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Abstract
Background: Despite significant national human immunodeficiency virus (HIV) screening activity, there are persistent delays in screening, and many missed diagnostic opportunities. To facilitate targeted screening, an electronic
medical record (EMR) alert reminder was applied in the Foch hospital. Screening rates after implementation were
reported.
Methods: A prospective cohort analysis was performed in Foch Hospital between 24 April 2018 and 4 October 2019
among hospitalized patients born in high HIV prevalence countries and/or having social vulnerability criteria (universal health coverage). From the admissions software, when specific low health coverage was provided and/or highprevalence country of birth was registered, an electronic alert (EMR alert) appeared on the ward where the patient
was hospitalized. The EMR alert database was examined for HIV screening and activity responses from each service of
the Hospital.
Results: Eight thousand one hundred eighty-one alerts were recovered during the period for 1448 patients. 27
services used the EMR alert. Most of the alerts were directly closed (74.4%), 14.5% of the alerts were closed due to
doctors declaring that they did not have time to respond. 297 (3.6%) of the 8181 alerts resulted in a prescription of
HIV serology corresponding for 20.5% of the patients.
Conclusion: EMR alert can help to increase the rate of HIV screening in hospital care practice. Through this EMR alert
system, HIV screening can be implemented as a common practice like any other medical alternative. Future research
should examine the factors influencing physicians’ attitudes to this alert system to improve the HIV screening rate.
Keywords: Electronic medical record, HIV, HIV screening, Preventative care, Decision support
Introduction
In 2018, in France, about 25,000 people living with
human immunodeficiency virus (HIV) were unaware of
their HIV status. Despite significant national screening
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activity, there are persistent delays in screening, and
many missed diagnostic opportunities. In 2018, an estimated 6800 people discovered their HIV-positive status.
This number has been stable since 2007 [1]. The most
common reason for testing is the presence of clinical
symptoms.
Screening activity (number of serologies) is important in France, however, the number of late discoveries remains elevated [1]. Further research is therefore
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needed to improve targeting techniques for people
living with HIV who are unaware of their HIV status.
There are several barriers to HIV screening, such as
thinking not to be at risk of acquiring HIV and not discussing risk-taking issues with the physician. For health
professionals, the difficulty of speaking about HIV,
avoidance of the subject of HIV, but also lack of training both to propose and do the test [2]. Similar studies
in Europe and The United States have confirmed this
finding [3–5].
Significant challenges remain in implementing published guidelines [6]. In France, it is recommended that
at least one HIV test be offered to the general population, when using care and more frequently for at-risk
populations.
There is no organized HIV screening strategy during
hospitalization. HIV screening during hospitalization is
rarely carried out except in certain services (maternity,
internal medicine, and haemodialysis) while migrants
and people living in precarious situations can be hospitalized in all departments of the hospital. On the other
hand, patients often believe that they have had a routine
HIV test done during their hospitalization whatever the
pathology leading to hospital admission.
Moreover, the initial HIV serology prescription was
very heterogeneous in our hospital. Before the implementation of this study, HIV screening was very poor in
surgical departments of our hospital, which had led to
several deaths, in particular cases of cerebral toxoplasmosis mistaken for cerebral metastases due to the lack
of knwoledge of HIV infection in hospitalized patients.
On the other hand, many services had a significant or
even systematic use of screening tests (e.g. haemodialysis, maternity) representing a high number of tests. In
parallel, the use of prescription alerts was implemented
several years ago for multiresistant bacteria to antibiotics and emerging bacteria highly resistant to antibiotic
screening and practices for isolating and carrier patients.
As a result, there are many missed opportunities for
HIV screening in a hospital. Physicians and hospitals
are increasingly being evaluated based on their adherence to screening recommendations. Electronic medical report alerts (EMR alert) have become a commonly
used method to encourage physicians to use screening. Although many physicians have expressed concern
about “alert fatigue,” the literature suggests that EMR
improves screening rates for many conditions, including
breast cancer, osteoporosis, abdominal aortic aneurysms,
hepatitis C and obesity [7–11]. Despite the latest studies showing positive effects for HIV screening [12], EMR
alert for HIV screening data remain uncertain. Indeed,
several studies have shown an increase in HIV screening
with EMR alert in association with other interventions
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[13–15], while other studies show on the contrary no
effect of these EMR alerts [16].
Thus, the objective of our study was to assess the
impact of the EMR alert reminder on rates of screening
for HIV in a hospital care practice.

