.7 21 0.7 10 0.3

Catalunya 
Central 18 0.5 2 0.6 3 0.5 4 0.6 3 0.4 6 0.7

Alt Pirineu 
- Aran 2 1.8 0 0.0 1 3.4 0 0.0 0 0.0 1 4.5

Terres de l‘Ebre 8 0.8 4 1.7 2 0.8 1 0.4 1 0.5 0 0.0
Age (years)
16–30 257 0.9

< 0.001

41 1.0

0.181

53 0.9

0.053

53 0.7

< 0.001

52 1.0

< 0.001

58 0.9

0.437
31–40 261 1.3 37 1.2 42 1.0 75 1.6 56 1.5 51 1.1
41–50 181 1.1 25 1.0 26 0.8 56 1.5 31 1.0 43 1.1
51–66 82 0.6 12 0.6 10 0.4 16 0.5 12 0.4 32 0.9

MEDEA: an acronym derived from Spanish: Mortalidad en áreas pequeñas Españolas y Desigualdades Socioeconómicas y Ambientales 
(Mortality in small Spanish areas and Socioeconomic and Environmental Inequalities); NA: not applicable; Q: quintile.

Absolute and relative frequencies (in relation to the tested cases described in Table 1) of positive results of HIV tests in the 4 months after 
a diagnosis of an indicator condition, and p values contrasting homogeneity in positivity by subgroups of the variable (globally and each 
year). No trend evaluated due to low frequencies.
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HIV testing guidelines among healthcare providers 
in these regions. Healthcare providers may also hold 
negative implicit biases towards individuals from lower 
social classes [25], including assumptions that these 
individuals are at higher risk of HIV exposure. This 
may account for the increased likelihood of HIV test-
ing among patients residing in the most deprived areas 
(Q5) in our study while no significant difference was 
found between the least deprived areas (Q1) and the 
reference area (Q3).

Although migrants had a lower probability of HIV 
testing compared with Spanish citizens (OR: 0.94, 
p  <  0.0001), this difference was no longer significant 
after adjusting for the type of diagnosed ICs in the mul-
tivariate model. Migrants accounted for 60% of the STI 
diagnoses included in the study, which were the ICs for 
which HIV testing was most frequently performed. In 
contrast, migrants contributed only 32% of ICs other 

than STI and AIDS-defining illnesses, such as sebor-
rheic dermatitis, herpes zoster, mononucleosis-like 
illness, for which HIV testing was less frequently per-
formed. Spanish citizens, by comparison, contributed 
51% of these non-STI, non-AIDS-defining ICs. Overall, 
the probability of HIV testing was lower following a 
diagnosis of these ICs.

However, it is important to acknowledge that the data-
set used in this study does not include direct meas-
ures or indicators of implicit bias among healthcare 
providers, nor does it capture the decision-making 
processes underlying the observed testing patterns. 
As such, while the hypothesis of implicit bias is sup-
ported by existing literature and aligns with the dis-
parities observed in our study, it remains a speculative 
explanation rather than a definitive conclusion. This 
hypothesis provides a framework to contextualise our 
findings, emphasising the need for future research 

Table 4
Positive results of HIV tests in the 4 months after a diagnosis of an indicator condition, by year and indicator condition, 
Catalonia, Spain, 2017–2021

Indicator 
conditions

Global Global p 
value

2017 2017 p 
value

2018 2018 p 
value

2019 2019 p 
value

2020 2020 p 
value

2021 2021 p 
valuen % n % n % n % n % n %

Other defining 2 2.0 0.576 1 7.1 0.327 0 0.0 1.000 1 2.9 0.825 0 0.0 1.000 0 0.0 1.000

Other STIs 11 0.4 0.005 3 1.0 1.000 0 0.0 0.077 0 0.0 0.010 4 0.7 0.621 4 0.7 0.607

