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Abstract.
BACKGROUND: Dizziness is a common symptom in post-COVID condition (PCC) which may have a large impact on
several life domains. However, knowledge on dizziness-severity and disability in PCC is sparse.
OBJECTIVE: The aim was to describe the severity of dizziness-related disability in individuals with PCC, and how it is
manifested in daily life.
METHODS: A questionnaire regarding symptoms of PCC, health, and dizziness-related handicap was administered online,
and 524 persons with PCC and dizziness were included.
RESULTS: Mean score of the Dizziness Handicap Inventory was 35.2 (24.0) and 51.8%, were classified as having mod-
erate/severe dizziness-related disability. The percentage of maximum value for the subscales were: Physical manifestation,
48%, Emotional Impact, 36% and Catastrophic Impact, 17%. The greatest influence on physical movements was when
bending forward, head shaking or doing strenuous physical activities or household chores.
CONCLUSIONS: Half had moderate or severe dizziness-related disability and the physical manifestations occurred mostly
during specific or strenuous body movements. This indicate a vestibular impairment that may be effectively managed with
vestibular rehabilitation. Assessment and treatment of dizziness might be an essential part in PCC rehabilitation and future
research should continue to explore the potential causal pathways of dizziness in PCC.
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1. Introduction

The spread of Coronavirus Disease 2019 (COVID-
19) continuously increases, with more than 750
million confirmed cases as of March 2023 [1].
Although a majority of infected individuals experi-
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ence transient symptoms, some persist in having a
variety of long-standing symptoms [2]. This condi-
tion has been clinically defined by the World Health
Organization (WHO) that also proposed the name
post COVID-19, now termed post-COVID condition
(PCC) [3]. PCC is defined by the WHO as a condition
that occurs in individuals with a probable or con-
firmed SARS-CoV-2 infection, with symptoms that
last for at least 2 months and cannot be explained by
an alternative diagnosis. A recent systematic review
with meta-analysis showed a global PCC prevalence
of 43% [4]. Symptoms such as fatigue, shortness
of breath and cognitive dysfunction are common in
PCC although there is a wide spectrum of symp-
toms from the cardiopulmonary, naso-oropharyngeal,
musculoskeletal, and neuro-psychological systems
[3–5]. Dizziness has also been reported as a symptom
experienced by individuals with COVID-19 and PCC
[6–8]. In persons with COVID-19 and PCC, dizziness
often co-exist with other neurological manifestations
such as headache, fatigue, and nausea [9]. The causal
relationship between COVID-19 and dizziness is not
fully understood although it seems to be related to
factors such as secondary hypoxia, retrograde travel
along the olfactory nerve and bulb, cytokine-related
injury, and damage to specific receptors [10, 11].
Research has also suggested an association between
PCC and autonomic dysfunction, postural orthostatic
tachycardia syndrome (POTS) which, in turn, may
cause dizziness [12].

Dizziness in the general population is relatively
common with a reported life-time prevalence of
15–35% [13]. In general, dizziness can have a severe
impact on function, wellbeing, work ability and
health-related quality of life, and is associated with a
considerable burden for the individual and the soci-
ety at large [14, 15]. It is common among people
with neurological conditions, but is also related to
e.g., cardiovascular disorders and other diseases [16,
17]. These diseases and other comorbidities have also
been shown to be a risk factor for poor COVID-
19 outcome [18]. Effective treatments for dizziness
are available, such as maneuver treatment for benign
paroxysmal positional vertigo and vestibular rehabili-
tation for a wide range of diagnoses causing dizziness
[19].

Overall, few studies on PCC and dizziness have
been published and, to our knowledge, there are
still no studies exploring the dizziness severity and
the manifestations of dizziness-related disability for
persons with PCC. Considering the vast number of
people that may suffer from PCC and the impact that

dizziness may have on several domains in life, it is
important to gain more knowledge of the severity and
manifestations of dizziness.

The aim of this study was to describe the severity of
dizziness-related disability in individuals with post-
COVID condition, and how it is manifested in daily
life.

2. Methods

2.1. Study context and design

This survey study had a cross-sectional design and
was part of a larger project (Life After Covid, LAC)
investigating how PCC influence everyday life and
perceived health. A previous study on consequences
of PCC and factors associated with life satisfaction
has been published [20].

