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A B S T R A C T   

Objective: Self-reported symptom questionnaires are often used for identifying individuals with functional so-
matic disorders (FSD) in epidemiological research. Studies on their validity in establishing clinically valid cases 
are, however, lacking. We aimed to compare and dissect the processes of identifying participants with FSD with 
symptom questionnaires and FSD diagnoses established by diagnostic interviews. 
Methods: Individuals from the adult Danish population (n = 1590) filled in symptom questionnaires and 
participated in a diagnostic research interview, performed over telephone by trained family physicians. The two 
methods were described and compared in different steps: 1) Agreement on presence of symptoms, 2) agreement 
after FSD symptom pattern criteria had been applied, and 3) agreement on final FSD diagnoses. 
Results: Agreement on symptom presence was high (>82%). Using FSD symptom pattern criteria, the two 
methods agreed in 30–62% of cases within each category. Discrepancies were mainly due to participants ful-
filling symptom patterns in the interview but not in the questionnaires. Agreement between final FSD ques-
tionnaire cases and final FSD interview diagnoses was moderate (>68%) with lower FSD prevalence in the 
interview (26.2% vs 44.5%). Discrepancies were largely explained by the interviewers assessing the symptom 
patterns to be caused by an alternative physical or mental condition. 
Conclusion: Prevalence of final FSD diagnoses were markedly lower in the diagnostic interview compared to self- 
reported questionnaires cases; mainly because of the clinical evaluation of symptom attribution and impairment. 
Symptom questionnaires may be valuable as screening tools and as trans-diagnostic comparison while diagnostic 
interviews are necessary in establishing clinically significant FSD diagnoses.   

1. Introduction 

Epidemiological studies on functional somatic disorders (FSD) and 
functional somatic syndromes such as irritable bowel syndrome, fibro-
myalgia, and chronic fatigue syndrome often use self-reported symptom 
questionnaires for identification of cases with FSD. This method is 
convenient and cost-effective, especially when studying large samples. 
However, the validity of this method for identification of clinically 
relevant cases may be questionable. The diagnosis of FSD is based on the 
presence of a characteristic symptom pattern, besides consideration of 
physical and mental differential diagnoses, and the impairment caused 
by the ailment (1). In questionnaires, patients may under- or over-report 
symptoms, and the report of symptoms may be state dependent, i.e. 
favouring symptoms that are bothering the patient here and now. 

Furthermore, physical symptoms and signals are very common in the 
general population, and in most cases they are mainly part of normal 
human life and not indicators of an illness (2). Using questionnaires, it 
may therefore be difficult to delimitate clinically relevant illness from 
non-pathological everyday bodily distress. Moreover, it may be difficult 
to decide if a symptom is attributable to an FSD, caused by an alternative 
physical or mental condition, or if comorbidity is present (3–5). 

To establish valid clinical diagnoses, diagnostic interviews and 
medical examinations are required. These procedures are, however, 
more resource-demanding in manpower and time and hence are not 
workable in epidemiological research on larger population samples (5). 
To accommodate this, a two-phase design has been introduced (6,7). In 
the two-phase design, participants are first screened by a questionnaire 
and second, probable cases (i.e. high scores on relevant questionnaires 
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and a random sample of all low scores) are further examined with a 
diagnostic clinical research interview (6,7). 

A brief diagnostic interview for assessing FSD has been developed for 
use in large epidemiological studies, the RIFD (Research Interview for 
Functional somatic Disorders) (5). The interview is derived from the 
comprehensive psychiatric interview, Schedules of Clinical Assessment 
in Neuropsychiatry (SCAN) (8), and is intended to be used as a second 
phase tool after a respondent’s self-report in symptom questionnaires. 
The brief semi-structured interview is intended to be used by trained 
physicians to assess whether or not a specific symptom pattern is due to 
an FSD or if the symptom pattern can be attributable to an alternative 
physical or mental condition. Furthermore, the severity and thereby the 
clinical relevance of the condition is established. 

