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Abstract

Objective

In this study it was aimed to investigate the relationship between myogenic temporomandibular
disorders (mTMD) and depression and quality of life in non-dialysis chronic kidney disease
(NDCKD).

Methods

This study included 214 with NDCKD patients. The diagnosis of mTMD was based on the
Fonseca Anamnestic Index (FAI). Depression was assessed using the Beck Depression Inventory
(BDI). Health-related quality of life (HRQOL) was determined using the Short Form-36 (SF-36).

Results

40.6% of 214 patients were diagnosed with mTMD. mTMD prevalence in stage-3, -4, and -5
NDCKD patients were 33.6%, 46.8%, and 57.1% respectively. 32.2% of the patients were
diagnosed with depression. The prevalence of depression in NDCKD stage-3, -4 and 5 was
27.8%, 32.8% and 50%, respectively. Depression was detected in 42.5% of the patients present-
ing with mTMD and 25.1% with no TMD (p=0.004). mTMD severity was positively associated
with the BDI score and C-reactive protein, and negatively with albumin, the Physical Compo-
nent Summary Score, and Mental Component Summary scores of SF-36. SF-36 score showed a
statistically significant negative correlation with FAI and BDI scores (p <0.05).

Conclusion
Myogenic TMD is very common among patients with NDCKD patients and is related to depres-
sion and HRQOL.

Keywords: Chronic kidney disease, Temporomandibular disorders, Depression, Quality of life

oz

Amag

Bu ¢alismada, diyalize girmeyen kronik bobrek hastalarinda (NDCKD) miyojenik temporoman-
dibular hastaliklar (mTMH) ile depresyon ve yasam kalitesi arasindaki iliskinin arastirilmasi
amaglanmuistir.

Metotlar
Bu ¢alisma, 214 diyalize girmeyen kronik bobrek hastasini igermekteydi. Miyojenik temporo-
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mandibular hastalik (mTMH) tanist1 Fonseca Anamnestic
Index'e (FAI) gore konuldu. Depresyon, Beck Depresyon
Envanteri (BDI) kullanilarak degerlendirildi. Saglikla iliskili
yasam kalitesi (HRQOL) kisa form-36 (SF-36) kullanilarak
belirlendi.

Bulgular

Ikiyiiz ondort hastanin % 40,6'sina miyojenik TMH tanist
konuldu. Evre 3,4 ve 5 NDCKD hastalarinda mTMH preva-
lans1 sirasiyla % 33,6, % 46,8 ve % 57,1 idi. Hastalarm %
32,2'si depresyon tanist aldi. NDCKD evre 3,4 ve 5'te depre-
syon prevalansi sirastyla % 27,8, % 32,8 ve % 50 idi. Depre-
syon mTMH olan hastalarin % 42,5'inde ve TMH 'si olmayan-
larm % 25,1'inde saptandi (p=0.004). mTMH siddeti, BDI
skoru ve C-reaktif protein ile pozitif olarak ve SF-36'nin
albiimin, Fiziksel Bilesen Ozet Skoru ve Mental Bilesen Ozet
skorlari ile negatif olarak iligkiliydi. SF-36 skoru, FAI ve BDI
skorlar ile istatistiksel olarak anlamli negatif bir korelasyon
gosterdi (p <0.05).

Sonuc¢

Miyojenik TMH, diyalize girmeyen kronik bobrek hastalari
arasinda ¢ok yaygindir ve depresyon ve saglikla ilgili yasam
kalitesi ile iliskilidir.

Anahtar sézciikler: Kronik bobrek hastaligi, Temporo-
mandibular hastaliklar, Depresyon, Yasam kalitesi

INTRODUCTION

Temporomandibular disorders (TMDs), affecting joints,
muscles, and related structures (1), is a common public health
problem that is often accompanied by pain in the jaw move-
ment, limitation of mouth opening, clicking, and crepitation
(2,3). The etiology of TMD is multifactorial and psychologi-
cal factors can also contribute to the etiological causes (4).
Several studies have described a high prevalence of psychoso-
cial disorders in patients with TMD (5). TMD may affect
health-related quality of life (HRQOL). In previous studies, it
was shown that HRQOL was poorer in patients with TMD (6).
This study hypothesizes that a similar relationship exists in
patient with chronic kidney disease (CKD).