2.2. Participants and recruitment

An advertisement on Facebook targeting persons
living in the three most populated areas in Sweden
was used to recruit participants to the project. The
advertisement was hosted by Lund University and
contained brief information about the project and its
inclusion criteria. Those who were interested could
follow a link to the project’s web page. The link to
the web page was also shared on Twitter and Insta-
gram. Inclusion criteria were age ≥18 years, having
had COVID-19 and experiencing symptoms that had
lasted for ≥2 months and being able to read and write
Swedish. The project’s web page contained addi-
tional information, informed consent, and a link to
an online survey. The advertisement on social media
was active between the 21st of October and the 13th
of November 2021, but the webpage and link to the
survey were open until the 12th of February 2022.
In total, 887 individuals responded to the survey but
only participants that experienced disability due to
dizziness were included in this study (n = 524). The
recruitment process is illustrated in Fig. 1.

2.3. Data collection

Study data were collected from October 2021 and
February 2022 and managed using Research Elec-
tronic Data Capture (REDCap) tools hosted at Lund
University, Faculty of Medicine, Sweden [21, 22].
REDCap is a secure, web-based software platform
designed to support data capture for research stud-
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Fig. 1. Flowchart of the recruitment process. a: Post COVID condition (PCC). b: Dizziness Handicap Inventory (DHI).

ies, providing 1) an intuitive interface for validated
data capture; 2) audit trails for tracking data manip-
ulation and export procedures; 3) automated export
procedures for seamless data downloads to common
statistical packages; and 4) procedures for data inte-
gration and interoperability with external sources.

2.4. Outcomes and measurements

2.4.1. Sociodemographic data and post-COVID
condition symptoms

Sociodemographic information regarding age, sex,
family situation, education, comorbidities, and binary
questions regarding several common PCC symptoms
were collected in the survey.

2.4.2. Dizziness
Dizziness was assessed through the binary ques-

tion “Have you experienced dizziness at any time
during the past year?”. This question has previously
been used in other studies about dizziness prevalence
[23].

Disability related to dizziness was measured with
the Dizziness Handicap Inventory (DHI) [24]. DHI is
a patient-reported outcome measure comprising 25
questions/items related to perceived disability due to
dizziness in different situations and domains (work
and leisure). Each item has three possible options, yes
(4 points), sometimes (2 points) and no (0 points). All
points are added up and result in a total score. Higher
score indicates greater perceived disability caused by
dizziness. There are three commonly used cut points
in the DHI to assess the severity of the disability; mild
(0–30 points), moderate (31–60 points) and severe
(61–100 points) [25]. We calculated the total DHI
score, and the proportion of participants categorized
as mild, moderate, or severe dizziness-related disabil-
ity.

In the original DHI, three content domains were
developed to represent different aspects of the dizzi-
ness, namely functional, physical, and emotional
subscales. However, in accordance with recommen-
dations in previous research, these original subscales
were not considered in this study [26]. Instead, newly



188 E. Östlind et al. / Dizziness-related disability in persons with post-COVID condition

Table 1
Sociodemographic characteristics of the participants (n = 524)

Characteristics

Age (years), mean (SD) 47.7 (10.4)
Sex, % (n)

Female 90.6 (475)
Male 7.8 (41)
Other/missing 1.5 (8)

Married or living with partner, % (n)
Yes 78.6 (412)

Postsecondary education, % (n)a

Yes 70.9 (370)
Source of income, % (n)a

Employment 63.7 (333)
Sickness benefit 22.2 (116)
Other sources of income 14.1 (74)

Other disease not related to COVID-19, % (n)a

Yes 42.4 (222)
Regular medication due to illness, % (n)a

Yes 50.0 (261)
Needed hospital care due to COVID-19, % (n)a

Yes 16.0 (83)
Duration of symptoms due to COVID-19 (months), mean (SD) 13.2 (5.1)
Participated in rehabilitation in relation to COVID-19, % (n)a

Yes 35.8 (187)

a: The results are presented as valid percent due to a few (1–4) missing responses.

developed subscales based on an exploratory factor
analysis were used [27].