Studies systematically comparing the use of self-reported question-
naires versus clinical diagnostic interviews within the field of FSD are 
lacking. In the current study, a stratified subsample of the adult Danish 
population was included. We aimed to compare and dissect the pro-
cesses of identifying cases with FSD (conceptualised as the diagnostic 
research criteria of Bodily Distress Syndrome (BDS)) (1,9) both with 
symptom questionnaires and FSD diagnoses from clinical diagnostic 
research interviews. Using the diagnostic interview as gold standard, we 
further tested the ability of the symptom questionnaires to identify FSD 
cases compared to the diagnoses established with the interview. 

2. Methods 

2.1. Study participants and data collection 

This cross-sectional study included a stratified subsample from the 
DanFunD (Danish Study of Functional Disorders) part two baseline 
cohort of 7493 adults, randomly drawn from the Danish Civil Regis-
tration System and living in the Western part of Greater Copenhagen 

(10). The study was performed in a two-phase procedure (Fig. 1) (5,11): 
In phase one, all 7493 participants filled in questionnaires on somatic 
symptoms for defining FSD. In phase two, a stratified subsample (n =
2450, 37.7%) were invited to participate in a diagnostic interview. The 
subsample constituted a random sample of every tenth participant (n =
809), all high scores (n = 1641) on the questionnaires, the BDS checklist 
(12,13). 192 were both randomly selected and high scores. The Research 
interviews for Functional somatic Disorders (RIFD) were developed at 
The Research Clinic for Functional Disorders and Psychosomatics at 
Aarhus University Hospital, Denmark; a highly specialized clinic within 
research and clinical management of FSD. All interviews were con-
ducted by telephone by three family physicians, all with more than 12 
years of experience in primary care. The physicians were instructed in 
how to perform the interview by specialists in FSD and the interview 
procedure was pilot-tested on two study participants. Continuing clin-
ical education and supervision with a specialist in FSD took place during 
the interview period. Elsewhere we have showed moderate inter-rater 
reliability (ĸ = 0.47, 95% CI, 0.10–0.77) between the interviewers in 
the current study and promising criterion validity compared to the SCAN 
interview on (observed agreement: 68%, 95% CI: 46.5–85.1). More 
detailed information on the interview and the procedures, please refer to 
Petersen et al., 2019 (5). The interviewers were familiar with the par-
ticipants’ symptom report in the questionnaires, and during the inter-
view they verified the presence of each symptom which had been 
described as ‘somewhat’, ‘quite a bit’, or ‘a lot’ bothering in the ques-
tionnaires. Symptoms from the BDS checklist and in the interview are 
grouped according to organ system into cardiopulmonary (CP), gastro-
intestinal (GI), musculoskeletal (MS), and general symptoms type/fa-
tigue (GS). For each organ system/symptom cluster the interviewer 
evaluated if the symptoms were better explained by a differential 
diagnosis i.e. 1) an alternative physical disease or 2) an alternative 
mental disorder. 

Fig. 1. Procedure of assigning case status in the symptom questionnaires and diagnoses in the interview. Different levels where the two methods are compared are 
shown. 
A total of 25,368 individuals were invited to take part in the questionnaires; 7493 (29.5%) completed. 
A stratified subsample of every tenth participant and all high scores from the questionnaires were invited to take part in the interview: Of the invited 809 randomly 
selected participants, 794 (98.1%) completed the interview. Of the 1641 invited high scores, 796 (48.5%) completed the interview. 
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Finally, the interviewer assessed how bothered or impaired (socially, 
occupationally, mentally, and physically) the participant was by their 
illness. This was done using a four point-rating scale from ‘no impair-
ment’ to ‘severe impairment’. 

To establish the diagnoses of depression and anxiety disorder, the 
interviewer had asses to the participant’s response to the SCL-6 
depression and the SCL-4 anxiety screening questionnaires (14). In the 
diagnostic interview the physicians rated each symptom included in the 
ICD-10 criteria of depression, using the formulation of the SCAN diag-
nostic interview. For anxiety disorder three questions including the core 
symptoms of panic disorders, generalized anxiety disorder, and social 
phobia according to ICD-10 criteria. 

