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Abstract

Background Selective mutism (SM) is a childhood onset anxiety disorder, and the main symptom is not speak-

ing in certain social situations. Knowledge about the duration and long-term outcomes of SM have been lacking

and the aim of this systematic literature review was to address this gap in the literature. We investigated how long SM
symptoms persisted as well as other psychiatric outcomes associated with SM in later life.

Methods The PubMed, Psycinfo, Web of Science, Cochrane Library and Embase databases were initially searched
from inception to 11 September 2023. Studies were included if they were published in English and had followed

up subjects with clinically diagnosed SM for at least two years. The review followed the Preferred Reporting ltems
of Systematic Reviews and Meta-analyses guidelines and the protocol was registered with the Open Science Frame-
work. The papers were assessed using the Quality Assessment with Diverse Studies tool.

Results This review screened 2,432 papers and assessed 18 studies. Seven case series studies were excluded from dis-
cussion because of the low number of subjects and the fact that their findings could not be generalized to wider
populations. In the end, nine clinical cohorts and two case control studies were reviewed. These provided a total

of 292 subjects and the sample sizes ranged from 11-49. The overall quality of the studies was moderate. The review
found that 190 of the 243 subjects in the studies that reported recovery rates showed moderate or total improve-
ment from SM during follow up. Other anxiety disorders were the most common psychiatric disorders later in life,
although these results should be interpreted with caution. Older age at baseline and parental psychopathology might
predict greater impairment, but further studies are needed to confirm these results.

Conclusions Most subjects with SM recovered from this disorder during adolescence, but anxiety disorders were
common in later life. Early detection and treatment are needed to prevent symptoms from persisting and other psy-
chiatric disorders from developing.
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Background

Selective mutism (SM) is an anxiety disorder that starts
in childhood. The main symptom is that the children
are unable to speak in certain situations, for example at
school, despite speaking normally in other settings. The
term is used in the Diagnostic and Statistical Manual of
Mental Disorders, Fourth and Fifth Edition (DSM-IV and
DSM-V). It is also used in the latest International Classi-
fication of Diseases, Eleventh Revision (ICD-11) and has
replaced the less common term, elective mutism, which
is used in the Tenth Revision (ICD-10). [1-5] The etiol-
ogy of SM is still somewhat unknown, but it is likely that
it comprises genetic, environmental and neurodevel-
opmental factors [6]. The prevalence of SM is quite low,
at 0.18-1.9% [6, 7]. It has been reported to be slightly
higher, at 2.2%, in immigrant populations [8].

SM often occurs together with other psychiatric and
neurodevelopmental disorders. One register study on
SM found that 69% of the subjects had additional psychi-
atric diagnoses and the most common ones were learn-
ing, affective, anxiety and childhood onset emotional
disorders [9]. Other anxiety disorders are commonly
comorbid with SM. A meta-analysis found that 80%
of subjects with SM also had other anxiety disorders.
The most common diagnoses were social phobia and
elevated rates of specific phobias and separation anxi-
ety disorder and generalized anxiety disorder were also
observed [10]. Some studies have also found that SM
was sometimes related to neurodevelopmental disorders
[11, 12] or learning disorders [13, 14]. ICD-10 specified
that SM could not be diagnosed with autism spectrum
disorders (ASD) [1] and both DSM-V and ICD-11 advise
caution when doing so [3, 4]. Despite that, there is some
evidence about the shared temperamental features of
these two disorders [15].

The current understanding is that SM symptoms per-
sist throughout life to some extent [16, 17], but most
people with childhood SM do not fulfil the diagnostic
criteria by the time they reach late adolescence or adult-
hood. [18]. There have not been any systematic reviews
on the long-term outcomes of SM, but there have been
some systematic reviews about the short-term treatment
outcomes [19-21]. A recent meta-analysis on the non-
pharmacological treatment of SM reported promising
results when behavioral interventions were used, but it
also showed an urgent need for future research on treat-
ing SM. The authors did not evaluate the long-term out-
comes of SM [22]. We are not aware of any studies on SM
and suicidality. SM is often comorbid with social anxi-
ety disorders (SAD) [10] and it has even been suggested
that SM could be an extreme form of SAD [6, 15, 23,
24]. A systematic review on the long-term outcomes of
SAD found that it was common for clinical subjects with
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SAD to have chronic symptoms [25]. It has not been con-
firmed if this also applies to SM.

Investigating the long-term outcomes of SM is impor-
tant because it could help clinicians to plan the length of
follow-up visits and treatment. It could also have impli-
cations for researchers who want to develop interven-
tions to prevent future problems. The aim of this review
was to address the lack of evidence on the long-term
outcomes of SM by performing a systematic literature
review that identified all the long-term follow-up studies
that explored the psychiatric outcomes of SM. It aimed
to examine the chronicity, rate of psychiatric comorbidity
and suicidality of SM later in life. This review also reports
if these studies used any kind of treatment and whether
they identified factors that predicted the duration or
severity of the SM symptoms.

Methods

This systematic review was planned and conducted in
line with the Preferred Reporting Items of Systematic
Reviews and Meta-analyses (PRISMA) guidelines [26].
The study protocol was registered with Open Science on
12 May 2022 and updated on 28 October 2022 [27].

Search strategy

An information specialist from the university library
helped us to create, and finalize, the search terms and
“selective mutism*” and “elective mutism*’, as used in
ICD-10 and 11, and DSM-III, IV and V, were chosen.
These were considered sensitive enough to capture all
the relevant papers on the subject, while keeping the
search manageable, as research on SM is scarce. The
theory behind this strategy was that one of these two
terms would be found in any paper that included subjects
diagnosed with SM. These search terms were also used
in the meta-analysis by Driessen et al. [10]. The PubMed,
PsycInfo, Web of Science, Cochrane Library and Embase
databases were searched from their inception until 31
May 2022 and the search was updated on 11 September
2023. In addition, the reference lists of the papers that
were included in the full text review were checked for any
other relevant papers. The university’s librarian provided
access to the full texts that were not directly available
through the electronic databases.