Method
Foch hospital is a non-profit medical-surgical hospital
located in France, access to which is open to the entire
population of the area. Of the 44,000 annual hospitalizations, approximately 2000 vulnerable/precarious
hospitalized patients (having state medical aid (AME) /
universal health coverage (CMU) or complementary universal health coverage (CMUc)) have been identified. HIV
screening activity has proven to be non-existent (< 100
tests/year) in the various surgical departments (thoracic,
visceral, urology, neurosurgery, etc.) even though these
departments receive as many disadvantaged patients as
the medical departments. Throughout the hospital, about
2200 HIV serology tests are carried out per year (mandatory screenings carried out by the maternity department have been excluded). There are only 200 serology
tests prescribed by the Emergency Department per year
for more than 40,000 emergency visits. This situation is
probably not specific to Foch hospital. Faced with these
extremely low screening figures, it became necessary to
set up a “POP-Up” electronic alert within the Foch hospital to raise the awareness of medical personnel and
improve screening practices. This innovative research
was a first in France.
Thus, a prospective cohort analysis, non-randomized
and monocentric study was performed for all patients
hospitalized in Foch Hospital between 24 April 2018 and
04 October 2019. The study was approved by the Foch
IRB: 2016-A01194–47.
The major benefit of this research is to try to improve
HIV screening practices among vulnerable and disadvantaged hospitalized patients at Foch Hospital.
The main objective of this study was to investigate the
practice of hospital doctors in Foch hospital following the
implementation of an EMR alert to encourage targeted
screening for HIV infection according to specific sociodemographic criteria.
Patients were included if aged over 18 years, had AME,
CMU or CMUc or were born in high HIV prevalence
countries such as: sub-Saharan Africa, the West Indies,
South America, Asia, Eastern Europe [17, 18]. In France,
migrants, largely from sub-Saharan Africa, represent a
significant proportion of HIV cases (38% in 2015). This
population is mainly covered by AME/CMU. They represent 40% of undiagnosed HIV-infected individuals [19].
Exclusion criteria were people with engaged vital prognostic (unable to consent due to alteration of conscience)
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at the time of hospitalization, those not having given consent, and people already knowing their HIV status.
For patients: age, gender, health coverage, country of
birth were recovered.
EMR alert characteristics

To avoid the “fatigue reminder” effect [20] the window
will not be blocking, ticking an item does not generate
another window. Only one window will appear with all
the necessary information. This simplicity proved effective in the study of Federman et al. [21].
From the “AXYA” admissions software, as soon as
the type of AME or CMU health coverage are provided
and/or the high-prevalence country of birth were registered, an electronic alert (a bridge between the admission software and the medical prescription software
“OMNIPRO”) appears on the ward where the patient is
hospitalized (computerized medical record).
The Computer Science Department of Foch hospital
will extract using this software:
For the patient:
• Anonymized socio-demographic data of hospitalized
patients: initials (1st letter of surname and 1st letter
of first name), age, gender, country of birth, type of
health cover (AME or CMU), serology performed
(date and results).
• The name of the prescribing doctor and the service,
• The name of the hospitalization service.
For the doctor:
• The name of the service,
• The opening date of the POP-UP,
• The answers to the POP-UP questions described in
paragraph 3.2.1.1.
Retrospective data for the last 12 months of patients
hospitalized at Foch Hospital (no identification of
patients will be extracted): number of hospitalizations,
number of serologies performed, number of patients
with socio-demographic criteria justifying HIV screening
(medical coverage and country of birth).
In the POP-Up window physicians see:
1 - The current summary of recommendations for HIV
screening.
2- Six checkboxes:
• Prescription of HIV serology (with brief note).
• No time to respond to the alert.
• Patient who has already had a serology dating from
less than 3 months
• Patient followed for HIV infection.
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• Patient who refused the test.
• Clinical condition of the patient not allowing to
obtain his non-opposition.
This alert can only close if it is informed. If the alert
was directly closed or the “no time to respond to the
alert” was clicked, the alert was repeated every day during the patient hospitalization stay.
Statistical analysis

