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The management of low-grade fever in adults has not been codified. This gap is related not only to the numerous
possible aetiologies but also to the difficulty of escaping the monocausal model of diseases. This article explores

the complex issue of positive signs in‘psychogenic fever'through Reimann’s 1930s series. The discussion emphasises
Canguilhem’s positions regarding vital signs and proposes (1) a semantic clarification of ‘habitual hyperthermia'and (2)
an amendment of the Belgian diagnostic criteria based on the concept of functional disorder. This paper also sug-
gests following Peirce’s pragmatism in the face of an uncommon clinical picture.
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Between physiology and pathology there is no
threshold.

Leriche, The Normal and the Pathological by
Canguilhem

Only facts can express a sense, a class of names cannot.

Wittgenstein, Tractatus Logico-Philosophicus

Background

The modern concept of ‘functional hyperthermia’ (FH)
is analogous to ‘habitual hyperthermia’ (HH), which is
widespread in 20th-century medical literature [1]." The
term HH repeatedly appears in case series of fevers of

! The issue of diagnostic work-ups in cases of persistent fever without local-
ising signs was debated in a previous article. However, the philosophical
problems about ‘normality’ have been ignored, as has the historical evolu-
tion of the ‘habitual hyperthermia’ concept. This second paper focuses on
nosographic difficulties.
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unknown origin and is present in early American diag-
nostic algorithms [2, 3]. However, some have noted that
the syndrome lacks a definition, and others have rec-
ommended abandoning the term [4, 5]. Nevertheless,
even if HH appears outdated considering new diagnos-
tic capabilities, the term can serve as a paradigm for
addressing the complexity of persistent fever in general
practice [6]. Indeed, most of the symptoms encountered
in primary care are vague, and the level of somatisation
in patients can be high [7]. The purpose of this paper is to
examine the clinical aspects of FH/HH from a historical
perspective.

Sources of information

References were collected through the MEDLINE, Inter-
net Archive, and Gallica databases. Special attention
was given to work from Belgium and Japan, two coun-
tries leading research on fevers of unknown origin and
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psychogenic hyperthermia. Reimann’s?> 1930s articles
were used to understand the concept of HH, especially
because his publications led Petersdorf and Beeson® to
exclude HH from their cohorts [8, 9]. The most recent lit-
erature on FH was reviewed to identify similarities with
Reimann’s cases. Furthermore, the commentary focuses*
on the views of Canguilhem (1904-1995), a French phi-
losopher and physician, regarding ‘vital norms’ and their
implications in daily practice [10, 11].

Reimann’s position between the two world wars
The term HH first appeared in German literature in
1918. Moro observed that the temperature of some chil-
dren was exaggerated in the second half of the day and
reached 100.4°F (38.0 °C) without apparent cause [12].
He suggested a morbid predisposition® and thus sepa-
rated HH from ‘exercise hyperthermia’ (bewegungshy-
perthermie). His observations on temperature lability in
children are consistent with those of Neff [13]. However,
in 1924, Finkelstein hypothesised a postinfectious state,
while Briinecke suggested that HH should be classified
as a neurosis [14, 15].° HH is therefore an ambiguous
concept. The expression poorly differentiates between
physiological 24-h temperature fluctuations of up to 2.4°F
(1.3 °C) per day and more complex clinical situations in
which possible infections and psychological disorders are
involved [16]. This difficulty explains the issues Reimann
faced: should the expression be reserved for healthy indi-
viduals with a higher average temperature (i.e. above the
95th percentile of a representative sample)? Or should
HH be regarded as an entity?

From 1932 to 1936, Reimann analysed a series of six-
teen cases of low-grade fever. Table 1 summarises the
clinical features of these patients and focuses on Hollé
and Holl6-Weil’s now outdated pharmacological method
to identify subclinical tuberculosis [17-20]. Ultimately,
the main clinical difference between the two groups pro-
posed by Reimann is the higher symptom burden in cases
of neurosis. Patients also have more active coping in the
HH group and are somehow aware of the benign nature

2 Hobart Ansteth Reimann (1897-1986) was an American physician best
known for his description of periodic disease in 1947.

