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Involuntary moaning in a Hispanic family with eight affected members  
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A B S T R A C T   

Involuntary moaning has been reported in sporadic cases of neurodegenerative diseases. A five-generation 
Hispanic family with eight members exhibiting involuntary moaning, most of whom with isolated moaning in 
the absence of any additional neurological disorder carried a missense variant in the NEFH gene segregating in 
the family.   

Involuntary moaning is characterized by low-tone, purposeless and 
inappropriate vocalizations. It has been reported in advanced stages of 
neurodegenerative disorders such as Parkinson’s disease (PD), or pro
gressive supranuclear palsy, neurometabolic and functional neurolog
ical disorders [1,2, Supplementary Table 1]. Although the etiology is 
largely unknown, it is thought to be caused by disinhibition of frontal 
subcortical neuronal circuits involved in the generation of non-verbal 
vocalizations or to be induced by drugs (L-dopa, neuroleptics) [1,2]. 

We here report a family of Hispanic ancestry and eight members 
exhibiting involuntary moaning. To date, only sporadic cases have been 
described in the literature. Because of its familial occurrence and 
segregation, we aimed to elucidate a presumably monogenic cause for 
the moaning phenotype in this family. Neurologic examinations were 
conducted in six family members, including five affected (Fig. 1A). In all 
affected members, moaning occurred intermittently at a variable daily 
frequency, lasted many seconds, was not related to pain, and was trigged 
by stress in one patient. Moaning occurred in different situations, e.g. at 
rest or while doing daily activities like cooking, watching TV, or using 
the computer or the cell phone. There was no specific context de
pendency or distractibility and moaning was not present during sleep. 
The index patient had an 8-year history of mild L-dopa-responsive PD 
without cognitive impairment. Moaning manifested during adolescence, 
more than 40 years prior to the diagnosis of PD. Her deceased mother, 
maternal grandfather, three sons, one daughter and one grandchild 
developed moaning during infancy or adolescence. None of them had 
parkinsonism or non-motor features suggestive of synucleinopathy or 
other neurological symptom or disorder, like akathisia or tics at the time 
of examination (age <50 years). Electromyography and motor and 
sensory nerve conduction studies of the four limbs were performed in 
the in the index patient and her daughter ruling out peripheral 
neuropathy. 

To identify a possible genetic cause for the seemingly dominantly 
inherited moaning phenotype in this family, exome sequencing was 
carried out in three affected family members, that revealed a hetero
zygous missense variant (c.735C > G, p. Ile245Met; Fig. 1B) in the 
Neurofilament Heavy Polypeptide (NEFH) gene that segregated with the 
moaning phenotype (for details see Supplementary Table 2). Heterozy
gous mutations in NEFH gene are known to cause axonal Charcot-Marie- 

Tooth disease type 2CC (MIM #616924) and may be potentially related 
to PD [3], and amyotrophic lateral sclerosis [4]. 

Involuntary moaning has so far been predominantly described in 
patients with parkinsonism [1,2] (Supplementary Table 1), raising the 
question if there is a link between moaning and PD in the index patient 
who presents with both. In the previously reported cases of involuntary 
moaning and parkinsonism, moaning usually occurred in advanced 
stages of the disease in late adulthood and often appeared to correlate 
with cognitive impairment [1,2]. In contrast, in our patient, moaning 
manifested forty years prior to the onset of PD. In all affected members, 
the age at onset of moaning was in adolescence or infancy, none of the 
patients presented with cognitive impairment and the majority of in
dividuals with moaning did not have PD. Of note, individuals in the two 
younger generations (age at examination: 35–48 years) had not yet 
reached the age at PD onset in the index patient (61 years) and may still 
develop PD. It is therefore unlikely that moaning and PD co-occur in the 
particular case based on a shared etiology and that moaning is a pro
dromal manifestation of PD, of which there is no evidence to date. 
Moaning has furthermore been reported in association with L-dopa or in 
cases of neuroleptic-induced tardive akathisia [1,2]. Since the index 
patient is the only one of the affected members taking L-dopa and the use 
of neuroleptic medication has not been reported, moaning seems un
likely to be induced by drugs in this family. 