Characteristics of the study population were described as
absolute numerical values and proportions for categorical variables.

Results
In total, 8181 alerts were recovered during the period
for 1448 patients. 27 hospitalization units used the EMR
alert. Most of the alerts were directly closed (74.4%),
14.5% of the alerts were closed due to clinicians declaring that they had no time to respond. 297 (3.6%) of the
8181 alerts resulted in a prescription of HIV serology but
corresponding to 20.5% of the patients (Table 1). For 523
patients (36.1%) the EMR alert was unique since 23.9% of
the alerts resulted in prescribed HIV serology (Table 1).
For the remaining 925 when the EMR alert was repeated
the median (25th to 75th percentile) of alerts was 6 [3
-10] and resulted in 18.6% of patients who were prescribed an HIV serology (Table 1).
Among the 1448 patients, 51.9% were male, 86.6% were
CMU and 69.7% of them came from Africa. The mean
age of patients was 55.9 [18–91] years (Table 2).
The first four services prescribing HIV serology with
the EMR alert were nephrology (18.2% of total), neurology (16.2% of total), internal medicine (14.1% of total)
and digestive surgery (10.4% of total) (Table 3). On the
297 HIV serologies, 182 gave a result (61.3% [57.7–68.9]
of the total). 98.9% of the serologies were negative, while
2 were positive (1.1% [0.2–4.3]. One of the positive HIV
tests was found in Cardiology, and the other in the Nephrology department, the triggering factor being social vulnerability for one and high prevalence country of birth
for the other. One of the two patients admitted having
already had an HIV positive test done. The newly discovered patient was linked to care during his hospitalization. Nephrology (40.6%), digestive surgery (40.3%) and
neurology (34.5) remained the first services with a higher
HIV serology prescription rate based on the number of
hospitalizations (Table 3).
Discussion
The purpose of this study was to assess the impact of the
EMR alert on targeted HIV screening rates in hospital
care practice. The results of the study showed that the
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Table 1 Distribution of medical responses to POP-UP alerts
Overall responses (1.448
patients, 8.181 alerts)

Responses for MD of patients
Last response for MD of
with only one hospitalization (523 patients with multiple
patients)
hospitalizations (925
patients)

n

%

n

%

n

%

0-Window directly closed

6087

74.4

118

22.56

513

55.46

1-Prescription of HIV serology

297

3.63

125

23.9

172

18.59

2-No time to respond to the alert

1188

14.52

29

5.54

81

8.76

3-Patient who has already had a serology less 307
than 3 months old

3.75

196

37.48

110

11.89

4-Patient followed for HIV infection

65

0.79

49

9.37

15

1.62

5-Patient who refused the test

29

0.35

5

0.96

24

2.59

6-Clinical condition of the patient not allowing to obtain his non-opposition

208

2.54

1

0.19

10

1.08

Table 2 Characteristics of the study population of patients
Parameters

n

%

Sex
Female

697

48.1

Male

751

51.9

69

11.0

Health coverage
AME
CMU

543

86.6

SS

15

2.4

Missing data

824

Alert origin
Birth country

836

57.7

Social security

484

33.4

Both

128

8.8

Geographic region
South America

15

1.56

Asia

132

13.69

Africa

672

69.71

Eastern Europe countries

65

6.74

Guyane

8

0.83

Haiti

72

7.47

Age of patients

n

%

  
≤ 30 years

73

5.07

]30–40 years]

192

13.33

]40–50 years]

244

16.94

]50–60 years]