Inclusion and exclusion criteria

The inclusion criteria were research studies or papers of
any study design that had a minimum of two study sub-
jects with clinically diagnosed SM and a follow-up period
of at least two years from diagnosis. This time limit was
chosen to exclude short-term treatment studies and
because two years had been used by previous systematic
literatures reviews on other anxiety disorders, such as
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social phobia [25]. The review included psychiatric dis-
orders that were assessed at follow-up using any assess-
ment methods, such as clinical evaluations or assessment
forms. The exclusion criteria were unclear diagnostic
methods or timing, unclear follow-up time and full texts
not being available in English. Editorials, comments, let-
ters, conference abstracts and reviews with no original
data were also excluded.

Study selection procedures

The results of the search were exported from each data-
base to the Zotero reference manager (Roy Rosenzweig
Center for History and New Media, Virginia, USA).
The duplicates were removed using the reference man-
ager tool. Two reviewers (MK, TS) screened the titles
and abstracts independently, and all the relevant papers
were included in the full text review. Any disagreements
between the reviewers were resolved by discussion and
consultation with the third author (WY).

Quality assessment

The quality assessment was also carried out indepen-
dently by two reviewers (MK, TS), with the Quality
Assessment with Diverse Studies tool [28]. This tool was
appropriate, because the current review included several
different types of studies, namely cohort studies, case—
control studies, and case series., Some of the studies
reported qualitative results, and some had quantitative
findings. Each study was assessed using all 13 sections of
this tool and graded from 0-3 or not applicable for the
study. After this assessment, the reviewers cross-checked
their scores and any disagreements were resolved by dis-
cussion and consultation with the third author (WY).
The mean scores were then calculated for each item
and the total score was calculated. This quality assess-
ment method does not have any pre-designed cut-off
points to rate the quality of studies, but the instructions
are to consider and discuss the quality of each criteria
point-by-point.

Data extraction and synthesis

The data were extracted by the first author into a shared
Excel spreadsheet, version 2301 (Microsoft Corp, Wash-
ington, USA) and verified by the second author. The
extraction table included the study and author, year, jour-
nal, country, study design, sample size and age range at
baseline. It also included how SM was diagnosed, the
treatment that was provided, the age range at follow up
and the duration of the follow-up period. The table also
included the outcome and how it was diagnosed or meas-
ured, the results, the possible predictors for the outcome
and any comments. The studies were divided into two
groups, based on the two main outcomes for this review:
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studies where the symptoms of SM were an outcome and
studies where both SM and other psychiatric disorders
were an outcome. If the study did not include the per-
centage of patients who had recovered during the follow-
up periods, it was calculated for this review by using
the reported number of subjects that had this positive
outcome. A simplified table was created for publication
(Table 1). Tables and figures were created using either
the 2301 versions of Excel or Microsoft Word (Microsoft
Corp). The results are reported following the PRISMA
criteria and checKklist, version 2020, and these additional
data are presented in Table S1 (available online).

Results

The five databases yielded 2,200 titles during the initial
search to 31 May 2022 and a further 232 titles during the
second search up to 11 September 2023. There were 1,289
papers after any duplicates had been removed. After the
titles and abstracts had been screened, 142 papers under-
went a full text review. One of these had been withdrawn
from publication and that left 141 papers. A further 123
papers were excluded for various reasons: the criteria for
the follow-up time or diagnostic methods were not met,
the paper was a review, it did not contain any original
data, the paper was not in English, or the topic was not
of interest. Table S2, (available online) provides further
details. Another 11 papers were identified by checking
the references of the included papers, but none of those
were relevant when we screened the titles and abstracts.
Three papers were excluded during the data extraction
process, as they did not fulfil the inclusion criteria after
closer evaluation, as the follow up periods or the timing
of the SM diagnosis was unclear [37—39]. The final num-
ber of SM papers that were reviewed was 18. The search
is described in Fig. 1.

The 18 studies that were included in the review were
published between 1963 and 2022 and only seven papers
had been published during the 10-year period to the
search in September 2023. Eleven papers had been pub-
lished since the turn of the century. Four of the studies
came from the UK, four from Norway, two each from
the USA and Turkey and there were single studies from
Finland, Germany, Switzerland, Israel, Italy, and Canada.
Nine of the studies were clinical cohorts that studied the
outcomes of SM [16, 29-35] and two were case—control
studies [18, 36]. Seven case series studies were excluded
from the synthesis and discussion because of the low
number of subjects and the fact that their findings could
not be generalized to wider populations [40—46]. The
results of these studies are not presented in the main
tables, but they are briefly summarized in this paper and
described in more detail in Table S3 (available online).
Five of these studies were published after the year 2000