The three new subscales each consists of several
specific items in the DHI: Physical manifestations
(items 1, 5, 11, 13 and 25), Emotional impact (items
2, 22 and 23) and Catastrophic impact (items 9, 16,
20). To compare the results of the subscales, the mean
score was divided with the total score of the subscale
and presented as percentage of the total sum for each
scale. The results for each DHI item were also calcu-
lated and presented as the proportion that answered
yes/sometimes and no. The median (IQR) score for
each item was calculated and presented.

DHI has shown sufficient construct validity and
sufficient reliability for the total DHI score [26].
In this project, the Swedish translation of DHI by
Jarlsäter and Mattsson was used [28]. Only individu-
als with a DHI score of ≥2 were included in the final
analyses.

2.5. Data analysis

We used statistical package IBM SPSS Statistics
version 27, (IBM Corp. Released 2020. Armonk, NY:
IBM Corp). Total DHI score and subscale scores
were presented as mean (standard deviation (SD)).
The score of each DHI item was presented as median
(IQR) and proportion answering yes, sometimes, or
no, respectively.

3. Results

A total of 524 persons who had ongoing PCC and
reported dizziness-related disability were included in
the study. Their age range were 18–80 years. Partic-
ipant characteristics are presented in Table 1. The
most common PCC symptoms experienced by the
participants were tiredness (88.7%), musculoskele-
tal pain (53.2%) and breathing difficulties (43.5%).
A majority (71.4%) also experienced other symp-
toms, for example sore throat, nausea, and cognitive
impairment.

3.1. Severity of dizziness-related disability

The mean (SD) score of the total DHI was 35.2
(24.0). A majority, 51.8%, were classified as hav-
ing moderate or severe dizziness-related disability
(Fig. 2).

3.2. Manifestations of dizziness-related
disability in daily life

The mean (SD) values of the subscales were: Phys-
ical manifestation, 7.6 (4.5), Emotional impact 4.3
(3.7) and Catastrophic impact, 2.0 (3.1). In Fig. 3, the
results of the subscales are compared as percentage
of the maximum value of the subscale.
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Fig. 2. Classification of dizziness-related disability according to
the Dizziness Handicap Inventory (DHI).

Fig. 3. Mean value as percentage of total value for each subscale
[27] of the Dizziness Handicap Inventory.

Several of the DHI items with the highest propor-
tion answering yes were related to physical movement
and more strenuous activities such as engaging in
sports, doing household chores, quick movements
of the head, bending forward or looking up. The
participants also scored high on items related to feel-
ings of frustration and items related to restriction of
social activities, travelling and work. The median
scores of all items and the proportion answering
yes/sometimes/no are presented in Table 2.

4. Discussion

In this sample of persons with PCC and perceived
dizziness, a narrow majority were classified as having
moderate or severe dizziness-related disability. The
dizziness had an impact on several domains in their
life and impaired their ability to participate in more
strenuous physical activity, do household chores,
work, and travel. High scores on items related to
physical manifestations might implicate a vestibular
impairment. The cause of the participants’ dizziness

and dizziness-related disability is not known. The
dizziness might be related to PCC, but it may also be
related to other factors such as chronic diseases, med-
ications, or musculoskeletal disorders. Comorbidity
was common among the participants with 42% hav-
ing another disease and 50% using medication due
to illness. Compared to the general population, the
participants in this study had been hospitalized at a
higher rate due to COVID-19 [29] which is in line
with previous studies reporting that illness severity
during the acute phase and pre-existing comorbidi-
ties are associated with PCC [30]. Female sex is also
a factor associated with PCC and in this study, a vast
majority were women.

The pathophysiology for dizziness and other auto-
nomic dysfunctions in PCC is largely still unknown
although several potential mechanisms have been
proposed [31]. As reported in previous research,
dizziness seems to be a common symptom in both
COVID-19 and PCC. A meta-analysis on neurologi-
cal manifestations in COVID-19 found that dizziness
had a pooled prevalence of 6.7% [9]. In PCC, a sys-
tematic review with meta-analysis on five studies
showed a pooled dizziness prevalence of 26.4% [32]
while a cross-sectional study reported a prevalence
of dizziness as high as 58.5% [33]. In this study, we
did not calculate the prevalence of present dizziness
specifically but, nevertheless, most of the participants
responding to the questionnaire did experience some
kind of dizziness-related disability.