305

21.18

]60–70 years]

392

27.22

234

16.26

  
> 70 years
state medical aid (AME)
universal health coverage (CMU)
SS: social security

EMR alert led to a prescription of HIV serology in 20.5%
of the targeted population. Previous studies have shown
that EMR was associated with a reduction in the number
of patients who have never been screened for HIV [12–
14]. Similarly, an Indian study showed that the introduction of an electronic recall for 1 year was associated with
higher rates of HIV screening [15]. However, it appeared
that these encouraging results would only be effective in
the event of systematic recalls [16].
Overall, our results are complements to a growing
number of findings supporting the use of an EMR alert,
even for traditionally stigmatizing conditions such as
HIV infection. However, only 61% of the prescribed
serologies were carried out. The prescription was unfortunately only rarely followed up in service teams, one
possible explanation could be patient refusal or lack of
time by healthcare teams for non-priority care faced with
the urgency of support.
EMR alert is easily usable by health professionals and
consists of a simple prescription reminder to help health
professionals to better screen precarious populations in
the face of the national and international public health
challenge that is HIV screening. Even if only one test was
positive, the large number of tests carried out may show
the need for such devices to allow better management of
patients at risk. In the United-States, the use of this tool
has been strongly encouraged by health authorities to
avoid variability in practices but also medical errors in
the management of HIV or other pathologies [22–24].
The introduction of the EMR alert is mainly accompanied by improved practices and often reduced costs
[25]. EMR is not intended to replace the clinician’s judgment, but rather to provide a tool that helps health care
teams manage effectively. Indeed, this tool allows them
to have the latest recommendations of the experts and
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Table 3 Number of POP-UP alerts among number of hospitalizations for each service of the Hospital
Service

POP-UP alerts

hospitalizations

HIV serology
prescriptions

% HIV prescriptions/
hospitalizations

HIV
serology
made

Neurosurgery

956

137

16

11.7

10

Urology

765

148

9

6.1

3

Cardiology

699

133

23

17.3

15

Diabetology

657

48

12

25.0

10

Neurology

622

139

48

34.5

32

Thoracic surgery

570

68

8

11.8

3

Nephrology

553

133

54

40.6

28

Oncology

534

84

10

11.9

4

Internal medicine

452

156

42

26.9

29

Pneumology

440

113

20

17.7

10

Obstetric

425

75

2

2.7

0

Urgency

289

30

7

23.3

4

Digestive surgery

255

77

31

40.3

24

Psychiatry

243

20

3

15.0

3

Geriatrics

222

13

1

7.7

1

Otorhinolaryngology

211

30

2

6.7

1

Gynecology

125

25

0

0.0

0

Vascular surgery

92

12

4

33.3

3

Anesthesiology

38

22

3

13.6

2

Ambulatory surgery

10

10

0

0.0

0

Others

23

19

2

10.5

0

thus permits better clinical decisions. EMRs have proved
effective in improving the care of people living with HIV.
This improves HIV screening and that for other sexually
transmitted infections [26–30]. An American team from
Ohio [31] implemented an EMR system from the computerized patient record from July to December 2009.
After its implementation there were four times as many
HIV serologies prescribed. This alert was a reminder
of HIV screening recommendations and sent an HIV
screening order. This same experiment was done by a
New York team, the implementation of the EMR allowed
a marked increase in the number of serologies: 5.4% versus 8.7% [32].
Automatic recall would be particularly effective in
increasing screening rates in patients with low baseline
screening rates. Older adults have been identified as a
population that has not met its screening goals. HIV
screening among people aged 50–64 years increased
slightly after recommended universal screening in 2006,
and then decreased again over time to a prevalence of
only 3.7% in 2010 [33].
A recent study showed that EMR significantly
improved the use of screening, particularly in patients
aged 46 to 65 years [12]. Low screening rates in older
adults may reflect the beliefs of practitioners in a low