Anal cancer 0 0.0 1.000 0 0.0 1.000 0 0.0 1.000 0 NaN NA 0 0.0 1.000 0 0.0 1.000

Cervical cancer 1 2.1 0.963 0 0.0 1.000 0 0.0 1.000 1 9.1 0.255 0 0.0 1.000 0 0.0 1.000

Candidiasis 3 3.1 0.104 0 0.0 1.000 1 4.3 0.485 2 8.3 0.012 0 0.0 1.000 0 0.0 1.000

Chlamydia 45 0.4 < 0.001 6 0.5 0.149 7 0.3 0.007 7 0.2 < 0.001 12 0.6 0.069 13 0.4 < 0.001

Dermatitis 10 0.7 0.275 3 1.2 0.933 3 0.9 1.000 1 0.2 0.109 1 0.5 0.674 2 0.9 1.000

Gonorrhoea 62 1.0 0.725 7 1.0 1.000 14 1.3 0.117 12 0.8 0.503 13 1.1 0.685 16 0.9 0.899

Granuloma 
inguinale 0 0.0 1.000 0 0.0 1.000 NA NA NA NA NA NA NA NA NA NA NA NA

Hepatitis B 36 0.8 0.215 2 0.2 0.032 8 0.8 1.000 5 0.5 0.066 10 1.4 0.306 11 1.2 0.720

Hepatitis C 116 1.8 < 0.001 17 1.4 0.136 18 1.3 0.051 33 2.2 < 0.001 23 2.2 < 0.001 25 2.0 < 0.001

Genital herpes 28 0.2 < 0.001 5 0.3 0.003 4 0.2 < 0.001 9 0.3 < 0.001 6 0.2 < 0.001 4 0.1 < 0.001

Herpes zoster 21 1.2 0.355 3 1.0 1.000 3 0.7 0.896 6 1.4 0.683 3 1.0 1.000 6 2.6 0.035

HPV infection 29 0.3 < 0.001 7 0.4 0.003 7 0.3 < 0.001 6 0.2 < 0.001 4 0.2 < 0.001 5 0.3 0.003

Lymphogranuloma 
venerum 2 12.5 < 0.001 0 0.0 1.000 1 12.5 0.094 1 25.0 0.025 0 0.0 1.000 0 NaN NA

Non-Hodgkin‘s 
lymphoma 0 0.0 0.355 0 0.0 1.000 0 0.0 1.000 0 0.0 1.000 0 0.0 1.000 0 0.0 1.000

Mononucleosis 41 0.4 < 0.001 8 0.5 0.074 10 0.6 0.255 6 0.3 < 0.001 9 0.4 0.002 8 0.3 < 0.001

Pneumonia 3 0.3 0.039 0 0.0 0.955 0 0.0 0.845 1 1.0 1.000 1 0.2 0.147 1 0.3 0.323

Syphilis 445 3.2 < 0.001 64 3.3 < 0.001 66 2.9 < 0.001 122 4.4 < 0.001 85 3.0 < 0.001 108 2.7 < 0.001

Trichomoniasis 2 0.1 < 0.001 0 0.0 0.237 0 0.0 0.123 0 0.0 0.032 0 0.0 0.176 2 0.6 0.613

Thrombocytopenia 13 2.1 0.007 2 2.0 0.591 3 2.0 0.267 5 3.1 0.029 2 2.4 0.463 1 0.9 1.000

Tuberculosis 2 0.7 0.924 1 1.6 1.000 0 0.0 1.000 1 1.4 1.000 0 0.0 1.000 0 0.0 1.000

Cancroid 0 0.0 1.000 0 0.0 1.000 0 0.0 1.000 0 0.0 1.000 0 0.0 1.000 0 0.0 1.000

Kaposi‘s sarcoma 2 18.2 < 0.001 0 0.0 1.000 0 0.0 1.000 1 33.3 0.008 0 0.0 1.000 1 100.0 < 0.001