Only a few previous studies have used the DHI
as an outcome measure in persons with COVID-
19 or PCC. The mean total DHI score in this
study, 35.2 is markedly higher than in a previous
study including persons that had had COVID-19 [8].
That study showed a mean total DHI score of 16.1
but their participants were younger and had recov-
ered from COVID-19. Another study using DHI
also reported that dizziness-related disability was
common in individuals with COVID-19 but that it
decreased significantly during the months after the
infection [34]. That study used different cut points
on the DHI which makes comparison with our study
difficult. In another study including participants with
dizziness or balance complaints, 61.3$ had moder-
ate to severe dizziness-related disability according to
the DHI which is higher compared to the 51.8$ in
this study [35]. However, all participants included
in the previous study sought care for dizziness or
balance problems which might explain the higher
proportion of moderate and severe dizziness-related
disability.
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Table 2
Items of the Dizziness Handicap Inventory

Item Median Response option (%)
(IQR) No Sometimes Yes

1. Does looking up increase your problem? (P) 2 (0–4) 30 45 25
2. Because of your problem do you feel frustrated? (E) 2 (0–4) 28 31 41
3. Because of your problem do you restrict your travel for business or
recreation?

2 (0–4) 40 25 35

4. Does walking down the aisle of a supermarket increase your problem? 0 (0–2) 55 27 18
5. Because of your problem do you have difficulty getting into or out of
bed? (P)

0 (0–2) 61 30 9

6. Does your problem significantly restrict your participation in social
activities, such as going out to dinner, going to the movies, dancing, or to
parties?

2 (0–4) 42 25 33

7. Because of your problem do you have difficulty reading? 2 (0–2) 47 34 19
8. Does performing more ambitious activities like sports, dancing,
household chores such as sweeping or putting dishes away, increase your
problem?

2 (2–4) 22 36 42

9. Because of your problem are you afraid to leave your home without
having someone accompany you

0 (0–2) 73 20 8

10. Because of your problem have you been embarrassed in front of others? 0 (0–2) 67 20 14
11. Do quick movements of your head increase your problem? (P) 2 (2–4) 20 32 48
12. Because of your problem do you avoid heights? 2 (0–4) 48 22 30
13. Does turning over in bed increase your problem? (P) 0 (0–2) 64 25 11
14. Because of your problem is it difficult for you to do strenuous
housework or yard work?

2 (2–4) 33 38 29

15. Because of your problem are you afraid people may think that you are
intoxicated?

0 (0–0) 77 13 10

16. Because of your problem, is it difficult for you to go for a walk by
yourself? (C)

0 (0–2) 68 21 11

17. Does walking down a sidewalk increase your problem? 0 (0–2) 69 24 7
18. Because of your problem is it difficult for you to concentrate? 2 (0–2) 36 45 19
19. Because of your problem, is it difficult for you to walk around your
house in the dark?

0 (0–2) 56 29 16

20. Because of your problem are you afraid to stay home alone? (C) 0 (0–0) 83 13 4
21. Because of your problem do you feel handicapped? 2 (0–2) 50 30 21
22. Has your problem placed stress on your relationships with members of
your family and friends? (E)

0 (0–2) 61 22 17

23. Because of your problem are you depressed? (E) 0 (0–2) 63 26 11
24. Does your problem interfere with your job or household
responsibilities?

2 (0–4) 38 33 28

25. Does bending over increase your problem? (P) 2 (0–4) 28 38 34

Each item had a response rate of >98%. Scoring: No: 0, Sometimes: 2, Yes: 4. P: Physical manifestations; E: Emotional impact; C: Catastrophic
impact.

The DHI-items rated as most difficult by the partic-
ipants were related to physical activity such as quick
movements of the head, looking up or bending for-
ward. There were also high scores on items related to
more strenuous activities such as sports, household
chores, engaging in social activities or travel. Based
on the new subscales of the DHI, the results in this
study indicate that the participants mainly had issues
with physical manifestations related to dizziness [27].
They also scored high on item 2 that is related to
the emotional subscale but this could represent an
expression of sadness due to their dizziness-related
problems. The overall lower scores on items related
to the emotional and catastrophic subscales indicate
that situations such as being home alone, walking

alone or feelings of depression due to the dizziness are
less prominent than activities and situations related to
physical movements.

