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Aims: To examine sleep complaints in patients with burning mouth
syndrome (BMS) and the relationships between these disturbances,
negative mood, and pain. Methods: Fifty BMS patients were com-
pared with an equal number of bealthy controls matched for age, sex,
and educational level. The Pittsburgh Sleep Quality Index (PSQI),
the Epworth Sleepiness Scale (ESS), the Hamilton Rating Scales for
Depression (HAM-D) and Anxiety (HAM-A) were administered.
Descriptive statistics, including the Mann-Whitney U test and hier-
archical multiple linear regression analyses were used. Results: BMS
patients bad higher scores in all items of the PSQI and ESS than
the bealthy controls (P < .001). In the BMS patients, a depressed
mood and anxiety correlated positively with sleep disturbances. The
Pearson correlations were 0.68 for PSQI vs HAM-D (P < .001) and
0.63 for PSQI vs HAM-A (P < .001). Conclusion: BMS patients
reported a greater degree of sleep disorders, anxiety, and depression
as compared with controls. Sleep disorders could influence quality
of life of BMS patients and could be a possible treatment target.
J OROFAC PAIN 2013;27:304-313. doi: 10.11607/jop.1109

Key words: anxiety, depression, insomnia symptoms, pain, sleep

urning mouth syndrome (BMS) is an idiopathic, chronic pain

condition that affects more than 1 million individuals in the

United States alone,' with an estimated prevalence ranging
from 0.7% to 4.6%.%* It usually occurs in the fifth to seventh decade
of life and is more common in females than in males, with a ratio of
approximately 3:1.2*

The International Association for the Study of Pain and the Inter-
national Headache Society define BMS as a “distinctive nosological
entity,” including all forms of burning sensation in the mouth and
complaints described as a stinging sensation or pain, in the absence
of specific oral lesions and without alterations in blood tests and/or
instrument findings.’

In almost all patients, BMS is characterized by sensory symptoms
{(burning, pain, a foreign-body sensation such as sand granularity,
a decrease of salivation, and itching) involving mainly the tongue
and lips, followed by the hard palate, alveolar ridges, cheeks, and
floor of the mouth,® which are not attributable to any organic pa-
thologies and are not supported by clinical findings. The discomfort
may range from minimal to severe and may significantly affect the
patient’s quality of life. It tends to persist for at least 4 to 6 months,
to be constant and bilateral, and to be relieved with food consump-
tion. Other complaints may be associated with the burning, such
as dysgeusia, hyposmia, and/or dysosmia, which supports its des-
ignation as a syndrome.” The pathogenesis of BMS remains poorly
understood, although both physiological and psychological factors
have been hypothesized to be involved. Several studies have shown
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Adamo et al

Materials and Methods
Participants and Procedure

This was a case-control clinical study carried out
at the Oral Medicine Unit, Federico II University of
Naples. Sixty-six BMS cases and 57 healthy subjects
were screened to participate between May 2010 and
December 2010. Fifty BMS patients (response rate
76%) and 50 healthy control subjects (response rate
88%) were included in the trial in accordance with
the inclusion/exclusion criteria, undergoing a simple
randomization procedure with IBM SPSS software.
Both groups were frequency-matched for sex, age,
and educational level. All patients received written
information and provided their written informed
consent for the management of personal data before
their participation. The study was approved by the
local Ethical Committee.

The inclusion criteria for BMS were (1) either sex,
aged 18 or older; (2) the presence of chronic pain in
the oral mucosa in the absence of hard and soft tis-
sue lesions of any kind; (3) pain lasting more than 6
months, continuous throughout the day, with no par-
oxysm and not following any unilateral nerve trajec-
tory; and (4) the absence of any abnormalities from
the following laboratory investigations: salivary
flow rates, laboratory tests, and tests for the detec-
tion of Candidiasis. The exclusion criteria encom-
passed patients presenting with organic conditions
that could be considered a causative factor, such as
diabetes, anemia, thyroid disease, iposcialia-related
systemic disorders (eg, Sjogren’s syndrome), contact
allergies, psychotic illness, organic brain syndrome,
or neurological disease; subjects with signs of para-
functional habits; or patients regularly treated with
anxiolytic, antidepressant, anticonvulsant, or psy-
chotropic drugs. Even in the absence of mucosal
lesions, a local effect of dental materials related to
contact hypersensitivity was excluded by means of
patch tests when the symptoms had started after any
dental rehabilitation. A final diagnosis of BMS was
established only after all other possible causes of the
oral complaints had been ruled out.