(2023) 23:779 Page 4 of 14

Koskela et al. BMIC Psychiatry

WS pey L/
13| swoy
-dwiAs sawos pey 1z/9 1D3[2 JON SIDIK §—¢ DID0SOYIASd [z€1yn
Ajjewiou a3ods | z/€ 1 swo1dwAs NS [ea1u1D sieak / lz=u 110402 [edjuld 6/61 'UIRISUIMOT
pouad
dn-moj|0} ay1 Jaye
SaNIPIGIOWOD
19410 Ul JuswsAcidwl
JuedYIUBIS Aj[BD1NSIIelS
ON “JapJosip A1aixue
oyidads pue seigoyd
[BIDOS JO S|2A3] 33 Ul OWS pup
PaAISSQO SeM D)D) “T-A[-SIQY PUD SMIIA
952103pP JUBDYIUDIS \Y  -4a1ul painioniis |poiul)
‘%C 8 SEM NS 10} sidpaosip dujelydAsd (sp10d3l SIDaK90'E FOF9 18D pasnaoj /S [L€] /o015
a1es A1snoda1 sy | pigiowod pue |§S  1uaned wouy) [esiuld SIBBA €TEF 06T v=u 1oyod [ea1ulD 910¢ “e 10 bue
dn mo|jo4 1e A1aIXUE JO
a1el Jaybiy pue Jusu
-Jledwi 121paid 3ybiw SI4SS Ajuipw
auljaseq e abe uapjo 1BYUsU  $j001 GYYIS PUD DINS siafpl—y  ‘AIBIXUD Joj UORDIIpaW
19210} pey Lg/6 pue yiogpey  ‘Sy9) ‘Siay yummala - AIFINSQ 10 s|npayds Jopiosip PanIa321 %5t 16D
USAS 10U QUSWILaI1 JO | €/6 I9PIOSIp A1aIXue -123u1 3uaIpd 1p21UlD M3IAISIU| SI9PIOSI] A1aIXUe [e120S ISN[ YUM  paAIadal 9t/ [p2160j0d
sadA1ayrusamiaq  |eos pey Ajuo |€/1 | 19paosip A1 A131XUY “(Splodai SIedk 7' 6 PUR NS UM 77 -bulibyd /|b120soydAs4 [91] bpoup)
92UsISHIP ON ‘WS PeYAUO L€/ -IXue[epos pue WS lusned woy) [ediuld =ueaw sieak 9-¢ le=u 1oYoD [eDIUlD  0Z0T "ePUO 73 Iuewey
ANpIQIOWOD
DueIYdAsd Jo satel S9eway pue NG 4O swordwAs
13ybIy pue ssauj|l Jo S3BW U32M13q 13} G-NSQ 01 952y Bul
uoneinp -JIp 10U pIp NS 4O -ledwod AQ payllon  SIBRA GET| F 77T Sem Adpiayroopwipyd
19buo| e pey swoidwAs  uoneinq sieak 'z sem 192 (1d-Savs-y)  spiodaiiuaned woly INS jJo uoneing SIDaA £1-G 10/pup Adpiayi0yoAsq [0€] Aayiny
NS 91on9s Yim usIpliyd NS 4O uoleinp uesiy swoldwiAs S elep [esild V/N 6r=u Hoyoo fesuld €20 'nibog
$153] 2A193f0ud Juaw
-$53SSD 2AIIUHOY "UDID
swordwiAs -julj2 Aq paipbiisanul
NS PBY ||I3S U0 ING  aspd auo pub spuaipd Aq WD}
JUSWIIRaNY SISl  UJ PajjY SaIpUUOIISAND SIDaA -1 1Ua11Dd-U] 1DI1>0SOYD 67
jooyds uraxods z1/1 | swoldwiAs NS [eaulD sieak Ql-1| Zl=u -As4 MOYod [eDIUlD  pubjul 5961 ‘Iniefely
saIpnis 11040D
$2WI03}N0 2INSPaW wisinw Joy Aup J1
sawodIno dn mojjoy 0] pasnspoylay  spoyiaw disoubelp auljasbq  ‘papino.d Juawipail
10jsiopipald e Kiewwns synsay wodInQ pue bumas  dn mojjoy jo yibua 1p by 9zis a|dwes ubisap Apms Anpuno> Apnig

MB3IABI 2IN3RISY| DIBUISISAS SU) Ul PSPN|DUI S3IPNIS [013U0D-3SBD pUE 110Y0D 3y} JO S|IRISP pue is| N4 L dqeL



(2023) 23:779 Page 5 of 14

Koskela et al. BMIC Psychiatry

dn moj|oj 1e 1op

-10SIp 2110YdAsd e yim
pasoubelp sem Inoy
9501 JO BUO pue Iap
-10SIp 21104N3U B Y1m
pasoubelp alam
uawieal) wuaned-uj
PRAISD31 PeY OYyM
‘UaIp|Iyd Inoj JO om|

pauipiqo
21aM s|pyidsoy pup
siafojdwa ‘sjooyds woly
uonbwiIoyul ‘papaau j
'sbuyjqis pup ‘spuanod
‘S1UIDd YIIM SMAINIIU|

JE]
-1D31] 22221 JOU PIP §
JuawWipal) Jualbd
-u1 poy oym buy
-pnpoul ‘AdoiayioydAsd