According to previous research, scoring high
on DHI-items related to physical manifestations
might indicate benign paroxysmal positional ver-
tigo (BPPV) [36, 37]. BPPV is a common vestibular
type of vertigo and may be effectively treated with
maneuver treatment [38]. A wide range of other
causes of dizziness is also effectively treated with
vestibular rehabilitation [19]. Thus, once assessed
and diagnosed, evidence-based and effective treat-
ments for dizziness are available [39]. There are
effective modalities for treating dizziness related to
various diseases or disorders but the methods and
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effects of treating dizziness in a PCC population
is still unknown. We suggest that future research
focuses on conducting randomized controlled trials to
explore if established and evidence-based treatments
of dizziness could be effective in PCC rehabilitation
as well.

4.1. Methodological considerations

A major strength in this study was the large sam-
ple size with >500 participants and that there were
a wide age range. Another strength was that par-
ticipation was not restricted by a geographically
limited area. There were however some limitations
that should be addressed. The binary question about
dizziness captured any dizziness experienced during
the past year and the dizziness might not have been
explicitly related to COVID-19 or PCC. Furthermore,
many participants had other diseases which may have
caused the dizziness. We cannot say if there was a
causal relationship between PCC and dizziness in our
study.

The use of social media to recruit participants and
online questionnaire to collect data are effective tools
but they also have certain disadvantages. The recruit-
ment method might have introduced a selection bias
since there is a higher frequency of women engaged
in social media [40]. Furthermore, the participants’
PCC diagnosis was self-reported and may thus be
inaccurate. Some participants may also have found
it difficult to distinguish disability due to dizziness
with disability due to other PCC symptom since they
manifest in similar ways.

The DHI classification mild (0–30)/moderate
(31–60)/severe (61–100) developed by Whitney et al.
[25] was used but in this study, we probably had some
participants without present dizziness that responded
to the DHI. Consequently, we chose to exclude partic-
ipants that answered ‘No’ to all items and thus scored
‘0’ on the DHI. Furthermore, the original subscales in
the DHI were opted out in favor of new subscales that
was developed a few years ago in a re-assessment of
the DHI [27]. The results from the subscales might
thus be difficult to compare with previous research
results using the original subscales. Nevertheless, we
believe that using the new subscales was a strength
since the they were developed in a more scientifi-
cally robust manner. Furthermore, presenting results
of the DHI subscales and items provides a more in-
depth knowledge of the domains and activities mostly
affected by dizziness which might be useful informa-
tion for researchers and clinicians.

5. Conclusions

This study provides important information on
the severity of dizziness-related disability and a
detailed description of what activities and situa-
tions that are most troublesome due to dizziness
for persons with PCC. About half had moderate or
severe dizziness-related disability, and physical man-
ifestations involving bodily movements and more
strenuous physical activities were mostly affected
by the dizziness. These results indicate a vestibu-
lar impairment that could be effectively managed
with vestibular rehabilitation. We suggest that future
research continue to explore the potential causal path-
ways of dizziness in PCC and that persons with
dizziness and PCC are assessed and treated in accor-
dance with clinical guidelines.
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192 E. Östlind et al. / Dizziness-related disability in persons with post-COVID condition

[5] O.L. Aiyegbusi, S.E. Hughes, G. Turner, S.C. Rivera, C.
McMullan, J.S. Chandan, et al. Symptoms, complications
and management of long COVID: A review. J R Soc Med
114(9) (2021), 428–442.

[6] M. Maleki, M. Maarefvand, A.R. Nazeri, A.R. Akbarzadeh
Baghban and A. Borna, Audio-Vestibular Profile of
COVID-19; Systematic Review and Meta-analysis. Iran J
Otorhinolaryngol 34(123) (2022), 145–155.

[7] L. Tabacof, J. Tosto-Mancuso, J. Wood, M. Cortes, A.
Kontorovich, D. McCarthy, et al. Post-acute COVID-19
Syndrome Negatively Impacts Physical Function, Cognitive
Function, Health-Related Quality of Life, and Participation.
Am J Phys Med Rehabil 101(1) (2022), 48–52.
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