The inclusion criteria for healthy subjects were (1)
either sex, aged 18 or older; (2) the absence of oral
mucosal lesions; (3) no history of psychiatric disor-
der; and (4) consultation at the department exclu-
sively for dental disease (dental caries or periodontal
disease). Conversely, the exclusion criteria encom-
passed (1) patients with unstable medical conditions
or debilitating pathologies (eg, cancer, osteonecrosis,
or autoimmune blistering disease) and (2) patients
regularly treated with anxiolytic, antidepressant,
anticonvulsant, and/or psychotropic drugs.
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Sociodemographic data, age, education, occupa-
tion, and marital status were recorded for both BMS
patients and healthy subjects. At admission, each
subject underwent a medical anamnesis (including
history, clinical features, and treatment), a general
medical examination, an intraoral and extraoral ex-
amination, and laboratory tests (eg, full blood cell
count, and serum levels of iron, ferritin, folate, vita-
min B12, and glucose).

Three oral medicine specialists were responsible
for determining the eligibility of the BMS patients
and of the healthy individuals as controls, and for
collecting all the demographic and medical data
from both groups. After screening, the BMS pa-
tients and controls were evaluated by a psychiatrist
from the Department of Neuroscience of the same
University Hospital.

Upon admission, the BMS patients and healthy
controls were assessed in accordance with the fol-
lowing evaluation battery scales: the Pittsburgh
Sleep Quality Index (PSQI) and the Epworth Sleep-
iness Scale (ESS) for the assessment of sleep, the
Hamilton Rating Scale for Depression (HRSD or
HAM-D) and the Hamilton Rating Scale for Anx-
iety (HAM-A) for the evaluation of depression and
anxiety, and the Numeric Rating Scale (NRS) for the
measurement of oral pain symptoms.

All these scales were reviewed for completeness
before collection and were administered in their
Italian versions.

Sleep Scales

The Pittsburgh Sleep Quality Index. The PSQI is
considered an essential measure of sleep and in-
somnia symptoms in treatment research, and it is
a recommended assessment tool for epidemiologi-
cal studies; it is a self-report questionnaire assessing
sleep quality and disturbances over a 1-month time
interval, and is designed to be used in clinical popu-
lations.* This instrument comprises 19 items, gener-
ating 7 “component” scores: subjective sleep quality,
sleep latency, sleep duration, habitual sleep efficien-
cy, sleep disturbances, use of sleep medication, and
daytime dysfunction. Sleep pattern data (eg, bed-
time, wake time, sleep onset latency, and sleep quan-
tity) are also provided. Each item is scored from
0 to 3, with higher scores indicating poorer sleep or
more frequent sleep problems. Items are combined
to yield the 7 components (scores ranging from
0 to 3), and the sum of the scores for these 7 com-
ponents vields 1 global score ranging from 0 to 21.
Global scores above 5 distinguish poor sleepers
from good sleepers with a high sensitivity (90% to
99%) and specificity (84% to 87%).3* The psycho-

s



10 Uured [BI0BJOIQ JO [BUINON

paIngrnuod 39s dy1dads ay3 Aq pauredxa duetrea ay;
1oyIoym pandurod sIsA[EUE UOISSIIZaT [BIIYdIBIoNY
yoey *s10308j oryderSowop 103 Surydayo 1a1je Arfenb
doojs 01 s10108] [EDOSOYIASd puE pareRI-asBISIP JO
souerzodunr oy 1591 01 pawroyrad sem sasdJeue uols
-sa1801 reour] o[dnjnwr [EdIYdIEIANY JO SIS Y
*oouedYIusIs [BONISIIEIS
109[J21 01 PAISPISUOD 1M §()* > SIN[BA J "S[OTIUOD
pue syuaned SING Y3 uaam19q s1a1vwered Apnis oyl
jo soueoytudis oy 1531 03 pakojduwa sem 1531 ) Lau
-NY A\ -UUEA 973 ‘paz4[euE eiep 9y3 Jo Aj[euriou-uou
o3 uLIOPISUOY) "SI[qRIIBA Y] [[€ JZLIEUIWNS 0] PIsn
oram ‘98uel o[irenbioiur pue ‘suelpaul ‘SUONBIASD
paepuels ‘suedwr Suipnpour ‘sonsuels 2anduosaq