“WISIINW DAI1D9]9S WO ABojoyredoydAsd sIpaf 7| -9 |DNPINIPUI PAII21 Q [s¢] Aomion
uolssiwaI Ul | /1 | pue swoydwAs NS [eaiD sieak91-8 [L=u 11oyod [edjuld 6/61 'pueiabiap
(50> d quedyiubls sem
(G0 >d)swooino  sdnoib sy ul 9duUIy $1342D3} 104 3|p1S bull
asiom Joj Abojoyiedoyd i) ‘parcidull Wielb -1y 333Ny pub SIaydDa} swipiboid paspq jooyos
-Asd |eljiLue4 "9WO2IN0 -0id plepuels syl Ul pup sjuaipd Joy salipu sbuas 10 Adpbiayl [pinoinbyaq
JaNeq Joj uswiean  1/5 ‘paroiduw dnoib -uonsanb dn-mojjo4 [BDIUID Ul INO PaLLIeD SIDaA §—t |DNPINIPUJ 1DI20SOYIASH #€13N
dnolb einoineysg  |einolAeyaq ayl Ul | |/6 swoldWwAs NS Apnis Inq ‘paiels 10N sieak 0l-¢ sT=u 11oyod [esjuld 1661 “[e 12 UBPN|S
S9dURQINISIP
|ed1bojoyredoydAsd
919135 PeY %zt Al 1840 1g
-NISINAW Pey %8y pub IsiyrayD) WoldwiAs
‘uolssaidap pey %6 | binqioyy 3yl papnjoul
"PoOOW dLOYdSAp  MaJAIBIU] SIUSLSSISSD
siopipaid  pey o0l ‘pabueydun pazipippupjs buisn
21aM 3|A1s buppuated  paulewsal ABojolewoy passassp Ajjpuosiad
JUBIASP ‘AjIiWe) 93 Ul -dwiAs |/ usw alom sjuabd | € pup
$I9pJosIp dl1elydAsd -anoidwi pjiw (907) $pJ0234 JU3I1Dd Woi4
‘Ajludey Y3 Ul NS ‘POOW  |7/8 Juswisnoidwi 3| AB6ojoyredoydAsd buyjjasunod
ouoydsAp/anissaldap A -exiewal (9%67) Ly/Z L Apwey ‘swoydwAs Ajuipy 1awinal) [£ 1] Aubwiian
paipaid sem uo|ssiwal Ul ABojoyredoydAsd SIDKQEF/Q 1UaIDA-UJ [DI20SOYIASH 100C
2UWODIN0 3SIOM (%6€) S9582 117/91 ‘swoldwAs NS [ea1D SIBRATSFOTL ly=u 1oyod [edjuld “|e 12 IpIUYISWDY
BUINIDOU SIS2INUD
pey og/L pue eigoyd
oydads pey 0g/€ 19pIo
-sip A1a1xue uoneledas
pey 0¢/¢ pue ‘eigoyd
[B120S JOJ BURIID P3|y DT/ “Id-SAYSH A-SIAY
-INJ (9%€2) UsIPIIY2 0€/L DS OSS 'S42yoDa) pup
SWODIN0 343 10 SI01D1Pp INS 10} BLSIID DI} SJUBIDd WO SMAIAIBIU]
-a1d 9AI1EBAU JURDYIUDIS  -SOUDRIP P3||YINY OE/F  PaINIdNIIs pup pliys ayl
QUM NS [BljILue) pUB Uols  JOJUaWISSassD [DI1UI[D uonuanIaul
dUI[3seq 1B A11IDASS -siwal jeped ul 0g/s sasou SIDaf 6—¢ 19D pasbg-jooyos [e€] Aomion
woydwAs ‘9be Usp|0  UOISSIWRI N} Ul 0E/ 1T -Beip oueiyohsyd [ea1 sieak g oE=u 110yod [edjuld 8107 “|e 1229420
$2W03}N0 aINspaw wisinw 1o} Aup 1
sawodIno dn mojjoy 0] pasnspoylay  spoylaw disoubelp auljaspq  ‘papino.d Juawipaigl
lojsiopipald e Kiewwns synsay wonnQ pue bumas  dn mojjoy jo yibua 1D aby az1s s|dwes ubisap Apnis Anuno) Apnis

(panunuod) L ajqey



(2023) 23:779 Page 6 of 14

Koskela et al. BMIC Psychiatry

M3IAIDIUL

Jeuos.ad paisisse-193ndwod ay] |4y ‘Alojuanu) diydesbolg jg ‘A1oluaau) d1ydelbolg wisyuuepy 3y [gpy ‘sIusdsajope pue ualpjiyd ul Aljenb ay1j Jo A10ausAul ayL )7/ ‘(S1esA 81-9) UaIp|iyD paby [0oyds Joy eluaiydoziyds
pue s1apI0siQ SAIIIRYY 10} 3NPAYIS Td-SAYS-Y ‘ireuuonisanb ydaads |00yds 3y OSS ‘siaplosig parejay A13IXuy plIyd) 104 Ud3IdS G3FYYDS ‘S41IRUUOIISIND WSIINIA SAIIB[SS DS ‘D]8dS JUSWSSSSY [eqo|D) SUIP|IYD SYOD
‘3INPaYIS M3IIAISIU| SIBPIOSI Pale|RY pue A13IXuy S/gy ‘9]eds uoissaidwi [eqon [ediulld) 31 /9D “403giyul 103d3331 UIUOI0IBS DAIIBDS (4SS ‘Adelay) [ednoiaeyaq SAINUBOD [g) ‘WSIINW SAIRDB|IS 'S :SUOIDIAIGQY

(¢o'=d) smexs
welbjuwl Ag paiipaid
Ajuedylubis sispiosip
21904d ‘(#0'=4d)
Ayuiniel jo Lioisiy Ajt
-wiey Aq pa1dipaid Ajpued
-41ubis sem JaplIosIp
DlielydAsd Aue :owod
-1n0 1€ A1IpIGIOWoD)
's10108) pa31sal Aue Aq

(S000=d) sjon

-uod Ayieay ul ueyy
sasoubelp IO SIS
-oubelp du1elydAsd
Aue pey (%9/6) €€/61
'si9plosip digoyd pey
(%) €€/¥L SI9pI0
-SIp A12IXUR YIM S|o1}
-UOD UBY1 2J0W OU INg
's|013u0d Ayijeay ueyy
(L0000 >d) Siopiosip
diqoyd atow Apuedyiu
-Bis pey WS yam
$123(qns "pancidull

A| €101 319m (%9/)
€€/61 pue parosdudl
Ajpaiew a1em (% 1)
€¢/8 'panoidudl
Apyblis 219m (97°81)

dn mojjoy

10 MaINIRIU| 21150UbDIg
[DUOLDUIRIUJ-YIIUN|Y
aY1J0 UOISIaA |dy/D buisn
AQ UaWISSasSD d1IDIYD
-Asd pup ‘WS Jo 3jpds
Juawianoidwi [pqolb p>
-1Ulj2 ‘M3IAIBIUL [DDIUID
sasoubelp >