3 “The criteria selected [for a case of prolonged unexplained fever] were: ...
Fever higher than 101°F on several occasions. This eliminated the entity of
habitual hyperthermia! ([9] p. 2).

* Given the risk of diverting from the topic, the argument that the issue
with medically unexplained symptoms (MUS) is fundamentally economic
rather than terminological could not be developed.

% Moro appears to be referring to Ernst Kretschmer (1888-1964), although
this psychiatrist is not mentioned.

© The text does not address the legitimacy of the concept of ‘neurosis;
which has both a descriptive and an etiological meaning and which was par-
tially abandoned by the American Psychiatric Association in the 1980s, but
rather the taxonomic difficulties revealed by Reimann’s series.
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of their temperature. There are no negative consequences
for their social relationships.

In addition to the methodological problems (details
of four cases are missing, only one case was followed
up over five years, and the choice of thermometer is
not specified), the articles state: (1) that Reimann dis-
missed HH from the spectrum of mental disorders; (2)
that he never excluded the possibility of an infection
or a rare event; and (3) that he questioned the validity
of the HH concept because of the risk of medicaliza-
tion of physiological reactions, as noted in the quote
below:

The question may be raised whether the term “habit-
ual hyperthermia” or any term need be applied to
the type of patient described. There appears to be no
more reason to do so than to apply the term “habit-
ual bradycardia” to normal persons with an average
pulse rate of 60 ([19] p. 1093).

With regard to more recent literature, this last point
suggests (4) that Reimann was opposed to rest cure,
despite Mitchell’s influence in Philadelphia; (5) that
one of the reasons for hospitalisation may have been
family pressure regarding marriage; (6) that tem-
perature charts may have been influenced by hospital
acclimation; and (7) given no ‘normothermia’ defini-
tion, certain measurements had led to cascade effects
[21-25].

However, the key element of the series is the diffi-
culty of establishing a boundary between HH and the
concept of neurosis [26, 27]. In most of Reimann’s
cases, there is no reason to exclude a psychopatho-
logical process. The return to a ‘normal’ life of Miss B.
E. (the main case, detailed in the three publications)
and the discontinuity of her symptoms evokes what
psychologist Janet called a ‘banal neurosis, in which
‘certain higher operations, certain acts, certain percep-
tions are already suppressed or altered’ ([28] p. 393).
Of course, Janet’s observations need to be tempered by
Gilman’s” account that the confinement of patients to
bed must have caused iatrogenic symptoms [29, 30].
However, Kubie’s hypothesis best addresses the ‘dis-
tinction between psychological illness and psychologi-
cal health! ([31] p. 176). According to Kubie, normality
refers to plasticity, while neurosis refers to automa-
ticity or to the ‘freezing of behavior! ([31] p. 182). In
short, there is no temperature threshold to distin-
guish between normal and fragile personalities, and a
psychodynamic approach in HH seems to be a fitting
option [32].