epidemiological risk of HIV in middle-aged and older
populations [34]. Although, this discrepancy supports
the need for universal HIV screening that was recommended in 2009 in France [35], this strategy has not been
implemented. Targeted screening appears more feasible
and acceptable by health care professionals. However, the
direct refusal of patients and the risk of stigmatization
despite the goodwill of practitioners cannot be excluded
and this fear remains a barrier for opt-in strategies.
The frequency of patients’ hospitalizations was not
associated with the likelihood of receiving an HIV
screening, with or without the EMR [12]. While it may be
thought that more frequent visits would result in higher
rates of HIV screening through numerous EMR alerts,
it is possible that patients who are seen more frequently
came for more episodic visits to solve acute problems,
during which a prevention policy would not be the primary objective. Indeed, one might think that during these
short hospitalizations, doctors would pay less attention
to an EMR alert for these patients concerned.
Moreover, the implementation of this type of alert
could be mainly effective if the participation rates of
each service was increased by better communication
tools. The main barrier for installation of such a POPUp alert in other hospitals could be the specificity of
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the computer service systems which are different in
each establishment, and which require ‘tailor-made’
tools. In future studies, it would be useful to collect
data on the reason for the visit to better understand
this finding. Although the results of this project are
strongly positive, it should be noted that doctors’ overall adherence to this device remains low, with 74.4% of
alerts being directly closed by doctors. This suggests
that practices may need to consider alternative strategies to achieve screening goals. An alternative to “passive” EMR alert is “active” recalls [13]. In addition to
an EMR alert, organizational factors may be needed to
improve screening.
Limitations

One of the strengths of our study is that it was conducted without any further intervention, including
training of physicians in these screening issues [14].
All the hospitalization departments of the hospital participated in the study. However, it is important to note
that in everyday life, HIV screening is usually proposed
based on patient risk factors (risky sexual behaviour
or intravenous drug use) independently of socioeconomic vulnerability criteria. The results could be more
important in geographical areas with high-risk populations, while our population has only remained focused
on socially vulnerable populations and patients born
in high prevalence countries whatever their risk factors [14]. Our study must be considered with several
limitations. A patient with a previous HIV diagnosis
was included, the physician who followed the POPUp request did not know this patient, and this could
be added as a limitation of our study. Another limitation of our study was that we did not compare rates of
HIV testing during the study period to rates of testing
before implementing the alert, so it is difficult to assess
the effect of the EMR alert. No information was added
for specific higher testing situations, like the nephrology service which had a high screening rate for patients
with renal insufficiency who potentially may require
haemodialysis. Our data collection could not treat HIV
screening outside our health care system. Therefore,
our screening rate is likely to underestimate the actual
number of patients who have been screened. Moreover, no screening rates during the period were reported
in our hospital. This cannot us allowed a comparison
between rates of HIV screening in the hospital and with
the EMR alert. We did not investigate the “human” factors that are the main barriers to the use of these EMRs.
A final shortcoming is the relatively short period of use
of this recall system, about eighteen months. Therefore,
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it is not clear whether this EMR alert will have longterm effects.

Conclusion
This study demonstrated that an EMR alert can help to
increase the rate of HIV screening in hospital care practice. The progress is mainly qualitative in our study, in
the departments which never prescribed serology (e.g.,
neurosurgery) which have started to do so thanks to
the EMR alert. The services that were strong prescribers remained so and as their volume of prescriptions
was high, it was difficult to show an increase in the mass
of prescriptions. Through this EMR alert system, HIV
screening can be implemented as a common practice like
any other medical alternative. Physicians can also benefit
from ongoing training on who to screen and how to avoid
stigma in the face of HIV screening. Thus, a comprehensive approach combining EMR alert and medical training
could improve HIV screening. Significant opportunities
for improvement remain. Future research should examine the factors influencing physicians’ attitudes to this
alert system but also other ways to improve this system
and to improve the rate of HIV screening.
Acknowledgments
The authors thank Sidaction for its funding and the authors thank Polly Gobin
for English correction.
Authors’ contributions
DZ had the original idea. JT performed the statistical analyses. AV performed
the interpretation. AV wrote the article. DS, JT, SN, EF, CM, PL, LM, SHH, GM, MV,
and DZ participate in the re-writing of the manuscript. All authors read and
approved the final manuscript.
Funding
The research has been supported and funded by Sidaction.
Availability of data and materials
The datasets generated and/or analysed during the current study are not
publicly available due to the French law and but are available from the corresponding author on reasonable request.