siedk € F9 |z semdn
MOJ|0} 1€ 9be

pa1d1paid 10U Sem awod £¢/9 Wuawaroudwi  -jeiydhsd pl-NS@ Aue ueaw ay1Ing SIDAK | €F G payipads JoN [81] pubjiaziims
-IN0 18 NS JO ANIDAIS awlos pake(dsip ||y pue swoydwAs NS payiodai 10N ce=u |01U0D—35ED) 9007 “| 12 USsneyulas
Jamod Jo 3de| 01 anp
sbulpuy 9say1 10} apew panoidull 10U U0
S9sA|eue [BD13S1IRIS ON Kaybls (9%+5)
‘dnoib panoidwil ayy ul ¥2/€1 pue panoidwi
sw|qoud Ayjeuosiad K|218J19p0OW (9%£€) pauonRuaW 3wl 3yl 1o
[eaualed ssa7 ‘dnoib ¥2/8 ‘panoidull A|pa 3/QDJIDAD JUSWIDAI] 159 [9€13N
panoiduwl ayj Ul SHRW (%S L) ¥T/€ 1D3|2 JON $IDaA §-9 paniaay payidads JON 1861
sAkoq ueyy spib aiop :panoidwll pey tz/| | swoldwiAs NS [ea1ulD SEETIE yr=u |0J3UOD—35ED) ‘SIPNPUN4 1 UIA|OY
$9IpNJs [0J1U0D-3SED)
$2WI03}N0 2INSPaW wisinw 1oy Aup J1
sawodIno dn mojjoy 0] pasnspoylay  spoyiaw disoubelp auljaspq  ‘papino.d Juawipaijl
10jsioipald e Kiewwns synsay wodInQ pue bumas  dn mojjoy jo yibua 1p aby 9zis a|dwes ubisap Apms Anuno> Apnis

(panunuod) | sjqer



Koskela et al. BMC Psychiatry ~ (2023) 23:779 Page 7 of 14
Identification of studies via databases and registers } [ Identification of studies via other methods
—
Records removed before
c Records identified from: screening:
-g Databases Duplicate records removed . .
8 Cochrane library n = 38 (n=1143) Records identified from:
£ Embase n = 664 Records marked as ineligible Citation searching (n = 11)
5 Psychinfo n =759 by automation tools (n = 0)
= Pubmed n =373 Records removed for other
Web of science n = 598 reasons (n = 0)
- |
— v
Records screened > Records excluded
(n =1289) (n=1147)
Reports sought for retrieval _ | Reports not retrieved Reports sought for retrieval | Reports not retrieved
3 (n=142) > (n _.1‘ aﬁlcle withdrawn from (n=11) > (n=1)
£ publication)
: } !
2
ﬁ Reports excluded:
- Follow up period of less than o
Reports assessed for eligibility > two years (n = 36) Reports assessed for eligibility »| Reports excluded:
(n=141) Less than two subjects (n = 17) (n=10) Less than two subjects (n =
No English full text (n = 29) 2)
Review/book review (n= 13) No English full text (n = 4)
Time or method of diagnosis at Unclear diagnosis (n = 2)
the baseline unclear (n= 13) Not an article (n = 2)
) Method or duration of follow up
—_— A4 uncllear(n= 11) )
= Cohort studies included in review Subject of the article other than
7] = selective mutism (n= 3)
° (n=9) L
3 Case-control studies included in No original data (n = 2)
£ review (n = 2)
_J Case series studies included in <

review (N =7)

Fig. 1 PRISMA 2020 flow diagram of the data selection process

[40-42, 44, 46] and two of them were from the 1960s
[43, 45]. The number of subjects varied from two [40,
41, 46] to five [44]. Six of these papers found that among
all subjects the SM symptoms were lower at the follow-
up than at baseline [40-43, 45, 46], but one paper found
that three of the five subjects remained selectively mute
throughout the study period [44].

The 11 case—control and cohort studies comprised
a total of 292 subjects. The samples sizes of the cohort
studies ranged from 11 to 49 subjects and the case con-
trol studies ranged from 24 to 33 subjects. The age at
baseline ranged from three years [41] to 14 years [16].
The follow-up periods varied from two years [16] to
17 years [17]. Some of the subjects in one study were only
followed up for a year, but the majority had been followed
up for two years or more and the study was considered to
meet the inclusion criteria for this review [29]. Five of the
cohort and case control studies only examined SM symp-
toms at follow up and six studies examined SM and some
other psychiatric symptoms or disorders. Four of the
studies just used clinical interviews and did not report
the use of any structured instruments, while seven used
instruments or structured assessments to measure symp-
toms and reach diagnoses during the follow-up periods.
The cohort and case—control studies, and the relevant
data they provide, are listed in Table 1.

The methods and the quality of the studies varied. Five
of the studies were published before year 2000, which
may have had an impact on how comprehensive the
articles were. The mean values were calculated for each
of the quality assessment items in the case—control and
cohort studies and these are presented in Table 2. The
more detailed scores, including the values for the case
series, are presented in Table S4 (available online). The
case series were not included in the main results, as it
was unclear how the cases were selected, and there-
fore the outcomes could have been biased. The general
weaknesses of the studies were how they described the
recruitment processes, the lack of data collection tools or
poor justification for the data collection tools. There were
also a number of studies that did not discuss the study
limitations. None of the studies were excluded based on
their quality. It should be noted that only two studies had
control groups.

Results for mutism symptoms

The numbers of subjects who recovered from SM in
the reviewed studies is presented in Fig. 2. The recov-
ery rates in the cohort and case—control studies, which
all had clinical based samples, ranged from 46% [36] to
100% [35]. The majority (190/243, 78%) of the subjects in
these studies had shown moderate or total improvements
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Table 2 Mean scores for the Quality Assessment with Diverse
Studies items and the total score in cohort and case-control
studies

Item Score
Intro 2.5/3
Aims 2/3
Setting and target population 2/3
Design appropriate for the aims 2/3
Appropriate sampling 1.5/3
Rationale for data tools 2/3
Tool appropriate for aims 2/3
Data collection procedure 2/3
Recruitment data 2/3
Justification for analytic method 0.5/3
Method of analysis appropriate for aims 2/3
Evidence of stakeholder input 0/3
Strengths and limitations 2/3
Total score 23/39