sishjeuy jeonsnels

o B1S98]BUE JO 93130p Y3 YIIm UOTIDBISLIES JO
ainsesw € se Sunjes ured 1Ayl 01 3109dsa1 Yum suon
-e100dxa pue s[eod J1oy3 01 se pauonsanb uayl arom
symoned 2y -uted oy3 Ajnyuenb 03 Ispio ut O] 01
woiy Suner e ugisse 03 sjudried dy3 poYsE OYm SUBID
-TUI[O AQ UOYBIIOPUN MIIAIDIUI AQ PIIAISIUTWIPE SBEM
aeds siy |, "ouerdwod 19333q pue Jeurioy paziprep
-uels ‘osn Jo 2sed s 103 pairdgaad oq Aewr QYN Y}
¢, ured Jo uonenyead oyl 1oy juadyye A[enbs aie
(SVA) 2[eos Sofeue [ensia syl pue YN Yl ey
Smoys 2Injerdy oy ‘udwssssse ured darsudydrd
-WOd 2I0W JOJ PIPUIWWOAI ST PUE JUIWNIISUT P3
-JEpI[EA-[[oM € ST YN Y.L "(0 Surpnjout s308aut 1
Surstadwod 910§219Y3 $11I0JWOISIP J[GRUISEWI ISIOM
o1 = (] pue swoidw4s [e10 ou = () O] 01 () WON
poSuex ofeds SIy], 4, swoldwids [BIO JO UOTNEN[BAI
911 10 pasn sem ([ [-SYN) [ Junes [edlwnu y

aJess uted [ei0

‘s3nip ordonoyd4sd jo suone
-N[eAD UI Pasn AIATXUE JO INSEIUW PIEPUEIS B SI pUE
sjuswiedn pue ‘sarderdyl ‘suonedipswr L2IXUELIUER
jo 10eduIr oy} JUISSISSE UIYAM SINSEIUT UWOIINO UE
se pasn osje sI 1] ‘(A1o1xue 031 pajepar sjurejdwod
[eo1sdyd) A19TXUE DIIBWOS PUE ‘(SSIIISIP [€d10[0YD
-Asd pue vonenSe [eiuow) L1arxue dydLsd Adrxue
[[BI9A0 JO sainsedw Soplaoad 3f A19IXUE 219435 0}
J)eIIpOUT NEJIPUI ()¢ 03 ¢ WOIJ pue AIIAIS 21BID
-powr 01 p[IW 33edIpul SZULI ;7 03 §T Y3 Ul SI10IS
‘AJLISAS P[IUI SAIBDIPUL /T MO[3( JO 31028 ¥ "9¢ 03 ()
Jo 98Ukl 9J0S [EI01 B YNM (219438) { 01 (yudsard
1ou) (o woij Surduel 9peds jurod-¢ e WO pajer st urall
yoey ‘swoldwAs Jo $auds € £ pauyap Yoea ‘swall
$1 JO SISISUOD [ 4, UOTIEN[EAD SnIp O1dorIoydAsd
ur pasn uayyo ‘A8ojorewordwids LI2IXuE Jo ANIIAS
ayy Ajnuenb o1 padojaasp ofeds Suner e st V-INVH
oYL Kraixuy 40) 2jpo§ Sunpy uOIMUPE] 4]