Declarations
Ethics approval and consent to participate
All procedures performed in studies involving human participants were in
accordance with the ethical standards of the institutional and with the 1964
Helsinki declaration and its later amendments or comparable ethical standards. The study was approved by the Foch IRB: IRB00012437 (approval number:
2016-A01194–47). Informed consent was obtained for all participants.
Consent for publication
Not applicable.
Competing interests
The authors declare they have no conflict of interest with this work.
Author details
1
Department of Epidemiology – Data – Biostatistics, Delegation of Clinical Research and Innovation, Foch Hospital, Suresnes, France. 2 Department
of Internal Medicine, Réseau Ville Hôpital Val de Seine, Foch Hospital, Suresnes,
France. 3 Département d’Informatique, Hôpital Foch, Suresnes, France.

Vallée et al. BMC Health Services Research

(2022) 22:784

4

Department of Hygiene and Infectious Disease, Foch Hospital, Suresnes,
France. 5 Service de Biologie Clinique, Hôpital Foch, Suresnes, France.

Received: 11 July 2021 Accepted: 13 June 2022

References
1. Cazein F, Sommen C, Pillonel J, Bruyand M, Ramus C, Pichon P, et al. HIV
screening activity and circumstances of new HIV diagnoses, France.
BEH. 2018;2019:616–24.
2. Champenois K, Cousien A, Cuzin L, Le Vu S, Deuffic-Burban S, Lanoy
E, et al. Missed opportunities for HIV testing in newly-HIV-diagnosed
patients, a cross sectional study. BMC Infect Dis. 2013;13:200. https://
doi.org/10.1186/1471-2334-13-200.
3. Burke RC, Sepkowitz KA, Bernstein KT, Karpati AM, Myers JE, Tsoi BW,
et al. Why don’t physicians test for HIV? A review of the US literature.
AIDS Lond Engl. 2007;21:1617–24. https://doi.org/10.1097/QAD.0b013
e32823f91ff.
4. Deblonde J, De Koker P, Hamers FF, Fontaine J, Luchters S, Temmerman M. Barriers to HIV testing in Europe: a systematic review. Eur J Pub
Health. 2010;20:422–32. https://doi.org/10.1093/eurpub/ckp231.
5. Lyons MS, Lindsell CJ, Wayne DB, Ruffner AH, Hart KW, Fichtenbaum CJ,
et al. Comparison of missed opportunities for earlier HIV diagnosis in 3
geographically proximate emergency departments. Ann Emerg Med.
2011;58:S17–22.e1. https://doi.org/10.1016/j.annemergmed.2011.03.
018.
6. Libman H. Screening for HIV infection: a healthy, “low-risk” 42-year-old
man. JAMA. 2011;306:637–44. https://doi.org/10.1001/jama.2011.1016.
7. Chaudhry R, Scheitel SM, McMurtry EK, Leutink DJ, Cabanela RL,
Naessens JM, et al. Web-based proactive system to improve breast
cancer screening: a randomized controlled trial. Arch Intern Med.
2007;167:606–11. https://doi.org/10.1001/archinte.167.6.606.
8. Chaudhry R, Tulledge-Scheitel SM, Parks DA, Angstman KB, Decker
LK, Stroebel RJ. Use of a web-based clinical decision support system
to improve abdominal aortic aneurysm screening in a primary care
practice. J Eval Clin Pract. 2012;18:666–70. https://doi.org/10.1111/j.
1365-2753.2011.01661.x.
9. Schriefer SP, Landis SE, Turbow DJ, Patch SC. Effect of a computerized
body mass index prompt on diagnosis and treatment of adult obesity.
Fam Med. 2009;41:502–7.
10. DeJesus RS, Angstman KB, Kesman R, Stroebel RJ, Bernard ME, Scheitel
SM, et al. Use of a clinical decision support system to increase osteoporosis screening. J Eval Clin Pract. 2012;18:89–92. https://doi.org/10.
1111/j.1365-2753.2010.01528.x.
11. Sidlow R, Msaouel P. Improving hepatitis C virus screening rates in primary care: a targeted intervention using the electronic health record.
J Healthc Qual Off Publ Natl Assoc Healthc Qual. 2015;37:319–23.
https://doi.org/10.1097/JHQ.0000000000000010.
12. Kershaw C, Taylor JL, Horowitz G, Brockmeyer D, Libman H, Kriegel
G, et al. Use of an electronic medical record reminder improves HIV
screening. BMC Health Serv Res. 2018;18:14. https://doi.org/10.1186/
s12913-017-2824-9.
13. Goetz MB, Hoang T, Bowman C, Knapp H, Rossman B, Smith R, et al. A
system-wide intervention to improve HIV testing in the veterans health
administration. J Gen Intern Med. 2008;23:1200–7. https://doi.org/10.
1007/s11606-008-0637-6.
14. Avery AK, Del Toro M, Caron A. Increases in HIV screening in primary care clinics through an electronic reminder: an interrupted
time series. BMJ Qual Saf. 2014;23:250–6. https://doi.org/10.1136/
bmjqs-2012-001775.
15. Reilley B, Leston J, Tulloch S, Neel L, Galope M, Taylor M. Implementation of national HIV screening recommendations in the Indian Health
Service. J Int Assoc Provid AIDS Care. 2015;14:291–4. https://doi.org/10.
1177/2325957415570744.
16. Sundaram V, Lazzeroni LC, Douglass LR, Sanders GD, Tempio P, Owens
DK. A randomized trial of computer-based reminders and audit and
feedback to improve HIV screening in a primary care setting. Int J STD
AIDS. 2009;20:527–33. https://doi.org/10.1258/ijsa.2008.008423.