2.2. Written informed consent was obtained from each participant before 
participation 

The study was approved by the independent ethics committees the 
Ethical Committee of Copenhagen County (Ethics Committee: KA-2006- 
0011; H-3-2011-081; H-3-2012-0015) and the Danish Data Protection 
Agency. 

2.3. Measures 

For defining FSD, we included the definition of BDS; the single-organ 
BDS type with subtypes of CP, GI, MS, and GS/fatigue as well as the 
multi-organ BDS type. Because of the background for developing the 
BDS checklist, we used nearly similar symptom pattern criteria to define 
cases of FSD in questionnaires and interviews. In the interview, BDS was 
defined according to the original criteria by Fink et al. (9), i.e. single- 
organ BDS was defined as having ≥3 somatic symptoms from one or 
two symptom clusters or ≥4 somatic symptoms across symptom clusters, 
and multi-organ BDS was defined as having ≥3 somatic symptoms from 
at least three of the four symptom clusters on the 30-item BDS checklist 
(11). In the interview, the symptoms were stated as being present or not. 
In the questionnaires, BDS was defined according to the questionnaire 
criteria by Budtz-Lilly et al. (12) which have been verified in the general 
population as well (13). Single-organ BDS was here defined as having ≥4 
somatic symptoms from one or two of the four symptom clusters, while 
multi-organ BDS was defined as having ≥4 somatic symptoms from at 
least three of the four symptom clusters from the 25-item BDS checklist 
(15). Symptoms were rated on a five-point rating scale, and a cut-off was 
made according to the original paper by Budtz-Lilly et al. (12), hence, 
symptoms reported to be ‘somewhat’, ‘quite a bit’, or ‘a lot’ bothering 
were included. 

2.4. Analysis 

All analyses were performed in Stata 16.0 for Windows (StataCorp 
LLC, College Station, USA) (16). 

The symptom questionnaires and the diagnostic interviews were 
compared at different levels (Fig. 1): 

At the first level, the two methods were compared as to measuring 
presence of symptoms, and observed agreement was calculated with 
95% confidence intervals (CI). 

The second level included comparison of the two methods after FSD 
symptom pattern criteria had been applied to the data. 

For the interview, the process from fulfilling the initial FSD symptom 
pattern criteria to receiving a final FSD diagnosis was investigated. This 
process included assessment of whether the symptom patterns could be 
attributed to physical or mental differential diagnoses together with 
establishment of clinical relevance of the symptom pattern, i.e. if the 
interviewee was impaired because of the symptoms. 

At the third level, agreement on final FSD cases from the symptom 
questionnaires and final FSD diagnoses given in the interviews was 
investigated. Using he interview as gold standard, observed agreement, 
sensitivity, specificity, positive predictive value (PPV), and negative 

predictive value (NPV) were calculated and reported with 95% CI. 
Discrepancies between the two methods were further investigated, and 
reasons why a questionnaire case was not given a final FSD diagnosis in 
the interview were identified. 

3. Results 

3.1. Study population 

A total of 1590 (64.9%) of the invited participants accepted the 
invitation for the diagnostic interview and were included in the study; 
607 were randomly selected, 796 were high scores, and 187 were 
randomly selected but also showed to be high scores. Their median age 
was 54 years (IQR: 44–63 years), and 59.6% were women. Those who 
declined to participate in the interview were older than interviewees 
(56 years, IQR: 46–64, Mann-Whitney U test: p = 0.003), but they did 
not differ on sex and education. 

3.2. Agreement on symptom level (comparison 1) 

Data and estimates of agreement are displayed in Appendix A for all 
30 symptoms. Generally, observed agreement between self-reported 
symptoms in the questionnaires (described as ‘somewhat’, ‘quite a 
bit’, or ‘a lot’ bothering) and symptoms verified in the interviews as 
clinically significant was high (82–98%). Aside from the symptom ‘hy-
perventilation’, symptoms were more often identified as present in the 
questionnaire compared to the interview. The most prevalent symptom 
according to the questionnaire was ‘excessive fatigue’ while it was ‘pains 
in arms or legs’ according to the interview. The two methods agreed in 
‘vomiting’ being the least prevalent symptom. 