|2 19 owepy

sp [949]
wWalT Y3 I8 SAIBWIISI AMN[IqRI[T [BUIUT JY3 JJe SE
‘poog Apisow are -INVH [[81240 33 10} sdjewind
-$9 A[IQEI[2T 1593-91 pUB U21BI-IOIUT ‘[RUIIUT 9,
“BIIDILID POYSI[BISI 199 A[IUISISUOD pue ajenbape
are Q-INYH 242 Jo senradoid orowoyddsd oy jo
Aueyal ‘uo1ssa1dap 21343 33BIIPUL ;7 ISA0 $II0IS PUE
‘uorssaxdop 1BIOpPOW AEDIPUT 7 PUE §] UIRMI]
$9102s ‘uotssaidop piw 3edIpUl /] PUE (T UI3MI3]
$9100G -Juowredwr $2IBOIPUI (] < I03S Y "AILIAA
-os woidw4s jo 22130p ayp 1d9pa1 03 pandwod st
91008 [B101 Y "€ 01 () WOIj JZULT UBD SIT0JS *7 03 ()
WOy Pa1ods 91k JUIN *2I9A3s = 4, 01 Juasaxd rou = ()
woij JurSues ‘oreds jutod-¢ B UO PaJods dIT SWIIL
Sy /T 3814 343 UO Paseq ST FULI0DS O3 ‘SWA [T
s1s1] W10y (J-INVH 943 ySnoyijy ‘suoned stneryd
-Asd yum Sunjrom ur paoudTIddxd UBDIUID B Aq
PAISISIUTWIPE 3q P[NOYS ] €IS JUSWSSISSE uoIssard
-3p PAIISIUTWIPE-UBIOIUID Pasn A[9PIm ISOW Y3 S
A-INVH Y.L yp¢p U0Is21dap J0 swordwiks pue sugis
oY) Jo A1119A9s 10 AJISUSIUT Y3 AJLIUSPI PUB 1D330P
01 pakojdwa £301UaAut ue st (J-INVH 10) SYAH
Y ‘uoissaida(q 40) 2jpo§ Sunwy UOIUPH 4],

sa|eog Alaixuy pue uolssaideq

"S3TpNIS [BIIUID
pue paseq-uonemdod jo s3ues IpIm € UL PISN UG
os[e sey pue sagen3due| 7¢ OIUT PIIB[SURI) U] SEY
§Sq YL g -AN[eUOISUSWIPIUN pue ASUISISUOD [BU
-1o1ut s31 330ddns GG 9y JO SIsA[EUE IMIWOYIAS]
*31reuuonsanb pajepIjeA-[[om € SI I pue G dY3 pasn
JABY SIIPMIS [€I940G sSUIdII[s dWnABP IAISSIOXI
Sunestpur ()] < JO oNfBA JJO-IND € PIM ‘pT JO 31038
[301 B w0} 01 19432803 PappE 3q Ued s3uner oY,
‘swol S 9yl Jo wins Y3 SI 9I02s GG YL “(Sul
-zop Jo 2oueyd Y31y e) ¢ 03 (9ZOP I9ASU pInoMm) ()
JO 9[E2S B UO UOHENIIS YOBd Ul SUIZOP JO POOYI]|
11943 211 $102(qNg *(SUOWOS Yirm FUDi[el IO ‘UOISIA
-o703 Suryorem 89) suoreniis uowwod Y3 ur dagys
103 Ansuadoid ayy Suissasse swaar 13 sastrduwod
JUSWNIISUL Y ], *$SouIdad]s JIUOIYD JIMSLIUT 01 J[qE
pue ‘o[quxap ‘aatsuadxour pmb st pue ‘uonenjesd
[esuswnnsur £ue a1nbox jou s90p 3] 1, 1661 Ul uyof
£q poonponur 1s1y sem §Sy dy3 ‘ssourdads own
-Aep Jo [2A9] [eIoUAF $303(qNs I JO JUIWAINSEIW
e sopraoxd Jeys axreuuonsanb pazoisturupe-ypas ‘ord
-wis e S1 GGy 9L, ‘2Jpo§ ssaurdoals qriomdq o]
*satprus [edrul]d> pue paseq-uonendod
JO 23uBI OPIM B UI PIsn U33q SBY pue sogendue| gt
ojul paje[suen udq sey [OSJ YL ANpI[eA 1on1s
-u0d pue Aou2IsISU0d [eurdiur pood e pey [OSJ Y3
jeys pareorpur siynsax oyl pue ‘suonemdod ruened
JUOISIP INOJ Ul  IysmoxAipuy pue sauadie)) Aq
paren[ead Apuanbasqns a19m [OS AP JO SOLIoW
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Table 1 Demographic and Clinical Characteristics of BMS Patients and Control Subjects