Assuming a possible monogenic cause for the moaning phenotype in 
this family, we identified a rare missense variant in the NEFH gene. As 
heterozygous mutations in this gene are known to cause axonal Charcot- 
Marie-Tooth disease type 2CC, two carriers were tested for neuropathy, 
which was not found. Thus, it remains elusive whether the NEFH variant 
is causative for the moaning in this family, which would add NEFH to the 
growing list of genes with pleiotropic disease manifestations. Thus, 
further genetic studies are warranted. Alternative to a monogenic cause 
in our family, moaning may possibly be explained by (poly)genic con
tributions, as has been discussed for several stereotypic behaviors 
including tics [5]. 

With the report of the first case of familial moaning in a large His
panic family and our genetic findings, we hope to raise awareness 
amongst clinicians for this seemingly rare clinical presentation, since the 
clinical and genetic evaluation of further families with similar symptoms 
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is crucial for the identification of possible underlying molecular 
mechanisms. 
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Fig. 1A. Segregating NEFH variant in a five-generation family with moaning. Family pedigree. Family members with moaning are indicated by black filled symbols, 
the index patient with moaning and Parkinson’s disease (PD) is shown in gray, unaffected family members with an unfilled symbol. Deceased individuals are marked 
with a dash. A sample ID (L number) is given for individuals for whom DNA was available and segregation analysis by Sanger sequencing was conducted. The 
clinically examined individuals are indicated by a hash sign. The individuals with whom exome sequencing was performed are indicated by an asterisk sign. 
Mutational status for NEFH is indicated by a plus sign (=mutation present) or a minus sign (=mutation absent). For all the clinically examined individuals age at 
examination (AE) is provided. 

Fig. 1B. Specifications of the identified candidate gene.  

Correspondence                                                                                                                                                                                                                                  



Parkinsonism and Related Disorders 89 (2021) 206–208

208

Declaration of competing interest 

The authors do not have any competing interest. MG received a 
scholarship from the University of Lübeck for her medical thesis (“Pro
motionsstipendium Exzellenzmedizin”). CK serves as a medical advisor 
to Centogene for genetic testing reports in the field of movement dis
orders and dementia, excluding Parkinson’s disease. KL received fund
ing from the German Research Foundation, the International Parkinson 
disease and Movement Disorder Society, and the Damp Foundation. 

Acknowledgments 

We thank the patient and her family for their willingness to partic
ipate in this study. 

Appendix A. Supplementary data 

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.parkreldis.2021.03.023. 

References 

[1] S.Y. Lim, A.H. Tan, J.L. Lim, A. Ahmad-Annuar, Purposeless groaning in Parkinson’s 
disease, J Mov Disord 11 (2018) 87–88, https://doi.org/10.14802/jmd.18004. 

[2] T. Mainka, B. Balint, F. Govert, et al., The spectrum of involuntary vocalizations in 
humans: a video atlas, Mov. Disord. 34 (2019) 1774–1791, https://doi.org/ 
10.1002/mds.27855. 

[3] E.A. Yemni, D. Monies, T. Alkhairallah, et al., Integrated analysis of whole exome 
sequencing and copy number evaluation in Parkinson’s disease, Sci. Rep. 9 (2019) 
3344, https://doi.org/10.1038/s41598-019-40102-x. 

[4] A. Al-Chalabi, P.M. Andersen, P. Nilsson, et al., Deletions of the heavy neurofilament 
subunit tail in amyotrophic lateral sclerosis, Hum. Mol. Genet. 8 (1999) 157–164, 
https://doi.org/10.1093/hmg/8.2.157. 

[5] T.V. Fernandez, M.W. State, C. Pittenger, Tourette disorder and other tic disorders, 
Handb. Clin. Neurol. 147 (2018) 343–354, https://doi.org/10.1016/B978-0-444- 
63233-3.00023-3. 

Maria Gisatulin 
Institute of Neurogenetics, University of Lübeck, Lübeck, Germany 

Malco Rossi* 

Sección Movimientos Anormales, Departamento de Neurociencias, Fleni, 
Buenos Aires, Argentina 

Argentine National Scientific and Technological Research Council 
(CONICET), Argentina 

Claudia Perandones 
National Administration of Laboratories and Institutes of Health, Argentina 

Christine Klein, Katja Lohmann 
Institute of Neurogenetics, University of Lübeck, Lübeck, Germany 

Marcelo Merello 
Sección Movimientos Anormales, Departamento de Neurociencias, Fleni, 

Buenos Aires, Argentina 
Argentine National Scientific and Technological Research Council 

(CONICET), Argentina 
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