3.3. Agreement after applying symptom pattern criteria for functional 
somatic disorders (comparison 2) 

Regarding fulfilling the symptom pattern criteria, the two methods 
agreed in 30–62% of cases within each diagnostic category, and for any 
(overall) FSD, agreement was 55.9% (Fig. 2). Discrepancies were mainly 
due to participants fulfilling criteria for symptom patterns in the inter-
view and not in the questionnaires. This was especially pronounced 
within the CP symptom cluster where 62% of all cases fulfilled the 
symptom pattern criteria according to the interview but not in the 
questionnaires. 

3.4. The interview process leading to a diagnosis of functional somatic 
disorders 

Table 1 shows the result of the clinical evaluation of symptom 
attribution and impairment, i.e. the number of participants excluded as 
FSD cases by the diagnostic interview because their symptom pattern 
was caused by an alternative physical or mental condition, or because 
they were not impaired by their symptoms. Only 47.2% of participants 
with a symptom pattern corresponding to any FSD received a final FSD 
diagnosis. For the specific symptom clusters, 31–70% of participants 
who initially fulfilled the symptom pattern criteria were given a final 
diagnosis of FSD. The majority of exclusions were based on the in-
terviewers’ assessment of the symptom pattern being caused by an 
alternative physical disease. This was especially pronounced within the 
musculoskeletal cluster, where 62% of interviewed participants with 
positive symptom pattern criteria were excluded (most frequent 
excluding physical diseases were osteoarthritis, discus disease, and 
sequelae from other diseases or traumas). 

3.5. Agreement between final questionnaire cases and final interview 
diagnoses of FSD (comparison 3) 

Overall, using the interview as gold standard, agreement between 
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final subtype FSD cases assigned in the symptom questionnaires and 
final subtype FSD diagnoses assigned in the interview was moderate 
(68–94%) with moderate specificity (67–97%) and high NPV (89–96%) 
(Table 2). This implied that the questionnaires had high ability to 
identify individuals without FSD. Looking at any FSD and not subtypes, 
the agreement was 71.1%, sensitivity 79.6%, and specificity 68.1%. 

The prevalence of overall FSD from the questionnaires was 44.5 
(95% CI: 42.0–46.9%) and reduced to 26.2% (95% CI: 24.1–28.5%) in 
the interview). A large fraction of questionnaire cases fulfilled raw 
symptom patterns in the interview (79–89%), but only 46.5% received a 
final diagnosis of any FSD in the interview; 35.8% for single-organ FSD 
and 44.9% for multi-organ FSD (Table 3). This was mainly due to the 
interviewers ascribing the symptom patterns to other conditions and 
was especially pronounced for cardiac disease in the CP cluster, in-
flammatory diseases in the GI cluster, osteoarthritis and disc disease in 
the MS cluster, and depression in the GS cluster. Reasons for not being 
diagnosed with an FSD in the interview are listed in Table 4. 

We further investigated if these false positive cases from the ques-
tionnaires could be eliminated using self-reported differential diagnoses, 
also from the questionnaires. Hence, a previously used algorithm 
excluding those questionnaire cases reporting to suffer from chronic 
physical disease associated with multiple symptoms (chronic obstructive 
pulmonary disease or stroke) or those suffering from at least two of the 
diseases associated with fewer symptoms (cancer, myocardial infarc-
tion, other heart disease, diabetes and asthma) were used (2,15). For 
mental disorders, participants reporting to suffer from either depression 
or anxiety in the questionnaires were excluded. Results from these an-
alyses did not markedly change the results on observed agreement, 

sensitivity, specificity, PPV, or NPV, but the prevalence of FSD from the 
questionnaires was reduced (Appendix B). 

As this study includes a stratified subsample of participants, esti-
mates on observed agreement, sensitivity, specificity, PPV, and NPV on 
the random sample of participants only were also calculated in order to 
obtain estimates at population level. Generally, these results showed 
increased observed agreement, specificity, and NPV, while the sensi-
tivity and PPV decreased. Results are displayed in Appendix C. 

