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ABSTRACT

INTRODUCTION. Long COVID, characterised by persistent symptoms following COVID-19, affects about 10% of individuals
recovering from SARS-CoV-2. The overlap of symptoms described in long COVID and functional somatic disorder (FSD) raises
questions about shared pathophysiology. This report compares the prevalence and profiles of physical symptoms among
patients with long COVID, patients with FSD and the general population.

METHODS. Data from a cohort of patients with long COVID referred for diagnostics, a cohort of patients seen in a regional
clinic for FSD and individuals from the general population were used. Questionnaires, including the bodily distress syndrome
checklist, were used to assess physical symptoms.

RESULTS. A total of 436 patients with long COVID, 264 patients with FSD and 9,656 individuals from the general population
were included. A lower prevalence of symptoms was observed in patients with long COVID than in patients with FSD.
However, the prevalence of symptoms in patients with long COVID remained higher than in the general population. In patients
with long COVID, dominant symptoms were from the general symptoms (GS) cluster (concentration difficulties, fatigue,
headache, memory problems) and muscle pain. Additionally, 11% met the criteria for multi-organ FSD, exhibiting a similar
symptom profile to patients with FSD.

CONCLUSIONS. A total of 11% of long COVID patients had a symptom profile similar to that of patients with multi-organ FSD.
GS, including fatigue and muscle pain, were common. These findings highlight the need for prospective studies to identify
patients with similar symptoms, pathogenesis and treatment options.

FUNDING. None.

TRIAL REGISTRATION. Not relevant.

Long COVID affects millions globally and includes symptoms in the central nervous, cardiopulmonary and
musculoskeletal systems [1, 2]. Functional somatic disorder (FSD) is characterised by persisting physical
symptoms that cannot be better explained by other physical or mental conditions. The persistence of physical
symptoms has been observed after other viral infections besides COVID-19 [3], and prior infections have been
reported in patients with FSD [4]. However, research on the possible overlap between FSD and long COVID

symptoms is lacking. This comparison is crucial for exploring shared mechanisms and treatments. We
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compared symptom prevalence and profiles among three Danish cohorts: patients with long COVID, patients
with severe FSD and a general population sample, expecting to find symptom profiles similar to those of FSD in

some patients with long COVID.

Methods
Study samples

Patients in the clinical cohorts were = 18 years and referred from their GP to Aarhus University Hospital (AUH),
Denmark. All three cohorts completed self-reported questionnaires, including the bodily distress syndrome

(BDS) checklist, a diagnostic aid for diagnosing FSD.

The long COVID cohort included patients with complex and prolonged symptoms lasting at least 12 weeks after
SARS-CoV-2 infection [5, 6]. If they met long COVID criteria, including attribution to infection with SARS-CoV-2
[5], patients were diagnosed with long COVID (DB948A) and enrolled [6, 7]. During 2021, a total of 436 patients
with long COVID were included in the cohort.

The FSD cohort included patients referred to the Research Clinic for Functional Disorders at the AUH, with
symptoms present for at least six months and suspected FSD of the multi-organ type. The waiting time was two
years. During 2020-2023, a total of 264 patients were included. Data were obtained from the national clinical

database, FuncData [8].

The general population cohort came from the Danish Study of Functional Disorders (DanFunD), gathered
between 2011 and 2015 [9]. The DanFunD baseline cohort includes a total of 9,656 persons (33.7% of those

invited) aged 18-76 years from the western part of Copenhagen.
The bodily distress syndrome checklist

The validated 25-item BDS checklist measured physical symptoms of FSD [10]. It categorises symptoms into four
clusters: cardiopulmonary, gastrointestinal, musculoskeletal (MS) and general symptoms (GS), and separates
patients into three categories: No FSD, single-organ FSD (i.e., symptoms from one or two clusters) and multi-
organ FSD (i.e., symptoms from = 3 clusters) [10]. We compared the prevalence of all 25 symptoms as well as
profiles in the four symptom clusters, considering profiles alike if the same symptoms in the cluster were most

frequent in the compared cohorts.
Cohort characteristics

Health risk factors, including diagnoses before long COVID, were systematically collected in the patients’ files.

Psychological strains and socioeconomic parameters were included in the patient-reported questionnaire.

Variables were compared using risk ratios with 95% confidence intervals (CI) and ¥? test for statistical

significance, using StataNow/MP 18.5.

Trial registration: not relevant.

Results
Sociodemographic and clinical characteristics

The long COVID cohort showed sociodemographic differences compared to the FSD and the general population
cohorts (Table 1). Patients with long COVID had diabetes and cardiovascular diseases less often than the general

population cohort, whereas symptoms of depression and anxiety were more frequent in the long COVID than in
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the general population cohort but less so than in the FSD cohort.