BMS patients Control subjects P
Demographic variables
Age (mean + SD) 57.98 = 8.1 532+ 8.6 .832
Years of education (mean = SD) 8.4 + 3.1 93+29 781
Sex (female:male) 38:12 38:12 —
Marital status (married:unmarried) 42:8 42:8 —
Job fuli-time (yes:no) 11:39 11:39 —
Clinical parameters
Sleep quality, PSQI (median; IQR) 9.0; 6-14 4.0;3-5 < .001**
Depression, HAM-D (median; 1QR) 16.0; 10-24 5.0;4-6 < .001™
Anxiety, HAM-A (median; I1QR) 17.5; 13-27 5.0; 4-7 < .001**
Daytime sleepiness, ESS (median; IQR) 10.0; 7-12 3.0; 2-3 < .001™
Pain severity, NRS (median; IQR) 8.5;8-10 — —

IQR, interquartile range. The significance difference between medians was measured by Mann-Whitney U test. PSQI, Pittsburgh Sleep Quality
Index; HAM-D, HAM-A, Hamilton Rating Scale for Depression, Anxiety; ESS, Epworth Sleepiness Scale; NRS, numerical rating scale.

**Significant £< .01,

significantly to the total variance in sleep quality after
checking for the demographic set. A full model anal-
ysis was then computed with all the variables entered
simultaneously into the model to determine the rela-
tive contributions of these variables to sleep quality.

Results

Table 1 summarizes the demographic and clinical
parameters. There were 38 female patients (76%)
and 12 male patients (24%).

PSQI Reliability

Table 2 shows the reliability analysis of PSQI in BMS
patients. The Cronbach a measure 0.84 indicated a
good overall reliability of the scale. All components
presented an acceptable level of item-scale Pearson
correlation. Item-scale correlation and Cronbach
o index were used to verify the internal consistency,
item by item, and the global reliability of the PSQI
in BMS patients and controls.

Sleep Quality

The global and component scores for the PSQI were
significantly different between cases and controls
(Tables 1 and 3). Patients with BMS had higher
mean PSQI scores, indicating a poorer sleep quality
for these patients compared to the healthy controls.
Forty patients (80%) were poor sleepers, with a
PSQI global score of > 5.
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Table 2 Reliability Analysis of PSQI Scale in
BMS Patients and Control Subjects

ltem-Scale p correlation

PSQ! Components BMS patients Control subjects
Subjective sleep quality 0.58 0.51

Sleep latency 0.76 0.32

Sleep duration 0.60 0.43
Habitual sleep efficiency 0.62 0.36

Sleep disturbances 0.54 0.03*

Use of sleep medications 0.31 0.61
Daytime dysfunction 0.63 0.17*
Cronbach a 0.84 0.65

*Poor correlation between a single item and the global scale
(p<0.3).

Patients with Poor Quality of Sleep. Among BMS
patients, the clinical parameters of good (PSQI < 5)
and poor (PSQI > 5) sleepers were compared. De-
pression (P < .001), anxiety (P < .001), and daytime
sleepiness (P < .001) were found to be significantly
different between the two groups, while pain sever-
ity was not (P = .214) (Table 4).