4. Discussion 

4.1. Main findings 

In this general population study, we found high agreement between 
self-reported questionnaires and diagnostic interviews regarding symp-
tom presence (comparison one). Adding FSD symptom pattern criteria to 
the analyses showed that most of the discrepancies were because the 
participants fulfilled the criteria according to the diagnostic interview 
but not in the questionnaires (comparison two). However, only <47% of 
the questionnaire cases with any FSD were confirmed when examined by 
a trained physician using a diagnostic research interview. The exclusion 
of these false positive questionnaire cases mainly constituted differential 
diagnoses, or that the symptom pattern was mild and clinically insig-
nificant according to the diagnostic interview. This underlined the 
importance of the clinical evaluation during a diagnostic interview 
performed by trained physicians with medical knowledge: The preva-
lence of final FSD was lower using the interview, and the reason for this 
was mainly the interviewers’ evaluation and distinction between FSD 
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Table 1 
Overview of the interview process leading to a diagnosis of FSD (n = 1590).   

Symptom pattern 
fulfilled 

Symptom pattern caused by 
physical disease 

Symptom pattern caused by mental 
disorder 

Symptom pattern not 
impairing 

Final 
diagnosis 

n n n n n (%) 

Cardiopulmonary 208 71 14 10 113 (54.3) 
Gastrointestinal 359 71 0 38 250 (69.6) 
Musculoskeletal 573 357 4 32 180 (31.4) 
General symptoms 308 85 8 27 188 (61.0) 
Single-organ 773 357 13 77 326 (42.2) 
Multi-organ 173 73 5 9 86 (49.7) 
Any functional somatic 

disorder 
873 357 18 86 412 (47.2)  
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symptom patterns and symptoms caused by other relevant conditions. 
The finding of more participants fulfilling criteria for a symptom 

pattern in the interview than in the questionnaires might be attributed to 
the use of slightly different symptom pattern criteria: In the question-
naires, FSD was defined by the BDS criteria by Budtz-Lilly et al. (12), 
while the BDS criteria by Fink et al. (9) were used in the interview. The 
latter requires fewer symptoms for the symptom pattern criteria to be 
fulfilled and hence entail more diagnoses. Another explanation might be 
that the questionnaires only ask about the most bothersome symptoms, 
whereas the interview may allow for mention of other symptoms that 
could fit into the diagnostic criteria of FSD. Symptoms were assessed 
using a five-point Likert scale in the symptom questionnaires and a cut- 
off on impairment for defining clinically relevant symptoms to be 
included in the FSD symptom pattern criteria. This distinction was based 
on the interviewer’s clinical evaluation in the interview. Hence, using 
the exact same symptom pattern criteria with both methods would not 
be suitable. 

4.2. Comparison to other studies 

Studies comparing questionnaires and interviews for the diagnosing 
of FSD are lacking. A review found moderate correlation (0.57–0.80) 
between diagnostic interviews and the Physical Health Questionnaire 
(PHQ-15), the Symptoms Checklist Somatization subscale, and the 
Recent Physical Symptoms Questionnaire (RPSQ). Furthermore, the 
PHQ-15 and the RPSQ both showed a correlation on 0.63 to clinical 
symptom evaluation (17). Another study found that self-reported so-
matic symptom counts by the PHQ-15 could not adequately identify 
patients with unexplained disease compared to medical assessment, 
obtaining sensitivities and specificities just above chance (18). None of 
these studies, however, evaluate the different steps in the process of 
making a final diagnosis as in this current study. 

We found high agreement in obtaining symptoms between the two 
methods, with the highest frequency of the majority of symptoms in the 
questionnaires. This is in line with a study comparing health symptom 
reporting between questionnaires and interviews in American war vet-
erans (19). Here, discrepancies mainly constituted that mild symptoms 
obtained in questionnaires were not noted in the interview, and the 
study concluded that researchers should be careful in interpreting mild 
symptom reports. 