TABLE 1 Characteristics of patients with long COVID compared to those of patients with
severe functional somatic disorder and the general population, at the first clinical evaluation
and inclusion in the cohort.

Long COVID cohort" FSD cohort Gen. pop. cohort Long COVID compared to,

(Nooy = 438) (Neso = 264) (Ng = 9,656) RR (95% CI)

% (n) median (IQR) % (n) median (IQR) % (n) median (IQR) FSD gen. pop.
Sex: males 28(121) 19 (49) 46 (4,453) 1.50" (1.11-2.00)  0.60* (0.52-0.70)
Age 47 (36-56) yrs 42 (33-52) yrs 54 (44-64) yrs
Age > 45 yrs 56 (243) 39 (103) 73 (7,017) 1.43*(1.20-1.70)  0.77* (0.70-0.83)
Time from symptom onset 6.3 (4.5-10.0) mos.
to inclusion
Diabetes 2(7) 5(439) 0.35* (0.17-0.74)
Asthma 14 (62) 10(983) 1.40* (1.10-1.77)
COPD 1(5) 2(209) 0.53 (0.22-1.28)
Coronary heart disease 1(3) 2(162) 0.41 (0.13-1.28)
Cerebrovascular disease <1 2(231) 0.19* (0.05-0.77)
Hypertension 10 (44) 29(2,754) 0.35* (0.27-0.47)
Previous depression® 12 (53) 12(1,155) 1.01 (0.79-1.32)
Current smoker 7 (29) 17 (46) 13(1,263) 0.41* (0.26-0.63)  0.54* (0.38-0.77)
BMI > 25, kg/m? 64 (271) 45 (119) 54(5,224) 1.42*(1.22-1.65) 1.18* (1.10-1.27)
Socioeconomic status
Higher education:
Oyrs 22 (98) 19 (51) 10 (995) 1.16 (0.86-1.57) 2.18* (1.81-2.62)
1-4 yrs 67 (293) 66 (175) 58(5,552) 1.01(0.91-1.13) 1.17* (1.09-1.25)
>4yrs 10 (45) 11 (30) 29 (2,845) 0.91 (0.59-1.40) 0.35* (0.27-0.46)
Employed or self-employed 89 (386) 21 (56) 67 (6,488) 4.17*(3.30-5.28)  1.32* (1.27-1.37)
Not living alone 83 (303) 82(217) 77 (7,469) 1.01(0.94-1.09) 1.07* (1.02-1.13)
Mental health and
physical symptom load
Depression score > 8, 15 (64) 33 (87) 3(265) 0.46* (0.35-0.61)  5.54* (4.29-7.15)
SCL-13 item 8-13*
Anxiety score > 5, 28 (120) 47 (123) 3(291) 0.61* (0.50-0.74) 9.37* (7.75-11.32)
SCL-13, item 1-4%
BDS total sum score 27 (19-38) 48 (36-58) 11 (6-18)
BDS score > 40° 18 (80) 68 (179) 0.23 (223) 0.27*(0.22-0.36)  7.95* (6.27-10.07)
Screening results of functional
somatic disorder using the 25
item BDS checklist results
Overall FSD¢ 65 (284) 88 (233) 16(1,543) 0.74* (0.68-0.80)  4.08* (3.75-4.43)
Single-organ FSD® 55 (238) 47 (124) 15(1,447) 1.16 (1.00-1.36) 3.64* (3.30-4.02)
Multi-organ FSD! 11 (46) 41 (109) 1 (96) 0.25* (0.19-0.35)  10.61* (7.57-14.88)

BDS = bodily distress syndreme; Cl = confidence interval; DanFunD = Danish Study of Functional Disorders; FSD = functional somatic disorder; gen. pop. = general population; RR = risk
ratio; SCL = Symptom Checklist; SCL-ANX4 = SCL anxiety subscale; SCL-DEP& = SCL depression subscale.

a) Before SARS-CoV-2 infection/at inclusion in the DanFunD, FSD cohort.

b) Psychological strains were reported by the patients using the SCL-ANX4 and the SCL-DEP6.

c-f) BDS checklist symptoms were rated on a 5-point Likert scale and dichotomised, i.e. symptoms rated to be ‘somewhat, ‘quite a bit' or ‘a lot' bothering were included.

c) We used a cut-off on the total BDS sum score of 40 to represent dichotomised BDS checklist sum score results.

d) = 4 symptoms with a clinically relevant score - somewhat, quite a bit or a lot - in 1-4 organ groups: cardiopulmenary, gastrointestinal, generalised or musculoskeletal symptoms.
e) = 4 symptoms in each of 1-2 organ groups.

