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Abstract: Background: Recent improvements in the HIV care cascade have reduced HIV incidence
in high- and middle-income countries, yet late HIV diagnosis remains a critical issue. This study
examines the impact of a two-hour training session on HIV testing and diagnosis rates in primary
care centres in Madrid, Spain. Methods: In 2017, we conducted a non-mandatory, two-hour training
session on updated HIV and HCV guidelines for primary care providers in 20 centres within the
Ramon y Cajal Hospital area. We compared yearly HIV testing rates and late diagnosis rates in the
five years before and after the intervention. We used data from Ramon y Cajal Hospital Microbiology
Department’s electronic records and the CoRIS cohort, including demographic and clinical
information. Results: Of the 630 target primary care providers, 454 (72%) attended the sessions. HIV
testing rates increased from 1,780 to 2,155 tests per 100,000 inhabitants (p<0.0001) post-intervention,
with a stable rate of positive tests. Late diagnosis rates in our area decreased from 58.9% to 48.7%,
while rates in the rest of Madrid and Spain increased (AOR 1.22, p<0.001). The intervention area
showed a significant reduction in advanced HIV disease (AOR 0.66, p=0.095), contrasting with the
upward trend in other regions. Conclusion: A simple two-hour training session for primary care
providers effectively increased HIV testing rates and reduced late diagnoses in our health area
compared to national trends. Implementing similar strategies on a broader scale could help mitigate
the rising rates of late HIV diagnosis and improve overall community health outcomes.
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1. Introduction

In recent years, the transition through the HIV care cascade has greatly improved in high- and
middle-income countries. These improvements have significantly reduced the time an individual
remains infective in the community, which will help reduce HIV incidence in the upcoming years [1-
3]. Nevertheless, late diagnosis is rising and remains one of the main concerns in achieving effective
community viral suppression in high-income countries [1,4,5].

Late HIV diagnosis, which has recently been redefined to better exclude recent infections [6], is
rising all over Europe [1,4,5]. Despite significant efforts to improve HIV testing and reduce late
diagnosis, which increases the time that an infected individual is at risk of transmitting the infection,
testing remains suboptimal in many settings. Opt-out screening is part of the testing guidelines in
many regions with higher prevalence [7,8], while others rely on indicator condition-guided HIV
testing. However, most of the testing strategies rely on physicians to identify patients who could
potentially be at risk of acquiring HIV based on individual risk factors[9,10]. Some formative
strategies and electronic aids, including training sessions at the hospital and primary care level, have
been demonstrated to increase testing rates transiently [11-15]. However, data on the long-term effect
of these strategies is lacking.

Nevertheless, the assessment of individual HIV risk presents numerous challenges in real-world
clinical settings. Time constraints, complex consent processes, limited professional training, patient
reluctance, and competing healthcare priorities are significant barriers to optimal testing and risk
assessment [15-20].

To address reduced testing and late diagnosis, our group has been working on improving
primary care and hospital physicians’ HIV and HCV awareness[11,12,20,21]. In this sense, in the first
months of 2017, we performed a two-hour formative session on HIV and Hepatitis C Virus (HCV)
guidelines to encourage HIV and HCV screening in primary care centres that are adhered to our
health area (Ramoén y Cajal Hospital, Madrid)[12].

In this study, we aimed to describe the long-term evolution of HIV testing rates in our healthcare
area before and after the training sessions.

2. Materials and Methods

In 2017, we provided a non-mandatory two-hour training session accredited by the Council of
the Community of Madrid in each of the 20 primary care centres in the Ramon y Cajal Hospital area.
The session, conducted by infectious diseases specialists, targeted medical doctors and nurses and
included four modules: (1) epidemiology of HIV infection, (2) diagnostic strategies, (3) treatment of
HIV, and (4) other sexually transmitted infections. After the sessions, we had an hour to review the
material and complete questionnaires to estimate the knowledge of HIV testing, the barrier to HIV
testing, and the rates of previous offering of HIV tests. We used a self-administered questionnaire
developed within the OptTEST project (Project No. 20131102, European Union, Framework of the
Health Program 2008-2013)[22]. The main objective was to promote early diagnosis of HIV infection
in the primary care setting by disseminating current HIV testing guidelines; another aim is to
improve knowledge of current trends in the prevention, diagnosis, and management of HIV infection
among primary care providers[12].

Study Groups and Outcomes

We compared the yearly absolute number of HIV tests requested in these primary care facilities
and calculated the annual rate of HIV testing and the annual rate of HIV-positive tests per 100,000
patients who were assigned to the centres with the intervention.