Studies on headache comparing questionnaires and interviews for 
establishing diagnoses are inconsistent: Some studies have shown that 
screening questionnaires may be an acceptable tool for establishing 
migraine prevalence in adolescents (20) and adults (21,22), while a 
study on migraine and tension-type headache concluded that question-
naires were not a satisfactory tool for diagnosing (23). They concluded, 
in line with the current study, that researchers should be cautious in 
handling data obtained by means of subjective statements such as self- 
reported questionnaires. 

The different results from previous studies may indicate that the 
agreement between questionnaires and interviews regarding establish-
ment of diagnoses depends on the disease investigated. A study 
comparing self-reported medical history between questionnaires and 
interviews found the highest agreement for more severe well-defined 
diseases such as myocardial infarction, cancer, and diabetes mellitus, 
while poorer agreement was seen for the less severe and more transient 
diseases (24). The poor agreement was primarily the result of disease 
being frequently reported in the interview and not in the questionnaires 
which is in contrast to our result of lower FSD prevalence in the 
interview. 

It is important to remember that diagnoses established by a diag-
nostic interview may not be the ultimate truth. Especially in a general 
population sample such as the one included in the current study, there 
may be many grey areas in which it is difficult to decide upon clinical 
relevance of a case. When it comes to establishment of relevant differ-
ential diagnoses, some may be very straight forward, e.g. cancer, cardiac 

Table 2 
Agreement between symptom questionnaires and diagnostic interviews.    

Questionnaire 

Interview      

− + % (95% CI)     

Agreement 91.1 
(89.6–92.5) 

Cardiopulmonary − 1417 57 Sensitivity 25.7 
(17.9–34.7)  

+ 84 29 Specificity 96.1 
(95.0–97.1)     

PPV 33.7 
(23.9–44.7)     

NPV 94.4 
(93.1–95.5)     

Agreement 86.4 
(86.6–88.1) 

Gastrointestinal − 1244 90 Sensitivity 50.0 
(43.6–56.4)  

+ 125 125 Specificity 93.3 
(91.8–94.5)     

PPV 58.1 
(51.2–64.8)     

NPV 90.9 
(89.2–92.3)     

Agreement 75.2 
(73.0–77.3) 

Musculoskeletal − 1053 352 Sensitivity 77.2 
(70.4–83.1)  

+ 41 139 Specificity 74.9 
(72.6–77.2)     

PPV 28.3 
(24.4–32.5)     

NPV 96.3 
(94.9–97.3)     

Agreement 87.8 
(86.1–89.4) 

General symptoms − 1288 113 Sensitivity 56.9 
(49.5–64.1)  

+ 81 107 Specificity 91.9 
(90.4–93.3)     

PPV 48.6 
(41.9–55.4)     

NPV 94.1 
(92.7–95.3)     

Agreement 68.3 
(65.9–70.6) 

Single-organ − 841 400 Sensitivity 70.2 
(64.9–75.1)  

+ 97 228 Specificity 67.8 
(65.1–70.4)     

PPV 36.3 
(32.5–40.2)     

NPV 89.7 
(87.5–91.5)     

Agreement 94.1 
(92.9–95.2) 

Multi-organ − 1461 38 Sensitivity 36.0 
(26.0–47.1)  

+ 55 31 Specificity 97.5 
(96.5–98.2)     

PPV 44.9 
(32.9–57.4)     

NPV 96.4 
(95.3–97.3)     

Agreement 71.1 
(68.8–73.3) 

Any functional 
somatic disorder 

− 786 369 Sensitivity 79.6 
(75.4–83.4) 

+ 84 328 Specificity 68.1 
(65.3–70.7)     

PPV 47.1 
(43.3–50.8)     

NPV 90.3 
(88.2–92.2) 

Abbreviations: CI = confidence interval; PPV = positive predictive value; NPV =
negative predictive value. 
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diseases, stroke, depression etc. In other cases, it may be more difficult to 
establish whether the symptom patterns are caused by an FSD, another 
condition or a combination of these. This may be especially difficult with 
the MS subtype where we found the most pronounced differences. MS 
symptoms are very prevalent in the general population, and they tend to 
increase with age (15,25,26). It may therefore be difficult to decide if MS 

symptoms are caused by e.g. a present osteoarthritis or other age-related 
ailment. However, despite these issues, this distinction between what 
causes the symptom patterns ought to be more accurate in the diagnostic 
interview using trained family physicians as interviewers compared to 
symptom questionnaires with self-reported conditions. 