) = 4 symptoms in each of 3-4 organ groups [10].

g) Unadjusted RR.

*) p < 0.05, using ? test.

Functional somatic disorder in patients with long COVID

The prevalence of patients meeting criteria for any FSD according to the BDS checklist was 65% in patients with
long COVID, 88% in patients with FSD, and 16% among patients in the general population cohort. Among
patients with long COVID, 11% met criteria for multi-organ FSD, compared to 41% in patients with FSD and 1%
in the general population cohort. Single-organ criteria were met in 55% of patients with long COVID and 47% of
patients with FSD (Table 1).

Symptom profiles

Symptom prevalence was lower among patients with long COVID than among patients with FSD and higher than
in the general population cohort (Figure 1 A). GS and, to a lesser degree, MS symptoms predominated in the long
COVID cohort. The symptom profiles were visually similar between the long COVID and the FSD cohort, in the
GS and MS clusters (Figure 1 A). The subgroup of 11% of patients with long COVID who met the criteria for FSD

Open Access under Creative Commons License CC BY-NC-ND 4.0 3/7



DANISH MEDICAL JOURNAL

of the multi-organ type exhibited symptom prevalence and profiles in all four clusters similar to those of patients
with FSD (Figure 1 B).

FIGURE 1 A. Profile of individual symptoms in patients with long COVID, patients with
severe functional somatic disorder (FSD) and in the general population (gen. pop.), using
the 25-item bodily distress syndrome (BDS) checklist. Frequency (%) shown on the y-axis.
In the BDS checklist, symptoms are rated on a five-point Likert scale. Symptoms were
dichotomised, i.e. symptoms rated to be ‘somewhat’, ‘quite a bit’ or ‘a lot’ bothering were
included. Figures describe the outcome in dichotomised symptom scores. B. Multi-organ
FSD: having at least four symptoms from three or four of the symptom clusters.
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**) Statistically significant difference between long COVID and FSD cohorts (Bonferroni correction, p < 0.002. Estimates and confidence intervals not shown).

Discussion

In this comparative study, we found that patients with long COVID reported more physical symptoms than the
general population and fewer symptoms than patients referred to an FSD clinic. Atdiagnosis (median seven
months after SARS-CoV-2 infection), 11% of patients with long COVID met the criteria for multi-organ FSD, and

these patients had similar symptom prevalence and profiles to those in the FSD cohort.
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Long COVID symptoms have been widely documented [1, 11]. More than 200 symptoms have been attributed to
long COVID [12]. The higher symptom prevalence than in the general population cohort was therefore not
surprising. The lower symptom prevalence in long COVID than in patients with FSD aligns with referral criteria

based on suspected FSD.

General symptoms such as headaches, concentration and memory problems, fatigue and muscle pain
predominated in patients with long COVID. The frequent occurrence of fatigue (Figure 1 A) - a common feature
of post-viral conditions - raises the question of whether it represents a physiological post-viral reaction or bodily
and mental stress following infection that may trigger the development of FSD, and whether there is an overlap

in disease mechanisms [3, 13].

Persistent symptoms have been observed following infections such as Epstein-Barr virus (EBV) infection [14],
dengue, chikungunya [15], viral meningitis [16] and human herpesvirus 6 infection [17]. Fatigue following EBV
and cognitive issues after viral meningitis have been documented, but comparisons of symptom profiles are
limited [14, 16]. Similarities suggest common pathogenesis, with inflammatory mechanisms and potential
neuromuscular damage [18] along with mitochondrial defects noted in patients with long COVID and in patients
with chronic fatigue [19, 20]. Some patients with FSD may have developed FSD triggered by infection, and it is
important to explore whether predominant GS symptoms or other characteristics are descriptive of such

patients.

The BDS checklist was used for research purposes without diagnostic verification. Bias may arise from
differences in study design, age, sex, symptom duration, comorbidities, calendar effects, geographic variations
and questionnaire presentation. Patient selection was influenced by disease severity, health literacy and
healthcare structure. The graphical similarities of profiles were not statistically tested and should be interpreted
with caution. Despite these limitations, this study is the first to compare symptom prevalence and profiles
among patients with long COVID, patients with FSD, and the general population. This study cannot determine

shared disease mechanisms, and similarities may be due to selection bias.

CONCLUSIONS

Patients meeting the criteria for multi-organ FSD exhibited similar symptom profiles. GS, including fatigue and
muscle pain, were common in both the long COVID and FSD cohorts, suggesting a potential overlap in
pathogenesis. Prospective studies on various infections are needed to further investigate shared symptom

profiles, underlying mechanisms and treatment options.
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