The maximum total score ranged from 33-39, depending on which items were
applicable for each study

in SM symptoms by the end of the follow-up periods.
The study by Dogru did not report how many patients
recovered from SM at a certain time point, but the
authors did report that the duration of SM symptoms
was 2.22 +1.35 years [30]. There were variations in how
the results were reported. Some studies reported whether
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the subjects still fulfilled the diagnostic criteria of SM
at follow up [16, 31], whereas others reported whether
the subjects had shown mild, moderate or complete
improvements [17, 18, 33, 36]. There were no clear asso-
ciations between the follow-up time and how many sub-
jects recovered from SM. The study by Kolvin followed
up subjects for 5-10 years and only 11/24 recovered [36],
whereas study by Lang had a mean follow-up time of
2.9 years and 20/24 recovered [31]. Three studies had a
mean follow-up age that extended until early adulthood
[17, 18, 35] and the number of subjects who showed total
or moderate improvements in their SM symptoms var-
ied from 68% [17] to 100% [35]. The paper by Kamani
did not report how many subjects with SM had recov-
ered from the disorder or how many had both SM and
SAD as a baseline diagnosis [16]. The recovery rates from
SM were good in the highest quality studies [17, 18, 33].
The paper by Remschmidt reported that the symptoms
remained unchanged in 5/41 (12%) subjects, but said that
the others had improved, at least slightly [17]. The study
by Steinhausen reported that all subjects showed some
improvement and 27/33 (81.8%) had improved markedly
or completely [18]. The study by Oerbeck reported that
only 4/30 (13.3%) still fulfilled the diagnostic criteria for
SM after five years [33]. The studies that were published
before 1980 reported recovery rates of almost 100%.
However, the findings could have been biased by the dif-
ferent diagnostic criteria and methods used at that time
[29, 35]. Most case series reported 100% recovery rates,
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Fig. 2 Subjects with SM that recovered from SM during the follow up periods in the cohort and case-control studies
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but these cannot be generalized to the wider population,
due to the low number of subjects and possible selection
bias during recruitment [40—43, 45, 46].

Sample sizes at the start (blue bars), sample sizes for
those who recovered totally or moderately from SM symp-
toms (orange bars) and the median length of the follow-up
periods (after each study).

Results for other psychiatric outcomes
Five cohorts [16, 17, 31, 33, 35] and one case—control
study [18] examined other psychiatric disorders at follow
up and the results can be seen in Fig. 3. One study meas-
ured psychiatric symptoms as the outcomes [17], while
other studies reported diagnoses based on clinical or
diagnostic assessments. Each study reported how many
subjects had a specific psychiatric problem or diagnosis
at follow up. The observed outcomes comprised social
anxiety disorder, other anxiety symptoms/disorders,
depressive symptoms/disorders, psychotic symptoms/
disorders, and other psychiatric symptoms/disorders.
The most common disorders at follow up in five of
these six studies were anxiety disorders [16, 18, 31, 33,
35] and the levels ranged from 6% [17] to 54.2% [31].
The paper by Steinhausen found that subjects with SM
had more phobic disorders and any psychiatric dis-
orders than healthy controls. However, there were no

100 %
90 %
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70 %
60 %
50 %

40 %

30 %
20 %
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Social anxiety Other anxiety

M Kamani & Monga, 2020. Baseline n=22. Mean age at follow up 11y.

m Oerbeck et al., 2018. Baseline n=30. Mean age at follow up 11y.

Depression
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statistically significant differences when these subjects
were compared to controls with other anxiety disorders.
[18] In addition, depression [17, 18] and psychotic symp-
toms [18, 35] were seen among the subjects with baseline
SM. Two studies measured the overall rates of psychiat-
ric disorders and these reported morbidity rates of 42%
[17] and 58% [18]. Two studies compared the levels of
other psychiatric disorders from baseline to the end of
the follow-up and both found decreasing trends [17, 31].
One reported that general psychopathology decreased
from 58 to 42% and the other found statistically signifi-
cant decreases in the rates of social anxiety disorder (100
vs 37.5%) and specific phobia (45.8 vs 16.7%). Paper by
Kamani studied 31 cases with SM or SAD, but did not
clearly report which of the original SM cases had SM or
social anxiety disorder at follow up [16]. At follow up,
two subjects (6.5%) still had still SM, 11 (35.5%) only had
SAD and nine (29.0%) had comorbid SM and SAD. [16]
Study by Dogru reported, that 28 of their 39 subjects
(57.1%) had psychiatric comorbidities, but did not state
if the diagnoses were delivered, before, at the same time
as or after the SM diagnoses [30]. No studies were found
that reported suicidality among subjects with SM. Only
three of the studies that were reviewed followed sub-
jects into early adulthood [17, 18, 35]. These were also
the only studies that reported other comorbid disorders,

Psychotic
symptoms/disorders

Other psychiatric
symtoms/disorders

M Lang et al., 2016. Baseline n=24. Mean age at follow up 9.3y.

Remschmidt et al., 2001 Baseline n=41. Mean age at follow up 20.5y.

M Steinhausen et al., 2006. Baseline n=33. Mean age at follow up 21.6y. ®m Wergeland, 1979. Baseline n=11. Mean age at follow up 23y.

Fig. 3 Percentages of the subjects with SM who presented with other psychiatric disorders at follow up from cohort and case-control studies
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instead of just anxiety disorders. Only one study that
reported comorbid disorders was published before the
year 2000 [35].

Treatment outcomes

The studies that were reviewed reported different meth-
ods for treating SM. It should be noted that this review
focused on papers with a follow-up period of at least two
years and this meant that the review did not include all
the studies that examined treatment. Most of the subjects
in the reviewed studies received some form of treatment.
The limitations of the study designs prevented us from
inferring that the treatment caused improvements among
the cases. Several treatment methods were used by the
studies: in-patient treatment, individual or group therapy,
cognitive behavioral therapy (CBT), school interventions,
changing schools or environments and selective seroto-
nin reuptake inhibitors. The clinical cohorts reported
that psychosocial treatment resulted in varying recovery
rates from SM at the end of the follow-up periods. One
study that used inpatient treatment reported a recovery
rate of 92%, but the methods were not described [29]. A
school-based CBT program achieved a recovery rate of
86% [33], the rate was 84% for an SM-focused CBT pro-
gram [31] and it was 62% for therapy that used reinforce-
ment and a familiar human as a catalyst [32]. An overall
recovery rate of 56% was reported by a study that used
individual behavioral treatment or school-based treat-
ment. The recovery rate was higher in subjects that
received behavioral treatment (82%) [34]. Another study
reported a recovery rate of 39%, defined as full remis-
sion, for a program that used using various psychosocial
treatments, parental counseling and, if needed, inpatient
treatment [17]. In one study, the recovery rate at follow
up was 50% for mixed treatment, meaning that some
subjects received medication and some subjects received
psychosocial interventions, with no differences between
the treatment methods [16]. Study by Wergeland did not
find statistically significant differences in the outcomes
between six subjects who were treated and five who were
not [35]. The case series presented good recovery rates
from SM symptoms at follow up and all these studies
offered some kind of treatment, detailed information in
Table S3, available online.