We defined two periods according to the date the training sessions were carried out: the pre-
session period included five years leading up to the training session in 2017 (2012 to the beginning of
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the training sessions), and the post-session period consisted of five years after the training sessions
were completed up to the censoring date (mid-2017 to November 2022).

We then created two groups: the intervention group included all patients assigned to a primary
care doctor at the 20 primary care centres with intervention; the control group included all the
remaining patients who had been included in the cohort during the study period.

Data Collection

To obtain the number of ordered HIV tests and positive HIV tests, we used the electronic records
of the Microbiology Department of Ramén y Cajal Hospital, which processes all requested HIV tests
of the intervened primary care centres. We included al the tests that were ordered starting 01/01/2012
until 31/12/2022. Data was accessed on 13/06/2023. We excluded tests from patients with previously
positive HIV serology results. We obtained the annual number of patients assigned to each primary
care centre from each centre’s database. All the tests were processed as a yearly anonymised batch,
and researchers did not have access to the personal information of the patients other than date of
birth, sex, and in those who were positive, the first CD4 count and viral load.

To calculate the rates of late and advanced HIV diagnoses, we used data from CoRIS, a
prospective multicentre cohort of individuals with HIV infection. The cohort includes more than
19,000 antiretroviral treatment (ART)-naive patients starting in 01/01/2004 and a censoring date on
30/11/2022. Data was accessed on 01/09/2023. Patients were recruited across 47 centres in 14
autonomous regions in Spain. The recorded data includes anonymized clinical and epidemiological
information, and internal quality controls are performed annually, with 10% of the data being
externally audited every two years[23]. We extracted anonymized clinical and demographic
information, including sex, date of birth, nationality, educational level, date of the first positive test,
date of any previous negative HIV test, HIV acquisition route, hospital of inclusion, and relevant
immunological and virological markers, including first CD4+ T cells and first viral load (VL), CDC
classification at diagnosis, and date of first AIDS-defining illness.

We defined late diagnosis, according to the 2022 definition by Croxford et al., as a CD4 count
<350 cells per uL and/or the presence of an AIDS-defining illness at the time of diagnosis, without
evidence of recent seroconversion[6]. We defined advanced HIV disease as the presence of an AIDS-
defining illness upon HIV diagnosis or in the six months following the diagnosis.

Objectives

Our primary objective was to describe the evolution of HIV testing rates before and after the
training session, considering an extended follow-up period of five years. The secondary objectives
were to describe and compare the rates of late diagnosis and advanced HIV diagnosis in our cohort
and the CoRIS cohort in the five years before and after the intervention.

Statistical Analysis

We calculated the rates of requested and positive HIV tests per 100,000 patients and compared
paired quantitative variables with Wilcoxon’s signed-rank test. We performed a descriptive analysis
of the baseline characteristics of HIV-positive patients using frequency distributions and between-
group comparisons using the x2 test. We compared the rates of late HIV diagnosis and advanced
HIV disease in both groups before and after the training sessions. We used logistic regression to
obtain association measures (adjusted odds ratio [AOR]) and included age, sex, geographical origin,
mode of transmission, and level of education as covariates. We used Stata v.18 (StataCorp LP, College
Station, Texas, USA) to perform all statistical analyses and GraphPad Prism v.10 (GraphPad Software
Inc.) to generate the figures.

3. Results
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Of the 630 primary care providers working at the 20 target primary care centres, 454 (72%)
attended the sessions. Martinez-Sanz et al. [12] described the characteristics of the providers who
answered the questionnaire during the session, which is shown in Tables S1A and S1B.

3.1. Number of Tests and Positive HIV Test Results

The average annual rate of HIV screening was 1,780 tests per 100,000 inhabitants in the period
preceding the intervention and 2,155 tests per 100,000 inhabitants in the period after the intervention
(p<0.0001), despite a reduction in testing during 2020 (1,615 tests per 100,000 inhabitants) (Figure 1A).
The rate of positive tests was 7 per 100,000 inhabitants before and 7.3 per 100,000 inhabitants after the
intervention (p=0.676), showing an initial increase of up to 10 positive tests per 100,000 inhabitants
until 2020 and lower rates thereafter (Figure 1B). The overall number of tests, positive tests, and
number of assigned patients per year are shown in the Supplementary Material, Table S2.

A) Tests per 100.000 inhabitants B) Positive Tests per 100.000 inhabitants
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Figure 1. Evolution of the yearly rate of HIV tests and positive tests during the study period. (A) Yearly number
of HIV tests per 100,000 inhabitants in Ramén y Cajal Health Area. The formative intervention was carried out
during the year 2017. (B) Yearly number of positive tests per 100,000 inhabitants in Ramoén y Cajal Health Area.

The formative intervention was carried out during the year 2017.