1 699 0.9

< 0.001

101 0.9

0.005

118 0.8

0.055

181 1.0

0.331

134 0.9

< 0.001

165 1.0

0.032
2 71 1.3 14 2.4 12 1.5 18 1.5 12 1.0 15 0.9

3 11 3.7 0 0.0 1 2.1 1 2.0 5 6.8 4 3.9

4–5 0 0.0 0 0.0 0 NaN 0 0.0 0 0.0 0 0.0

IC: indicator condition; NaN: not a number; NA: not applicable; STI: sexually transmitted infection.
Absolute and relative frequencies (in relation to the tested cases described in Table 2) of positive results of HIV tests in the 4 months after 

each type of indicator condition, and p values contrasting homogeneity in positivity after the diagnose of that specific indicator condition in 
relation to the other indicator conditions (globally and each year). No trend evaluated due to low frequencies.
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Table 5
Factors associated with HIV testing in the 4 months after a diagnosis of an indicator condition; multivariate logistic 
regression model, Catalonia, Spain, 2017–2021

Variable Category OR 95% CI p value
(Intercept) 0.06 0.05–0.06 < 0.001
Year 2017 Reference 

2018 1.10 1.07–1.13 < 0.001
2019 1.14 1.11–1.17 < 0.001
2020 1.09 1.06–1.12 < 0.001
2021 1.29 1.25–1.32 < 0.001

Sex Women Reference
Men 1.59 1.56–1.61 < 0.001

Socioeconomic environment Rural 0.86 0.83–0.89 < 0.001
Least deprived quintile 1.02 0.98–1.05 0.329

Q2 0.95 0.92–0.98 0.002
Q3 Reference
Q4 1.03 1.00–1.07 0.031

Most deprived quintile 1.05 1.02–1.08 0.003
Unclassified 0.81 0.78–0.8 < 0.001

Migrant No Reference
Yes 0.94 0.92–0.95 < 0.001

Age (years) ≤ 50 Reference
> 50 0.68 0.67–0.70 < 0.001

Indicator condition No AIDS-defining illnesses Reference
AIDS-defining illnesses 0.94 0.85–1.05 0.259

No STI Reference
STI 10.16 9.23–11.18 < 0.001

No other Reference
Other 2.09 1.90–2.29 < 0.001

Multiple ICs No Reference
2 2.36 2.21–2.53 < 0.001
3 3.25 2.58–4.14 < 0.001

4–5 1.32 0.43–4.23 0.623
Sanitary region Lleida 0.72 0.69–0.76 < 0.001

Tarragona 0.66 0.63–0.69 < 0.001
Barcelona Reference

Girona 0.64 0.62–0.66 < 0.001
Metropolitana Sud 0.97 0.95–1.00 0.023
Metropolitana Nord 0.72 0.70–0.74 < 0.001
Catalunya Central 0.80 0.77–0.83 < 0.001
Alt Pirineu - Aran 0.67 0.57–0.78 < 0.001
Terres de l‘Ebre 0.64 0.59–0.68 < 0.001

CI: confidence interval; IC: indicator condition; OR: odds ratio; Q: quintile; STI: sexually transmitted disease.
Odds ratios with 95% confidence intervals derived from the multivariate regression model including only the presented variables. P value 

contrasting the significance of the related marginal effect.
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to directly assess the role of implicit biases through 
qualitative studies, experimental designs or datasets 
that incorporate provider-level and decision-making 
variables.

The study also revealed geographic disparities in HIV 
testing rates across Catalonia, with the Barcelona 
health region exhibiting the highest testing rate. This 
suggests that local healthcare policies, resource avail-
ability and possibly regional awareness campaigns 
might play an important role in influencing testing 
rates (28.6% in Barcelona compared with 13.9% in Alt 
Pirineu-Aran, a rural area in the Pyrenees Mountains, 
for example). Regions with lower testing rates may ben-
efit from targeted interventions to improve HIV testing 
awareness and practices.