Dependence of Sleep Quality. As shown in Table 5,
depression (HAM-D), anxiety (HAM-A), and day-
time sleepiness (ESS) correlated positively with sleep
quality, while pain severity did not. In addition, the
years of education correlated negatively with sleep
quality.
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Table 6 Multiple Linear Regression Model Predicting Sleep Quality in BMS Patients

Model 1 Model 2 Model 3 Model 4 Model 5
Beta Beta Beta Beta Beta
(SE) P (SE) P (SE) P (SE) P (SE) P
Predictors
Age -0.02 .785 0.10 131 0.09 .198 -0.01 944 0.01 144
(0.09) (0.06) (0.07) (0.09) (0.06)
Years of education -0.53 .026* —0.48 .004**  -0.39 .034* —0.49 .043* —0.46 007
(0.23) (0.16) (0.18) (0.24) (0.16)
Sex: Female 0.71 .665 1.15 .309 1.46 247 0.77 642 1.24 .286
(1.63) (1.12) (1.25) (1.64) (1.15)
Marital status: -2.72 120 -0.57 641 -0.64 637 -2.58 145 -0.49 693
Married (1.71) (1.22) (1.35) (1.74) (1.24)
Depression (HAM-D) 0.39 <.001** 0.32 .005**
(0.11)
Anxiety (HAM-A) 0.29 <.001* 0.07 452
(0.05) (0.09)
Pain severity (NRS) 0.37 440 —0.13 720
(0.47) (0.36)
A2 (%) 16.2 .088 61.5 <.001* 527 <001 173 125 62.0 <.001**
A2 change (%) 453 <.001™ 365 <.001* 1.1 440 45.8 <.001*
SE, standard errors of beta estimates. HAM-D, HAM-A, Hamilton Rating Scale for Depression, Anxiety; ESS, Epworth Sleepiness Scale; NRS,
numerical rating scale. P values were obtained by hypothesis test on regression coefficients. *Significant .01 < P < .05, **Significant P < .01.
Association with Sleep Quality. The results of dition in model 4 of pain (NRS) did not contrib-
the hierarchical multiple linear regression analy- ute significantly to poor sleep quality. The final full
ses predicting sleep quality are shown in Table 6. model (the standard multiple regression analysis) in

Model 1 (the demographic model) tested the contri-
bution of demographic variables to disturbed sleep.
Model 2 (the depression model) tested the contribu-
tion of depressed mood to poor sleep quality after
controlling for the demographic variables. Model 3
(the anxiety model) tested the contribution of anxi-
ety mood to poor sleep after checking for the demo-
graphic variables. Model 4 (the pain model) tested
the contribution of pain severity after checking for
the demographic variables. Model 5 is the standard
regression analysis where all of the variables were
entered simultaneously into the model to assess the
relative contributions of these variables to sleep
quality. This model takes into account the interre-
lations between the predictor variables as well as
the effects of the predictor variables on the outcome
variable (PSQI).

The first model testing the contributions of de-
mographic variables to sleep quality was not found
to be statistically significant (R?= 16.2%, P = .088).
The addition of depression (model 2) and anxiety
(model 3) resulted in a significant increase in the
R?value (AR? = 45.3%, P < .001 for depression,
AR?*= 36.5%, P < .001 for anxiety) while the ad-
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which all of the variables were entered simultane-
ously could explain 62% of the variance in sleep
quality.

The analysis of dependence reported in Table 5
highlights a strong correlation between the PSQI
and the ESS. This result is consistent with the sim-
ilar nature of the two scales, and therefore the ESS
can be considered as a proxy variable of the PSQI.
For this reason, the ESS was excluded from the set
of predictors considered in the hierarchical multiple
linear regression analysis reported in Table 6.

Discussion

Previous studies have demonstrated that sleep dis-
orders occur in up to 27% of the primary-care pop-
ulation and more frequently (ranging from 51% to
75%) in the elderly and in patients with advanced
medical illness.”> In clinical populations, the prev-
alence of sleep disturbance has been estimated to
be about 51% of patients who experience chronic
low back pain, 75% of those with fibromyalgia, and
70% of those with rheumatoid arthritis.>

t—
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Adamo et al

Conclusions

This study has confirmed the comorbidity of sleep
disturbance and psychological distress in a sample
of BMS patients. In contrast, pain intensity did not
correlate with sleep quality. The study has demon-
strated that sleep disturbance is a common problem
among BMS patients and has highlighted the im-
portance of assessing sleep variables in clinical eval-
uation and, possibly, in treatment. Future studies
should try to gain an understanding of the patho-
physiological relationships between these sleep
disturbances, anxiety and depression, and their bio-
logical background.
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