3.2. Characteristics of Patients Newly Diagnosed with HIV

We included 10,184 patients newly diagnosed with HIV, 341 of whom belonged to centres with
intervention. Table 1 shows the distribution of the new HIV diagnoses in the cohort and their
demographic characteristics. These participants were predominantly male (88.4%), middle-aged,
born in Spain, and had sex with men (MSM). Both groups were comparable, except for a greater
percentage of Spanish patients in the pre-session period and a greater rate of MSM in the post-session
period in the intervention group.

Table 1. Baseline characteristics of HIV diagnosis per group, period, and rate of late diagnosis and advanced

HIV disease at diagnosis.
Intervention Rest of Spain
Pre-session Post-session Pre-session Post-session
HIV diagnoses, n 146 195 4838 5005
Sex, n (%)
Female 21 (14.4) 20 (10.3) 568 (11.7) 574 (11.5)
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Male 125 (85.6) 175 (89.7) 4270 (88.3) 4431 (88.5)

Age, median (IQR) 38 (29, 47) 36 (28, 43) 35 (28, 43) 35 (28, 43)

Mode of acquisition, n (%)

MSM 96 (65.8) 160 (82.1) 3383 (69.9) 3527 (70.5)
Heterosexual contact 43 (29.5) 34 (17.4) 1175 (24.3) 1155 (23.1)
PUID 7 (4.8) 0 (0.0) 90 (1.9) 64 (1.3)
Other/unknown 0 (0.0 1(0.5) 190 (3.9) 259 (5.2)

Region of Origin, n (%)

Spain 96 (65.8) 94 (48.2) 2702 (55.8) 2383 (47.6)
Latin America 41 (28.1) 89 (45.6) 1013 (20.9) 1749 (34.9)
Other 9 (6.1) 12 (6.2) 1123 (23.3) 873 (17.5

Ethnicity, n (%)

Black 3(2.1) 5 (2.6) 125 (2.6) 174 (3.5)
Other 143 (97.9) 190 (97.4) 4713 (97.4) 4831 (96.5)
Education level 92 (63) 161 (82.6) 2742 (56.7) 2818 (56.3)

college or greater, n

(%)
Late Diagnosis, n (%) 86 (58.9) 95 (48.7) 1930 (39.0) 2274 (45.4)
Advanced HIV 52 (35.6) 47 (24.1) 1004 (20.8) 1138 (22.7)

disease, n (%)

Abbreviations: HIV, human immunodeficiency virus; IQR, interquartile range; MSM, men who have sex

with men; PUID, people who use injected drugs.

3.3. Late Diagnosis and Advanced HIV Disease upon Diagnosis

Overall, there was a significant increase in the rate of late HIV diagnosis in the 2017-2022 period
compared to the 2012-2017 period (40.5% to 45.6%, p<0.0001). However, the rate of advanced HIV
disease remained stable (21.9% to 22.8%) (Table 1).

Among the new diagnoses made in the Ramoén y Cajal Hospital area, the rate of late diagnosis
decreased from 58.9% in the first period to 48.7% in the second period (AOR 0.70 [95%CI 0.45-1.09],
p=0.121). In the rest of Spain, late diagnosis significantly increased between the two periods (AOR,
1.22 [95%CI 1.13-1.33], p<0.001) (Table 1, Figure 2A). When comparing both differences, there was a
significant reduction in late diagnosis in patients from the centres with intervention compared to the
rest of Spain (p=0.017) (Figure 2A).
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B) Advanced HIV (AIDS) at diagnosis
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Figure 2. Late HIV and advanced HIV diagnosis before and after the intervention. (A) Percentage of patients
with late diagnosis before and after the intervention in CoRIS centres without intervention (RED) and centres
with intervention (BLUE). The p-values indicate the change in late diagnosis within each group before and after
the intervention and the difference in late diagnosis trends between both groups over the same period. (B)
Percentage of patients with advanced HIV at diagnosis before and after the intervention in CoRIS centres
without intervention (RED) and centres with intervention (BLUE). The p-values indicate the change in advanced
HIV at diagnosis within each group before and after the intervention, as well as the difference in advanced HIV

at diagnosis trends between both groups over the same period.

Regarding the rate of advanced HIV disease, the centres with intervention showed a borderline-
significant reduction in AOR 0.66 [95%CI 0.40-1.08], p=0.095) (Table 2, Figure 2), whereas the rest of
Spain showed a borderline significant increase (AOR 1.10, [95%CI, 0.99-1.22]; p=0.061) (Table 1,
Figure 2B). The comparison of both differences showed a significant decrease in advanced HIV
disease in the intervention group compared to that in the control group (p=0.044) (Figure 2B).