Page 7 of 8

17. Limousi F, Lert F, Desgrées du Loû A, Dray-Spira R, Lydié N. PARCOURS
study group. Dynamic of HIV-testing after arrival in France for migrants
from sub-Saharan Africa: the role of both health and social care
systems. PLoS One. 2017;12:e0188751. https://doi.org/10.1371/journal.
pone.0188751.
18. Supervie V, Ndawinz JDA, Lodi S, Costagliola D. The undiagnosed HIV
epidemic in France and its implications for HIV screening strategies.
AIDS Lond Engl. 2014;28:1797–804. https://doi.org/10.1097/QAD.00000
00000000270.
19. Del Amo J, Likatavičius G, Pérez-Cachafeiro S, Hernando V, González C,
Jarrín I, et al. The epidemiology of HIV and AIDS reports in migrants in
the 27 European Union countries, Norway and Iceland: 1999-2006. Eur
J Pub Health. 2011;21:620–6. https://doi.org/10.1093/eurpub/ckq150.
20. Green LA, Nease D, Klinkman MS. Clinical reminders designed and
implemented using cognitive and organizational science principles
decrease reminder fatigue. J Am Board Fam Med JABFM. 2015;28:351–
9. https://doi.org/10.3122/jabfm.2015.03.140243.
21. Federman DG, Kravetz JD, Vasquez LS, Campbell SM. Improving
human immunodeficiency virus testing rates with an electronic clinical reminder. Am J Med. 2012;125:240–2. https://doi.org/10.1016/j.
amjmed.2011.06.034.
22. Bates DW, Cohen M, Leape LL, Overhage JM, Shabot MM, Sheridan
T. Reducing the frequency of errors in medicine using information
technology. J Am Med Inform Assoc JAMIA. 2001;8:299–308. https://
doi.org/10.1136/jamia.2001.0080299.
23. Kitahata MM, Dillingham PW, Chaiyakunapruk N, Buskin SE, Jones JL,
Harrington RD, et al. Electronic human immunodeficiency virus (HIV)
clinical reminder system improves adherence to practice guidelines
among the University of Washington HIV Study Cohort. Clin Infect Dis
Off Publ Infect Dis Soc Am. 2003;36:803–11. https://doi.org/10.1086/
368085.
24. Federman DG, Kravetz JD, Lerz KA, Akgun KM, Ruser C, Cain H, et al.
Implementation of an electronic clinical reminder to improve rates of
lung cancer screening. Am J Med. 2014;127:813–6. https://doi.org/10.
1016/j.amjmed.2014.04.010.
25. Prior M, Guerin M, Grimmer-Somers K. The effectiveness of clinical
guideline implementation strategies--a synthesis of systematic review
findings. J Eval Clin Pract. 2008;14:888–97. https://doi.org/10.1111/j.
1365-2753.2008.01014.x.
26. Patterson ES, Nguyen AD, Halloran JP, Asch SM. Human factors barriers
to the effective use of ten HIV clinical reminders. J Am Med Inform