The BDS diagnostic construct used in the present study may be 
defined as a condition in which the patients suffer from impairing so-
matic symptoms often presenting in a characteristic pattern. Before the 
diagnosis can be established, other physical or mental causes for the 
ailment must be considered (1). Several other diagnostic concepts exist 
within this field, e.g. the speciality-specific functional somatic syn-
dromes (FSS) (i.e. irritable bowel syndrome, fibromyalgia, chronic fa-
tigue syndrome) and the DSM-5 Somatic Symptom Disorder (SSD). The 
BDS diagnostic construct is well founded in empirical research and 
previous studies have shown that it encompasses the various FSS and 
somatoform disorders (11,13,15,27,28). Therefore, the results most 
likely would not have changed if we have used another approach for 
conceptualizing the FSD. The unifying concept of BDS largely resembles 
the newly proposed FSD classification recommended by the European 
Network to Improve Diagnostic, Treatment and Health Care for Patients 
with Persistent Somatic Symptoms European (EURONET-SOMA). This 
diagnosis has now also been included in the Danish version of the In-
ternational Statistical Classification of Diseases and Related Health 
Problems, 10th Revision (ICD-10) (1). 

We investigated if the exclusion mechanism of differential diagnoses 
during the interview process could be imitated with available informa-
tion from the questionnaires. For this purpose, we used a pre-defined list 
of diseases which had been used in previous research on the same data 
(2,15). However, our results on agreement between final questionnaire 
FSD cases and final interview FSD diagnoses did not change. It may be 
discussed if the pre-defined algorithm of exclusion in this study was the 
most appropriate one to use. It would be interesting to investigate if an 
approach, excluding cases from specific symptom clusters on the basis of 
specific diseases, as it has been done in other studies on FSD (29–32), 
would be more feasible. Future studies should investigate this issue 
further. 

4.3. Strengths and limitations 

The current study had several strengths: First, it included a sample of 
1590 participants which is a large sample considering that all partici-
pants went through a diagnostic interview with trained family physi-
cians. Second, experienced family physicians with expertise in making 
the distinction between clinically relevant and clinically irrelevant 
ailment were used as interviewers. Third, validated symptom pattern 
criteria were used to define FSD. The usefulness of the diagnostic 
construct of BDS and the BDS checklist in identifying individuals with 
FSD has been demonstrated in both clinical settings and population- 
based samples (9,12,13,33). The construct of BDS acknowledges the 
variety and range of severity of FSD and allows taking both single- and 

Table 3 
Clinical evaluation of cases from the questionnaires.   

Questionnaire Interview 

Symptom pattern 
fulfilled 

Symptom pattern 
verified 

Symptom pattern caused by 
physical disease 

Symptom pattern caused by 
mental disorder 

Symptom pattern not 
impairing 

Diagnosed by 
interview 

n n (%)* n n n n (%)* 

Cardiopulmonary 86 68 (79.0) 28 6 5 29 (33.7) 
Gastrointestinal 217 176 (81.1) 37 0 14 125 (57.6) 
Musculoskeletal 492 406 (82.5) 244 2 21 139 (28.3) 
General symptoms 220 176 (80.0) 49 5 15 107 (48.6) 
Single-organ 635 504 (79.3) 227 4 45 228 (35.8) 
Multi-organ 69 56 (81.2) 19 2 4 31 (44.9) 
Any functional somatic 

disorder 
705 631 (89.5) 236 11 56 328 (46.5)  

* Percentage of all questionnaire cases. 

Table 4 
Causes for excluding questionnaire cases in the interview.  