Prognostic factors

Some studies separately examined factors that were asso-
ciated with outcomes, but very few had sufficient power
to generate statistically significant findings. Factors that
were associated with poorer outcomes were older age at
baseline [33], symptom severity at baseline [33], depres-
sive mood [17], familial SM [17, 33], familial psycho-
pathology [17, 34], parental personality problems [36],
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the context of the muteness (not speaking at school, to
strangers, to other children) [18] and male gender [36]. In
addition, group treatment predicted better outcomes in
one study [34].

Paper by Steinhausen studied predictors for SM sever-
ity and for other psychiatric disorders at follow up and
none were associated with the severity of SM [18]. A fam-
ily history of taciturnity, which means being reserved or
reticent in conversation, was associated with any psychi-
atric disorder and immigrant status was associated with
phobic disorders at follow up. When this study examined
the symptomatic outcomes of SM, only the context in
which the mutism occurred was significant. [18] Dogru
et al. reported that children with severe SM symptoms
were ill for a longer period of time and had higher rates of
psychiatric comorbidity than children with moderate or
mild symptoms [30].

Discussion

This appears to be the first systematic literature review
to explore long-term psychiatric outcomes of SM. It pro-
duced four main observations. First, most of the sub-
jects with SM recovered from the disorder during the
follow-up periods. Second, anxiety disorders were rela-
tively common after the subject recovered from their SM
symptoms. Third, the factors that might have predicted
poor outcome were older age at the first diagnosis of
SM and mutism and psychopathology in their immedi-
ate family. Fourth, the studies that were reviewed were
small and lacked controls. No register-based studies
were found and only two studies used case—control set-
tings. Most studies were from western countries, espe-
cially Europe, which affected the representativeness of
the results. Five of the studies were carried out before
the publication of DSM-IV [29, 32, 34-36] and three of
those even predated DSM-III [29, 32, 35]. This makes
it difficult to be certain about the results of those stud-
ies because the diagnostic criteria have varied over the
years. Only three studies continued to follow subjects
until early adulthood [17, 18, 35].

The first finding was that most cases of mutism symp-
toms improved partly or completely over time. This was
in line with current perceptions that SM usually occurs in
childhood or early adolescence, even if symptoms persist
to some extent. [6, 7] All the study subjects were clini-
cal patients and most received some kind of treatment,
which could partly explain the good recovery rates from
SM seen in the studies. Some studies found that chang-
ing school was a key factor in the subject’s recovery [29,
35]. It might be that the SM symptoms persisted because
of some environmental factors at their school and that
changing school was an important factor in the subject’s
recovery. It should be noted that four of the 11 cohort and
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case—control studies only measured recovery based on
SM symptoms, but several studies suggested that other
psychiatric and social problems were common, even after
subjects recovered from their SM symptoms [16, 17, 47].
There was no clear association between recovery rates
and the publication year of the studies.

Even though the recovery rates from SM were good in
the reviewed studies, 22% of the subjects from the cohort
and case—control studies had persistent SM symptoms
[16-18, 29, 31-36]. Considering that the follow-up peri-
ods were fairly long, as they ranged from two to 17 years,
that is a relatively large number of subjects who needed
long-term services. Only three studies followed subjects
until early adulthood and some subjects still suffered
from SM symptoms as young adults [17, 18, 35]. One of
those studies had significantly better outcomes [35], but
it was carried out before DSM-III, which was first version
of the Manual to publish diagnostic criteria for SM [10,
48]. A systematic literature review on five-year outcomes
of SAD reported a 27% recovery rate for clinical sam-
ples and 40% for non-clinical samples, which was nota-
bly poorer than the recovery rate for SM in the current
review [25]. This difference could be explained by the
fact that SM develops into other anxiety disorders, espe-
cially social anxiety disorders, later in life [10, 16]. Even if
a subject has recovered from SM, severe communication
problems and social anxiety could continue.

The second finding was that five of the six cohort and
case—control studies that examined other psychiatric
disorders at follow up found moderate rates of anxiety
disorders [16, 18, 31, 33, 35]. The follow-up period in
these studies ranged from two years [16] to 16 years [35].
This finding was in line with a 2020 meta-analysis that
reported that 80% of subjects with SM were diagnosed
with a comorbid anxiety disorder [10]. Only four stud-
ies examined the prevalence of social phobia [16, 18, 31,
33] and the prevalence ranged from 23% [33] to 41% [16].
The association between SM and social phobia has been
widely discussed [49-51] and this included whether SM
is a symptom of a social phobia or its own disorder [52,
53]. The association between these two disorders could
also be explained by the tendency for behavioral inhibi-
tion that was seen in both disorders [54]. Higher rates of
social phobia were expected in the follow-up studies, but
the relatively low rates could have been due to the small
samples and unsystematic way of assessing psychiatric
disorders. In addition, many of the studies were rather
old and practices on how to diagnose these disorders
with each other might have changed over time. For exam-
ple, anxiety symptoms might have been considered to be
part of SM, not its own disorder.

