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Abstract
A substantial number of individuals who experience COVID-19 infection experience prolonged physical and mental symp-
toms after resolution of their initial infection, and among them, many individuals experience cognitive difficulties including 
memory lapses and executive function difficulties, often referred to as “brain fog.” The possible impact of COVID-19 infec-
tion on cognition in persons with HIV-related cognitive disorders is unknown. In this report, we describe post-COVID-19 
cognitive and driving function in a 62-year-old man with HIV infection since the early 1990s.
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Introduction

Both HIV and COVID-19 infection are associated with cog-
nitive dysfunction, even in patients with nondetectable viral 
loads (Heaton et al. 2010) and who have recovered from 
acute COVID-19 infection (Ceban et al. 2022). In this case 
history, we present a man with long-standing HIV infection 
who complained of difficulty in driving after COVID-19.

Case

The patient is a 62-year-old man with a history of HIV infec-
tion since 1991. He was treated with antiretroviral medications 
since that time, including multidrug combinations beginning in 
1994. He reports a nadir CD4 count of 81 in 1993. At the time 
of his first contact with us in 2019, he had a nondetectable viral 
load (< 20 copies/mL) and a CD4 count of 712.

In May of 2019, the patient was recruited for a study of 
computer-based cognitive training (CCT) and transcranial 
direct current stimulation (tDCS) for HIV-associated mild 

neurocognitive disorder (MND). During telephone screen-
ing, he reported a history of HIV infection and current sub-
jective cognitive difficulties including memory dysfunction. 
Testing confirmed objective deficits, and he met Frascati cri-
teria for mild neurocognitive disorder (Antinori et al. 2007).

As part of this study, he completed a battery of neuropsy-
chological tests before and after the study and at 1-month 
follow-up. Measures of psychomotor speed are most rele-
vant to his post-COVID-19 function and are presented here. 
Baseline assessment was in May 2019, with follow-ups in 
August and September (Ownby and Kim 2021). As a follow-
up, participants completed a driving simulator evaluation. 
He completed this evaluation in September 2019 and showed 
performance above average for persons 50 years and older 
with HIV-related cognitive disorders (Foley et al. 2013).

The patient was contacted in February 2022 as part of 
recruitment for a mixed-methods study of post-COVID-19 
symptomatology (Thomas-Purcell et al. 2023). He completed 
a telephone screening, online self-report questionnaires, and 
a 45-min interview online by video conference as part of that 
study. The patient contracted COVID-19 in March of 2020 and 
met 2020 CDC case criteria for probable COVID-19. Symp-
toms reported by the patient during the acute phase included 
fever, rigors, myalgia, severe headache, fatigue, and cough-
ing. Since recovering from the initial infection, he reports new 
symptoms of atrial fibrillation, shortness of breath, “brain fog,” 
fatigue, sleep disturbance, and difficulty in driving. He stated 
that he was fearful of driving, sometimes feeling confused and 
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lost. He had limited his driving to daytime and in clear weather, 
relying on ride sharing services at other times.

Because of the previous assessments and his current 
complaints about driving, we undertook an assessment 
of his current functioning. The patient consented to re-
assessment consisting of measures of psychomotor speed 
and attention, including the Trail Making Test (Reitan 
and Wolfson 1993); the Digit Span and Coding subtests 
of the Wechsler Adult Intelligence Scale,  4th ed. (Wechsler 
2008); the Grooved Pegboard Test (Lafayette Instrument 
Company 2002); and the standard driving simulation.

Results

Cognitive testing

Results of testing during the training study and after COVID-
19 infection are presented in Fig. 1. Although the patient’s 
psychomotor speed and attention were normal in 2019, clear 
decline was evident after COVID-19 on measures of psy-
chomotor speed that are closely related to on-road driving 
performance.(Dawson et al. 2010; Papandonatos et al. 2015).

Olfaction

The patient did not complete a measure of olfactory func-
tion in 2019 but did so in 2022. His performance on the 
NIH Toolbox Odor Identification test was an age-corrected 
T score of 31, well below average.

Driving performance

We used the Advanced Routine and Emergency Driving 
(ARED) scenario available for the STSIM driving simulator 
software (Hawthorne CA: Systems Technology, Inc.). This 
requires the driver to complete typical and emergency driving 
tasks. Scores include the total number of mistakes (e.g., running 
off the road) and number of collisions. He also again completed 
a scenario testing braking reaction time. In 2019, the patient 
completed the ARED with 40 errors and 2 collisions; in 2022, 
he again completed the scenario with 40 errors and 2 collisions. 
His reaction time in 2019 was 733 ms and in 2022 was 544 ms.

Discussion

This case illustrates the potential negative impact of 
COVID-19 infection on the cognitive function of older 
persons with HIV-associated neurocognitive disorder. The 

patient had been well characterized with respect to cog-
nitive function before infection, so that post-COVID-19 
results are likely due to the infection, especially given the 
relatively brief period from 2019 to 2022 and stability of 
treatment for HIV, although continuing decline due to HIV 
and aging cannot be ruled out.

A limitation of this report is that the patient was judged 
to have probable COVID-19 based on the CDC case defi-
nition current at the time of the study before widespread 
testing was available but did not have definitive testing. 
It should be noted that his impaired odor identification 
is consistent with COVID-19, although it has also been 
linked to HIV infection (Vance et al. 2019).

Of interest is the patient’s concerns about his driving 
skills and the relation of these to cognition. His perfor-
mance on the driving scenario was the same at both assess-
ments, despite his concerns. Measures of psychomotor 
speed like the Grooved Pegboard and Trail Making Test 
can predict driving errors (Dawson et al. 2010; Roy and 
Molnar 2013), although our patient’s performance on them 
did not meet recommended test cut-off scores for impaired 
driving (Roy and Molnar 2013). By contrast, simulator 
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Fig. 1  Neuropsychological testing in 2019 and 2022. Note: the hori-
zontal (time) axis is not linear to enhance understandability
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performance, while correlated with on-road performance, 
may only be weakly related to it (Groeger and Murphy 
2020). It is also possible that his performance on the simu-
lator was better than on-road performance due to the lack 
of distractions in the laboratory and his increased attention 
to driving given his concerns.

This case illustrates the vulnerability of older persons 
with HIV infection to the effects of COVID-19 and the 
impact it can have on functional skills such as driving. Oth-
ers have noted the potential negative impact of long COVID-
19 symptoms on driving (Vingilis et al. 2021), and this case 
supports that observation.
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