We performed sensitivity analyses comparing the intervention group with the rest of the
Community of Madrid instead of the rest of Spain, yielding similar results (Supplementary Material
Table S3).

4. Discussion

This study highlights the positive impact of a low-effort training session on HIV testing and
positivity rates in primary care centres across a health area in Madrid, Spain. Following the
intervention, we noted a significant reduction in late HIV diagnoses, a metric that initially was higher
in our area compared to the rest of Madrid and Spain. Interestingly, while the rest of Madrid and
Spain saw an increase in late diagnoses, our area showed improvement. Our findings also revealed
a national trend of increasing late HIV presentations, consistent with trends reported across Spain
[24] and Europe [4], whereas our local cohort showed a modest reduction.

Recent studies have identified late diagnosis as one of the main drivers of ongoing transmission
in middle- and high-income countries, despite substantial improvements in other stages of the care
continuum in recent years [1-3]. However, strategies to mitigate late diagnoses are still lacking, with
initiatives like universal opt-out screening only implemented in specific regions and settings [7,8].

In Spain and many other European countries, HIV diagnosis primarily relies on primary care
physicians identifying indicator conditions. These physicians often face significant challenges,
including being overwhelmed by the number of patients they see daily, dealing with HIV-related
stigma [25-28], staying updated with the latest HIV testing guidelines, and encountering various
barriers to testing [12]. Our group has previously demonstrated that formative sessions with hospital
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specialists can temporarily improve HIV testing and diagnosis rates [11]. Additionally, structured
HIV testing programs in emergency departments and primary care centres have been shown to
enhance physicians” awareness and implementation of HIV testing [12,21].

Our data reinforce the idea that a formative session can increase the number of people screened
for and diagnosed with HIV. This increased screening reduced the rate of late diagnosis in our area,
while rates in the rest of Spain and Madrid continued to rise. Although the increase in testing and
positivity rates might seem small, a 20% increase from a low-effort training session is significant and
directly addresses the main gap in the HIV care cascade [1,2]. HIV tests are very cheap compared to
the costs of late HIV diagnosis. Therefore, implementing such strategies more broadly might help
counteract the rising trends in late diagnosis [4,24] that public awareness strategies have not yet
improved.

The baseline rate of late diagnosis was higher in our population than in the rest of Madrid and
Spain. Despite the intervention, our most recent rate remained slightly higher, and the reasons for
this are unclear. However, some factors may explain this. First, our hospital serves as a reference for
many NGOs due to its easy access to healthcare, even for people with irregular status in our country.
Recently, Palich and collaborators [29] in France reported that most migrants diagnosed with HIV
acquire the infection after migration and higher rates of late diagnosis in this group are linked to
social and economic disadvantages. Second, our hospital proactively includes every HIV diagnosis
in CoRIS with patient consent, even those acutely ill and diagnosed as inpatients. We cannot confirm
if other hospitals in the cohort do the same. Still, the Spanish Ministry of Health’s annual report shows
similar rates of late diagnosis and AIDS stage at diagnosis [24] as we report in CoRIS, suggesting that
most other centres also include their critically ill patients.

Our study had some limitations. First, we might not be aware of small local strategies to improve
HIV screening implemented in different regions during the study period. However, this does not
change the interpretation of our results, as the trend in our area differs from others, regardless of
their strategies to address late diagnosis. Second, CoRIS does not include all patients diagnosed with
HIV in Spain, though the nationally reported rates of late diagnosis are similar to those in our cohort
[24]. Finally, COVID-19 interrupted the presumed effect of our intervention in 2020, significantly
disrupting healthcare systems and access to care for many patients [30-32]. Still, data from the
following years suggests that the screening rate returned to pre-COVID levels in 2022.

Despite these limitations, we present systematic data from all HIV tests performed in our area
and from a large, well-structured, prospective cohort with audited and updated data up to November
30, 2022. The results for the number of tests and late diagnoses are consistent with the presumed
effect of the sessions and similar published strategies.

5. Conclusion

In conclusion, a two-hour low-effort training session for primary care providers increases HIV
testing rates. It reduces late diagnoses compared to the trends in a nationwide Spanish cohort of HIV
ART-naive patients. Implementing similar strategies on a broader scale could help mitigate the rising
rates of late HIV diagnosis and improve overall community health outcomes.
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paper posted on Preprints.org, includes tables S1B (population characteristics by professional category), S1B
(characteristics of providers according to previous offer of an HIV test, Table S2 (Absolute number of HIV tests,
HIV positive tests, and assigned population per year, segregated by gender) and Table S3 (Number of HIV late
diagnoses and diagnoses in advanced stage in the hospitals of Madrid included in CoRIS, after excluding those
from Ramoén y Cajal Hospital).
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