There were only a few findings for psychiatric outcomes
other than anxiety. Depressive [17, 18] and psychotic [18,
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35] symptoms and disorders were found only in a cou-
ple of studies, but this was probably because half of the
studies only followed up subjects during childhood [16,
31, 33]. The age at onset for many psychiatric disorders
is during adolescence or adulthood. Suicidality and self-
harm behavior was not investigated by any of the studies.
Anxiety disorders have generally been found to predict
suicidal ideation and attempts [55]. Another diagnostic
issue could have been misdiagnosis. SM could have been
incorrectly diagnosed, especially if autism spectrum dis-
orders and communication problems were present. A
2021 paper by Redgaard reported that 1% of 2,199 chil-
dren with autism had received a diagnosis of SM in child-
hood, compared to none of the 460,798 controls [56].

Most of the cases in the reviewed studies received some
form of treatment, which could also explain the relatively
good recovery rates from SM and the relatively low rates
of comorbid psychiatric disorders during the follow-up
periods. Previous meta-analyses found that psychosocial
treatment was associated with better recovery rates from
SM, compared to no treatment [20]. The level of anxiety
and communication problems may have had an impact
on recovery. A study by Tomohisa did not fulfill the cri-
teria for this systematic literature review, because either
the baseline or outcome diagnoses were not clinically
diagnosed and the follow-up times were unclear [47].
However, the authors did report the factors that affected
whether their subjects with self-reported SM felt that
they had been cured of the disorder later in life. The study
was an Internet survey of 77 subjects, aged 19-50 years,
who had experienced SM during childhood, and it was
noteworthy that the symptom levels were defined by ret-
rospective self-reports. Just under half (48%) said that
they felt they had been cured of SM and their retrospec-
tive SM symptom levels did not differ from those who did
not feel they had been cured. However, those who did not
feel they had been cured did say that they experienced
more interpersonal anxiety [47].

The third finding was that older age at baseline, and
mutism and other psychopathologies in the immediate
family, might predict poorer SM outcomes. Risk factors
for SM have been studied and the findings have included
family psychopathology [9, 57]. Previous studies have
showed that the parents of children with SM reported
elevated rates of various disorders. These included
increased rates of parental anxiety and social anxiety dis-
order [58-60] and other kinds of mental disorders, such
as psychotic, mood and personality disorders [9]. Vari-
ous different mental disorders among siblings have also
been seen as a risk factor for SM, with the strongest asso-
ciations between SM and childhood emotional disorders
and ASD [61]. Other previously known risk factors for
SM included speech and language problems in childhood
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[11, 62] and temperamental traits of behavioral inhibition
[6]. Despite this, it remains unclear what factors affect
poor outcomes of SM symptoms. Some of the reviewed
studies investigated prognostic factors [16-18, 33, 34,
36], but unfortunately most of them did not have enough
subjects to produce statistically significant findings. The
findings of this review could imply that late discovery
or late treatment onset could predict a more persistent
course of symptoms, but further studies are needed to
examine this association. A previous systematic literature
review on SAD found that poorer outcomes were associ-
ated with comorbid personality disorders, higher symp-
tom levels after treatment and the use of benzodiazepines
after treatment [25].

The fourth finding of this review was that the qual-
ity of the reviewed papers was moderate. All the studies
were based on clinical samples and there were no pop-
ulation-based studies or register studies. Many of the
studies were descriptive case series, as nine out of the 18
studies did not contain any statistical analyses. This was
reflected in the fact that only six of the 11 studies that
were finally included scored more than 50% of the maxi-
mum quality score [16-18, 30, 31, 33, 34]. The diagnos-
tic methods were poorly described in many studies and
the methods for measuring outcomes differed, which
made drawing conclusions complicated. Six studies used
DSM-III or older diagnostic classifications, which could
have biased the results, as those diagnostic criteria and
standards differ from modern ones [17, 29, 32, 34-36].
Only three studies followed subjects until adulthood [17,
18, 35]. This means that the results on comorbid psychi-
atric disorders were probably biased, as the age at onset
for a number of disorders is during adolescence or adult-
hood. The results should be interpreted with caution, as
the quality of the studies was moderate or even poor and
many lacked statistical analyses and modern diagnostic
methods. The lack of published studies with high-quality
designs limited firm conclusions and clinical implica-
tions about long-term symptomatic outcomes, rates of
recovery and prevalence. The current review highlights
the urgent need for larger, methodologically strong, long-
term follow-up studies in the future.

There were other limitations in the current review that
should also be considered. The review may not have picked
up some studies due to their unclear reporting of diag-
nostic methods and follow-up periods. In addition, some
studies were only published in other languages, mostly
German, and this means that some studies with impor-
tant information could have been missed. This review
was also restricted to studies that included subjects with
diagnosed SM, which might have excluded some surveys
or school-based studies. It was not possible to conduct a
meta-analysis of the selected studies, because only two
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had a case—control setting and many were descriptive in
nature. Therefore, the results of the current review also
remain descriptive. The aim of this study was restricted
to searching for psychiatric outcomes, which means that
it cannot answer the question about whether SM in child-
hood effects an individual’s quality of life in adulthood. The
review did aim to assess whether there were high levels of
suicidality among subjects with SM but was unable to find
any papers that covered that subject and fulfill that aim.

Conclusions

This review showed that, although some studies exam-
ined the long-term outcomes of SM, larger sample sizes,
methodologically sound designs, valid diagnostic assess-
ments, and long-term follow-up periods are warranted.
The long-term recovery rates for SM were relatively good
in the reviewed studies, but other disorders, mainly anxi-
ety disorders, were common later in life. Early detection
and treatment are needed to prevent symptoms persist-
ing and other psychiatric disorders from developing. The
wellbeing of a child’s family, and the family dynamics,
should be kept in mind when treating SM, as many fac-
tors related to families were associated with poorer SM
outcomes. Sometime, changing school helped a child to
recover from SM and this could suggest that school fac-
tors, such as bullying, could cause SM symptoms to con-
tinue. In addition, long-term follow-up, and providing
children with SM with more support to communicate,
may play important roles in avoiding future problems.
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