Assoc JAMIA. 2004;11:50–9. https://doi.org/10.1197/jamia.M1364.
27. Patterson ES, Doebbeling BN, Fung CH, Militello L, Anders S, Asch SM.
Identifying barriers to the effective use of clinical reminders: bootstrapping multiple methods. J Biomed Inform. 2005;38:189–99. https://doi.
org/10.1016/j.jbi.2004.11.015.
28. Spielberg F, Kurth AE, Severynen A, Hsieh Y-H, Moring-Parris D, Mackenzie S, et al. Computer-facilitated rapid HIV testing in emergency care
settings: provider and patient usability and acceptability. AIDS Educ
Prev Off Publ Int Soc AIDS Educ. 2011;23:206–21. https://doi.org/10.
1521/aeap.2011.23.3.206.
29. Schnall R, Sperling JD, Liu N, Green RA, Clark S, Vawdrey DK. The effect
of an electronic “hard-stop” alert on HIV testing rates in the emergency
department. Stud Health Technol Inform. 2013;192:432–6.
30. Zou H, Fairley CK, Guy R, Bilardi J, Bradshaw CS, Garland SM, et al.
Automated, computer generated reminders and increased detection
of gonorrhoea, chlamydia and syphilis in men who have sex with men.
PLoS One. 2013;8:e61972. https://doi.org/10.1371/journal.pone.00619
72.
31. Avery AK, Toro MD, Einstadter D. Decreasing missed opportunities for
HIV testing in primary care through enhanced utilization of the electronic medical record. J AIDS. Clin Res. 2012:4. https://doi.org/10.4172/
2155-6113.S4-006.
32. Schnall R, Liu N, Sperling J, Green R, Clark S, Vawdrey D. An electronic
alert for HIV screening in the emergency department increases screening but not the diagnosis of HIV. Appl Clin Inform. 2014;5:299–312.
https://doi.org/10.4338/ACI-2013-09-RA-0075.
33. Ford CL, Mulatu MS, Godette DC, Gaines TL. Trends in HIV testing
among U.S. older adults Prior to and since release of CDC’s routine HIV
testing recommendations: National Findings from the BRFSS. Public

Vallée et al. BMC Health Services Research

(2022) 22:784

Page 8 of 8

Health Rep Wash DC. 1974;2015(130):514–25. https://doi.org/10.1177/
003335491513000514.
34. HIV/AIDS Epidemiologic Profiles | Mass.gov n.d. https://www.mass.gov/
lists/hivaids-epidemiologic-profiles (accessed May 17, 2021).
35. Dépistage de l’infection par le VIH en France : stratégies et dispositif
de dépistage. Haute Aut Santé n.d. https://www.has-sante.fr/jcms/c_
866949/fr/depistage-de-l-infection-par-le-vih-en-france-strategies-et-
dispositif-de-depistage (accessed 14 Jun 2021).

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