The increase in HIV testing rates throughout the study 
period represents a favourable trend, indicating grow-
ing adherence to IC-guided testing protocols. HIV test-
ing rates rose from 20.1% in 2017 to 26.5% in 2021 
(p  <  0.001), although there was a decrease in 2020 
probably as a consequence of the COVID-19 pandemic. 
The extensive reorganisation of healthcare systems 
during the pandemic negatively impacted all screening 
campaigns and non-severe acute respiratory syndrome 
coronavirus 2-related activities [38]. Nevertheless, 
despite the rise in HIV testing based on IC, the over-
all low testing rate and observed disparities indicate 
meaningful room for improvement. To enhance HIV 
testing rates, strategies should include targeted educa-
tion and training for healthcare providers, especially in 
rural areas and among older populations and women, 
as well as public health campaigns to increase aware-
ness of the importance of HIV screening.

Our findings show that the HIV prevalence in patients 
presenting to PC in Catalonia with at least one of the 
majority of ICs included in the present study exceeds 
the 0.1% threshold considered to be cost effective 
[11,12]. This overall observation does not include cer-
tain ICs that are rarely encountered in PC. The highest 
HIV prevalence was found among patients diagnosed 
with Kaposi’s sarcoma (18.2%), lymphogranuloma 
venereum (12.5%), syphilis (3.2%) and candidiasis 
other than pulmonary or vaginal (3.1%). Regarding 
the 781 HIV-positive patients identified in our analy-
sis (0.40%), their demographic characteristics match 
those of the newly diagnosed patients according to 
Spanish and European data, with young men under 
the age of 40 years being the most affected group and 
46.3% originating from countries other than Spain [1,2].

The study’s strengths include its large, representative 
sample size and the use of comprehensive, routinely 
collected healthcare data. However, there are some 
limitations. Only primary care teams within the ICS in 
Catalonia were included, so the findings may not be 
applicable to all PC settings across Catalonia, even 
though ICS covers 95% of the total PC centres in the 
region. The number of missed HIV testing opportunities 

in PC may be overestimated because of insufficient 
data on test refusal rates or IC diagnoses documented 
by GPs but actually determined by other specialists. 
However, the study demonstrated that for ICs usually 
handled in PC settings (such as herpes zoster, sebor-
rheic dermatitis and infectious mononucleosis), the 
proportion of patients who underwent HIV testing 
within 4 months was quite low. Furthermore, our data 
collection did not include HIV tests conducted outside 
the ICS healthcare system. The lack of a specific ICD 
code for mononucleosis-like illness meant that we 
could not identify patients with this particularly rele-
vant IC. As previously mentioned, while disparities in 
HIV testing following IC diagnoses are evident, the role 
of implicit bias is inferred from existing literature rather 
than being directly supported by our data. In addition, 
limited socioeconomic variables and the absence of 
provider-specific information on training, attitudes, 
or decision-making processes constrain our ability to 
identify underlying causes.

Conclusion
Our study reveals important gaps in HIV testing based 
on IC in PC in Catalonia, leading to numerous missed 
opportunities for early diagnosis and treatment. 
Enhancing education and training for healthcare provid-
ers, as well as addressing demographic and geographic 
disparities, are key steps to improving adherence to 
testing guidelines. It is essential to train profession-
als to recognise HIV ICs, understand when they should 
prompt an HIV test and apply this knowledge in clini-
cal practice by following established guidelines. This 
also involves providing tools to overcome implicit bias 
and prevent delayed HIV diagnoses. These strategies 
can notably increase early HIV diagnosis and treat-
ment, which are vital to achieving the United Nation’s 
95–95–95 goals of 95% of people living with HIV know 
their status, 95% of those diagnosed receive treatment 
and 95% of those treated achieve viral suppression, by 
2030, ultimately reducing HIV incidence.
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