7 Historical figure of the American feminist movement, patient of Dr. Silas
Weir Mitchell (1829-1914).



Page 3 of 8

(2023) 17:38

Ginier-Gillet BioPsychoSocial Medicine

(z601 "d [611]) ;sIs04nau [puopduUny, e pauoiUSW IsLIeIYdASd YL, "UOIS3]| WdISAS SNOAISU [e11Ud) e s15966ns snwibeisAu jesaqumop
3yl , IsHrelydAsd weasisulew Aue 10nb Jou s30p 3y Ing ‘s19pIosIp Alijeuosiad 03 42J31 01 SISOINBU WIS 3Y) S3SN UURWIBY |, ‘[endsoy A1sISAIUN SY3 0] UOISSIWIPE PU0d3Ss 3Y1 4O d1ed , [07] (sIsoIkd0|nueIbE JO sU By}
019Np 061 Ul 1dd}JewW 'S'n 9yl woly umelpyiim bnip e ‘suuAdourwe) sonnaikdiue Aq pasuanyui 1ou ing (wnido passpmod) so110d1eu ulensad Aq passaidap si ainiesadwial 8yl ‘HH Ul ‘|I9-O]|OH pue 9]joH 01 Buipiody
q'(0601 "d []) 2502 jpNpIAIpuUl 3Y3 AQ pa3p1dip sp sainpadoid [pidads Aub pub ‘3yblam Apoq jo Aupsuod ‘a1l 1j0gIdW [DSDG SISO|[2INIq PUD SISO[N243GN] J0f S153] [DWIPDIIUI ‘SUIUNNIBOD SNOLIDA PUD UOHODI UUDWIISSDA
‘2]DJ UOIIDIUBWIP3S POO|q Y1 JO UOIIDUIULIRIBP ‘S][9D POOIQ JO S3IPNIS [DILIBWNU pup d1bojoydiow ‘SipAid)ul paipadal 10 Yauow b 1spaj 1b 10f AIbp sbuippai 21n3piadwia) [DiaA3s Jo uolipilsibal papnjoul, dnsiom diseq , :Sa10N

J19pI0sip duoydsAp jennisuswaid ggd ‘d|qe|ieAe 10U i\ 1eOIY] ‘DSOU “1ed | NF 4934 dIIeWNSYJ 9INde JYY [SUOIDIARIGQY

suoned|idwod [ed1buns | N3 ;S2A VN VN 7001 VN S Gl DO " SSIN Se6l cl

ddwd ON VN VN 001 VN S €C 33 SSIN Seol Ll

Inowny BUISILIA SOA 9AIISOd SOA 001 8 Ll o€ M SSIN seol 0l

92UalNdal 44y ON EIBLEEIN EEN Ge0l VN 4 [44 4y SSIN €eol 6

95e9s|p dhiseled ON SANISOd SOA 00l VN 4! Ly d 3 SSIN reol 8

SSH|egeIe) ON SAISOd BN 566 S 9 GE N M SSIN €eol A

QUWIOIPUAS suasneyduniy ON 9AINISOd SOA 001 Gl 14 8¢ 1Y SSIN ceol 9
pSISOINON

$S9250e [eusy ON VN EEN 9001 VN VN 9 [dSSIN 9e61L S

SRIsnUIs dIUoIYyD ON SANSOd SOA 001 VN 4 Ll AT SSIN 9e6l ¥

uo23jul 2160]023RUAD ON N SOA 966 N v 8¢ VN SIN 961 €

suonesljdwod [e21B1ns [euilopqy ON VN SOA 966 VN ¥ VN Z WSIN 9¢61L 4

$3]se3W JO uoNedlIdWod WiBl-HuoT ON SNILISOd SOA 8001 WN ¥4 9z JASIN HEE6L L
elullayadAH jenigeH

uofien|eAd  (1sd [19-9|[OH A ‘syurejdwod

aAndadsiad jenpy seIyYdAsqd pue ojjoH odn-yiom diseg o4 ‘wnibnseq w ‘3531 pag jo uoneing K ‘aby aweN Je3) ased

YIOM sUURWISY UO Paseq SIsoinau, Jo piulayiadAy [enyigey, yim siusiied Jo sainiea) [eojuld) | ajqeL



Ginier-Gillet BioPsychoSocial Medicine (2023) 17:38

From ‘habitual hyperthermia’ to ‘functional
hyperthermia’ and vice versa
HH has likely undergone a transformation similar to that
of Beard’s neurasthenia [33, 34]. Nonetheless, here is a
brief overview of the evolution of medical terminology.
In 1935, Moschcowitz introduced the term ‘psychno-
sia’ ([35] p. 603) to cover the field of functional disor-
ders. Reimann’s cases are consistent with Moschcowitz’s
hypotheses,® although the claim that the symptoms take
root after puberty is questionable. In fact, HH refers to
two competing notions: hyperthermia has a physiologi-
cal meaning, while the term ‘habitual’ has a psychologi-
cal connotation [36]. This vocabulary thus mixes both
experimental findings and a reinterpretation, if not an
overinterpretation, of signs. This duality emerges in
Wunderlich’s seminal text [37, 38]. In 1868, Wunderlich
judged that the course of temperature was influenced by
individual conditions on characterological grounds, as
recalled in this passage:

In some individuals (healthy in other respects) of
greater delicacy, especially women and children,
the mobility of temperature is somewhat greater,
and under corresponding conditions the vibra-
tions may somewhat exceed the above limits (i.e.
100.4°F) ([37] p. 95).

Furthermore, despite his colossal work, Wunderlich
devoted only a small chapter to neuroses and used the
term ‘vaso-motor neuroses’ (vasomotorische Neurosen)
([37] p. 424) to designate transient, low-grade hyper-
thermia and continuous, more intense hyperthermia,
or ‘hysterical fever, with no experimental evidence
[39].° However, the observations of Cawadias, Falcon-
Lesses and Proger,'® Kintner and Rowntree, Smith,
MacNeal, and Rappaport (to mention just a few),
despite some bias, still offer important lessons from
the past on psychogenic fever [40-45]. First, emotion
is not a constant cause of a febrile response, and local-
ised temperature elevations should not be overinter-
preted. Then, a stressful situation can increase body
temperature, but the reaction is nonlinear. Finally,

8 According to Moschcowitz, functional disorders are strictly human ‘dis-
eases, developing after puberty, punctuated by social crises (like the Great
Depression) and recurring throughout life. His formula of ‘exaggerations of
normal function’ ([35] p. 611) echoes Rosenbach’s (1851-1907) nineteenth
century work and the continuity between a functional disorder and a struc-
tural lesion.

® As stated by Faber, Wunderlich finally accepted ‘that the various diseases
ran typical courses’ ([39] p. 22) and opted, in spite of his criticism of the
French naturalists, for a constructivist ontology.

19 Even though Falcon-Lesses and Proger noted in Miss A. V. an increase in
body temperature of 1.4°F (0.8 °C) following a venipuncture, considering her
44 hospital visits, it is hard to claim that she was of a ‘calm, equable disposi-
tion and never objectively manifested any signs of emotional disturbance!
([41] p. 1035).
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a temperature measurement per se has no meaning
without a correlation with the degree of complaint of
the patient. Moreover, the meaning of ‘normal’ varies
from normative, clinical, and statistical points of view,
and a normal temperature for one individual may be
abnormal for another [11, 46]. For this reason, it is
important to repeat that the tipping point to a morbid
state is the patient’s experience and level of distress
[47]. On the other hand, in light of the evidence accu-
mulated in the Japanese literature [48—50], Babinski’s
repudiation of the ‘reality of hysterical fever’ ([51] p.
9) in the early part of the twentieth century must be
balanced.

In 1909, Babinski claims that unexplained physi-
cal symptoms are fictitious if they are ‘not likely to be
induced or cured by suggestion! ([51] p. 81). In answer-
ing Binet and Simon’s questions, Babinski even states
that ‘the possibility of creating vasomotor disorders by
suggestion’ ([52] p. 85) is impossible. The striking find-
ing in the contemporary work of Hiramoto et al. is that
the febrile sensation could be triggered by heterosug-
gestion, confirming the older assumptions of Eichel-
berg and von Eiff [48, 53, 54]. Besides, even though the
adolescent’s oral temperature remained below the defi-
nition of ‘hyperthermia’ (i.e.<99.9°F), unlike Eichel-
berg’s patient, the case also highlights Canguilhem’s
warning:

The borderline between the normal and the patho-
logical is imprecise for several individuals consid-
ered simultaneously but it is perfectly precise for
one and the same individual considered successively
(Fawcett CR, trans, 1943/1991) ([11] p. 184).