Symptom cluster Excluding causes n 

Cardiopulmonary Cardiac disease incl. sequelaea 18 
Asthma 3 
Chronic obstructive pulmonary disease 3 

Gastrointestinal Sequelae from treatment (surgery, medication) 12 
Inflammatory diseasesb 10 
Ulcus ventriculi and pylori incl. Sequelae 4 
Cancer 3 
Diverticulosis colon incl. Polyps 3 
Gastritis 2 

Musculoskeletal Osteoarthritis 99 
Disc disease 33 
Sequelae from other diseasesc 22 
Sequelae from trauma, e.g. bone fractures 21 
Inflammatory diseasesd 17 
Sequelae from surgery 14 
Sequelae from stroke 7 
Tendinitis and bursitis 6 
Cancer incl. Sequelae 5 
Side effects from medical treatment 4 
Ankylosing Spondylytis 2 
Nerve compression 2 
Carpal Tunnel Syndrome 1 

General symptoms Depression 14 
Various diseasese 14 
Side effects from treatment (medical) 7 
Stroke incl. Sequelae 6 
Cancer incl. sequelae 6 
Other mental disordersf 5 
Sequelae from brain trauma 4 
Migraine, cluster headache 3 
Sleep apnea 1 
Narcolepsy 1 
Ehlers Danlos Syndrome 1 

Most frequent reported causes for excluding symptom questionnaire cases as 
cases in the interview. 

a Arrhythmia, Heart Insufficiency, Acute Myocardial Infarction, Arterioscle-
rosis, Heart Valve Insufficiency, medical side effects. 

b Ulcerative Colitis, Crohn’s disease, Coeliac Disease. 
c Sarcoidosis, Yersinia infection, Systemic Lupus Erythematosus. 
d Rheumatoid Arthritis, Psoriasis Arthritis, Polymyalgia. 
e Rheumatoid Arthritis, Epilepsies, Multiple Sclerosis, cardiac disease, 

gastrointestinal disease. 
f bsessive Compulsive Disorder, Attention Deficit Hyperactivity Disorder, 

anxiety, Post Traumatic Stress Disorder, Social Phobia, Anorexia Nervosa, Stress 
Disorder. 
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multi-systemic conditions into account (1,11). Fourth, we compared 
questionnaires and interviews in different steps, thus making the diag-
nostic process transparent. This approach allowed us to systematically 
identify similarities and discrepancies throughout the process of iden-
tifying FSD with the two methods. 

An important limitation is, that the interviewers did not have access 
to the participants’ medical records, and no physical examinations were 
performed. Both would normally be required to make a proper diagnosis 
of FSD. Hence, the interviewers had to fully rely on the participants’ own 
reports on symptoms, hospital admissions, and treatments. Also, we 
included a stratified sample from the adult general population. If we had 
included a more selected study sample, e.g. severely ill patient from 
specialized clinical setting, the agreement between questionnaires and 
interviews might have been different. However, this choice may also 
have induced higher risk of selection bias. 

Previous research and the current study show the limitations of self- 
reported questionnaires when comparing to diagnostic interviews. 
However, it is important to remember that interview assessments may 
not be free from methodological limitations either. The choice of tool 
should therefore be made on the basis of research question, study design, 
and size of study sample. When screening for FSD prevalence in large 
samples, for trans-diagnostic research, and for measuring symptom 
severity, symptom questionnaires may constitute a relevant and 
important tool, but using a questionnaire as diagnostic tool may induce 
the risk of over-medicalization. When establishing clinically significant 
FSD diagnoses, the diagnostic interview is superior. It is important in 
future research within the epidemiology of FSD not only to acknowledge 
the potential limitations of each assessment method, but also to take 
these issues into account in the interpretation of results, e.g. when 
studying FSD characteristics and risk factors. 
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[11] M.W. Petersen, A. Schröder, T. Jørgensen, E. Ørnbøl, T. Meinertz Dantoft, 
M. Eliasen, et al., Irritable bowel, chronic widespread pain, chronic fatigue and 
related syndromes are prevalent and highly overlapping in the general population: 
DanFunD, Sci. Rep. 10 (1) (2020) 3273. 

[12] A. Budtz-Lilly, P. Fink, E. Ørnbøl, M. Vestergaard, G. Moth, K.S. Christensen, et al., 
A new questionnaire to identify bodily distress in primary care: the ‘BDS checklist’, 
J. Psychosom. Res. 78 (6) (2015) 536–545. 
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