In 1987, Kimura et al. arbitrated that HH ‘is the most
representative cause of functional slight fever’ ([55] p. 138)
among ‘nonorganic diseases. More recently, in 2015, Oka
suggested using the term ‘functional hyperthermia’ for
‘psychogenic fever’ to avoid dualistic thinking, to empha-
sise neural mechanisms, and to separate complex cases
from emotional hyperthermia in healthy subjects [56]. In
fact, the term ‘functional’ is polysemous and has conflict-
ing definitions throughout the history of psychiatry [57].
Furthermore, Bell et al. assert that the functional-organic
distinction is too static and somehow influences the pres-
tige of the symptoms [58]. However, FH is a relevant con-
cept, as it refers to a condition that is (1) multicausal, (2)
erratic, (3) precipitated by psychosocial factors, (4) with-
out a specific biological signature, and (5) accessible to
nonpharmacological care. In addition, the concept helps
to overcome the ‘substantialist obstacle; the belief that
each diagnosis relies on a single biological anomaly [59,
60]. Figure 1 is an overview of terms close to HH [12, 17—
19, 40-45, 49, 53, 55, 56].
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PSYCHOLOGIST
Conversion disorder
Constitutional subfebrility
hysterische Fieber
Neuroticism
Psychogenic fever
Visceral neurosis

PHYSIOLOGIST
Emotional hyperthermia
General adaptation syndrome
Occupational hyperthermia
Stress-induced hyperthermia
Syndrome sympathique
Vegetative hyperthermia
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INTERNIST
Chronic fatigue syndrome
Cryptogenic fever
Pseudo-fever
Pyrexia of unknown origin
Obscure fever
Factitious fever

Fig. 1 Habitual hyperthermia-like concepts. Abbreviations: FH, functional hyperthermia; HH, habitual hyperthermia. Notes: This list is not exhaustive

Diagnostic considerations

FH/HH is at the crossroads of three major disciplines:
medicine, psychology, and physiology. It is tempting to
assert that FH and HH are a part of a general functional
syndrome and are not entities [61, 62]. However, this
concern for unification does not eliminate the difficulty
of determining which symptom is specific and which is
not, nor the polymorphism of febrile illnesses [63]. In
his major work on stress, Selye admitted ‘that specific-
ity is always a matter of degree. Both among changes and
among causes, there are fluent tramsitions between the
least and the most specific! ([64] p. 56). Therefore, the
diagnostic challenge in cases of fever without apparent
focus and clinical distress should be to reduce uncer-
tainty while limiting the risk of harmful interventions.
Moreover, philosopher Peirce suggests'! the following:

[Ljogicians should have two principal aims: 1st, to
bring out the amount and kind of security (approach
to certainty) of each kind of reasoning, and 2nd, to
bring out the possible and esperable uberty, or value
in productiveness, of each kind ([65] p. 248).

In real-life clinical practice, Peirce’s pragmatism calls
for selecting a limited number of hypotheses. Obviously,
a diagnostic error might occur, but it could be reduced

11 Letter to Frederick Adam Woods, 1913.

with proper follow-up. Hence, the examination must
be attentive to the patient’s anxiety level and establish
whether (1) a measurement error or artefact is plausible,
(2) a drug may be involved, or (3) a functional aetiology
can be retained after minimal testing. Table 2 recalls the
diagnostic criteria for HH proposed by Knockaert and
Bobbaers in the 1990s [66]. The list of symptoms may be
amended by the experience of general discomfort, diz-
ziness, or even interference with the patient’s social life,

Table 2 Belgian (University Hospitals Leuven) diagnostic criteria
for'habitual hyperthermia’in 1990

1. Age 16 to 40 years with no immunosuppression or drug dependence
2. Axillary temperature less than or equal to 101.3°F (38.5 °C)

3. Increased body temperature after mild exertion

4. No effect of antipyretics

5. Additional functional symptoms include fatigue

6. No localising signs

7. No laboratory abnormalities (i.e. CBC w/diff, ESR, APP, s-TSH, ANA,
urinalysis)

8. Normal chest X-ray and abdominal ultrasound
9. No alternative hypotheses

Redrawn from Knockaert and Bobbaers, with the authorisation and courtesy of
the journal [66]

Abbreviations: ANA, antinuclear antibodies; APP, acute-phase proteins; CBC,
complete blood count; ESR, erythrocyte sedimentation rate; TSH, thyroid
stimulating hormone
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YEZ— Artefacts? (a) _lNo
YES NO
Pseudo-fever \ﬁ_ Suspect drug? _l
DF (b) vES I ? NO
\L_ nconsistencies? j’
FF () YES Lab clues? NO
(9 L_ ab clues? —l
Righ vES FH/HH (d)
ight care \L_
WAW

Fig. 2 Algorithmic approach to an‘inappropriately well’adult with the complaint of persistent fever. Abbreviations: DF, drug-induced fever; FF,
factitious fever; FH, functional hyperthermia; HH, habitual hyperthermia; WAW, watch-and-wait. Notes: a Thermometer placement, circadian
variation, luteal phase, physical activity, chewing, smoking, caffeine, sleep patterns. b Fever is usually hectic, and biological signs are inconsistent.
Only a resolution of symptoms within 72 h after discontinuation of treatment, makes the diagnosis probable [72]. ¢ Other clues: health care
personnel, peregrination, undocumented fever, hyperpyrexia, psychiatric comorbidities, and inadequate urinary temperature [73, 74]. d The entire
debate concerns the value given to lab tests and particularly to inflammatory biomarkers, whose performance is poor in nonhospital-based
medicine. Serum protein electrophoresis seems to be more useful for detecting an inflammatory pattern

but a ‘belle indifférence’ should not be misinterpreted
[67-69].

Ultimately, even though chronic biological inflammation
must be ruled out, it is advised to place more weight on the
medical examination than on specific biomarkers [1, 55].
Cunha et al. also noted in a clinical approach to persistent
fever that the ‘diagnostic specificity of nonspecific laboratory
abnormalities is increased when considered together. ([70]
p. 5). Naturally, if the patient looks ‘inappropriately well, it
might be challenging to confirm that the fever is genuine.
A solution might be a fever tracker app or calendar, but it
is crucial to take into account the possibility that self-meas-
urement may make symptoms worse. Therefore, the follow-
up in cases of suspicion of FH/HH should be brief. Affronti
et al. suggest a reassessment every two months and biologi-
cal control at six months [68]. In their experience, only 3%
of patients had a misdiagnosis of HH beyond this period.
Figure 2 provides an algorithm'? to identify FH/HH among
drug fevers and factitious disorders, which Vanderschueren
and Knockaert categorise as ‘little three entities’ ([71] p. 412)
in the aetiological spectrum of pyrexia of unknown origin.

12 Obviously, diagnoses of drug-induced fever, factitious fever, or FH/
HH can only be made after several consultations, and an algorithm can-
not address the complexity of care. Thus, the figure is more illustrative. The
question of whether to increase the number of tests, that is, whether or not
to tolerate diagnostic uncertainty, was not addressed in the article. On the
other hand, it seems evident that the subject of MUS extends beyond sim-
ple taxonomic considerations. Any diagnosis is contingent upon (1) medical
experience, (2) the actual availability of tests, and (3) the pressures to induce
demand. However, what differentiates hospital medicine from family medi-
cine is the level of therapeutic empiricism. In family medicine, most diagno-
ses are made ex juvantibus.

Conclusion

‘Habitual hyperthermia’ is not an obsolete entity and
forces the clinician to explore nonstandard possibilities.
However, differential diagnoses, such as circadian tem-
perature rhythm, iatrogenesis, malingering, and above all,
incomplete history-taking, must not be neglected. Thus,
in the absence of clear signs, tests should be performed
with tact, and measurement and medical reassessment
should be the primary focus to avoid misdiagnosis.
Finally, yet importantly, Canguilhem’s theories on nor-
mality should continue to be a guide for patient-centred
care.
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