Depression is the most widespread psychiatric illness in CKD
cases and it has a multifactorial etiology (anemia, bone-miner-
al disorders, multiple drug use, erectile dysfunction, restless
leg syndrome, anxiety of initiation of dialysis, etc.) (7-9). The
prevalence of depression in CKD patients is reported to be
between 20-30% and effective treatment for depression in
people with CKD may reduce mortality (9). Although the
relationship between TMD and depression is well known,
there is only limited data on TMD among CKD patients. A
few studies have been reported in the literature in which an
oral health evaluation was performed in CKD patients (10,11).
However, there is no data on the relationship between
myogenic TMD (mTMD), depression, and HRQOL in non-di-
alysis CKD (NDCKD) patients.

The diagnosis of TMD is often made clinically and radiologi-
cally without the need for laboratory parameters. In TMD
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subtypes, the levels of inflammatory cytokines (interleukin
(IL) -1, IL-6, IL-8, tumor necrosis factor (TNF) -alpha) and
their receptors, prostaglandin and leukotrienes are increased
in the synovial fluid, and these in turn have been shown to
cause pain, erosion and degeneration of joint-bone surfaces in
temporomandibular joint (TMJ) (12-14). It has been shown
that inflammatory cytokines such as IL-6, TNF-a, C-reactive
protein (CRP) and acute phase reactants are higher in patients
with CKD than in patients with normal renal function, and
these biomarkers are associated with sarcopenia (15).

This study aimed to determined the relationship between
mTMD with biochemical parameters, depression, and
HRQOL in NDCKD patients.

MATERIAL and METHOD

Study population

The subjects for this cross-sectional and descriptive study
were CKD patients admitted to the nephrology polyclinic. The
study population selected from patients with stage 3—5 non-di-
alysis CKD (NDCKD). The estimated glomerular filtration
rate (eGFR) was calculated using the CKD Epidemiology
Collaboration (CKD-EPI) equation (16). Accordingly, stage
3,4 and 5 CKD was defined as an eGFR of 60 to 30, 29.9 to
15 and <15 ml/min/1.73m2, respectively. The approval of the
local ethics committee was received (Akdeniz University,
Faculty of Medicine, Clinical research ethics committee)
(70904504/90-27.02.2019). Informed consent was obtained
from all patients. The research complied with the Helsinki
Declaration.

Sociodemographic variables

The sociodemographic and clinical characteristics, including
age, smoking status, alcohol abuse, marital status, educational
level, and economic status were recorded. Diabetes, hyperten-
sion, hyperlipidemia, coronary artery disease, previous renal
transplantation, etiology of CKD, and medication use were
also recorded (Table I-II).

The exclusion criteria were as follows being aged < 18 or > 80
years, choosing not to participate, in the study, having a
psychiatric or mental illness, using sedatives, hypnotics or
steroids, having been diagnosed with head and neck cancer, or
having a cardiac or cerebrovascular disease, hypothyroidism,
or hyperthyroidism, chronic liver disease, and head and neck
trauma. Body mass index (BMI) was calculated (kg / m2) by
dividing body weight (kg) by the square of the height (meters
X meters, m2).

To investigate the prevalence of TMD, the Fonseca anamnes-
tic index (FAI) (1994) was used (17). The HRQOL assessment
was performed using the Short-Form 36 (SF-36) question-
naire. The diagnosed and severity of depression was deter-
mined by administering the Beck Depression Inventory
(BDI).
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Table I. Baseline demographic and clinical characteristics of
patients present and absent temporomandibular disorders

Parameters mTMD present TMD absent p value|
Aze [years] Sa7=151 WBEL123 001
Gender [M/F] [n] 2661 69/58 0.02
EMI [kpm] 252545 245=41 018
Smokermon smoker [n] 2859 38/88 022
Diabetes mellitus [present/absent] [n] 22165 3493 034
Hypertension [present/shsent] [n] 34/53 46/81 0.06
Hyperlipidemia [present/absent] [n] 19/68 20,98 011
CAD [present/absent] [n] 878 15112 029
Marital status [married unmarried] [n] 6621 8830 0.08
Living [slone/parmer] [n] 879 117116 0.37
Place of residence [rralurban] [o] 3156 3988 0.05
Edncarion [illiterste or primary schoal] 28,32.1% 29, 22.8% 0.02
[n.%]

Working stars [yesmo] [o] 2850 5473 0.04

Abbreviations: 5D, Standard deviation; BMI, Body mass index: CAD, Coro-
nary artery disease: TMD, Temporomandibular disorders: M, Male: F, Female:

Fonseca Anamnestic Index (FAI)

FAI is a simple, easy-to-use, and low-cost diagnostic tool
(17). The FAI score is used to diagnose TMD and evaluates
the severity of the disorder (10,18). It has high sensitivity and
specificity for mTMD (6). FAI is a functional assessment
scale, which contains 10 objective questions which there are
three possible answers: “no (0 point)”, “sometimes (5
points)”, and “yes (10 points)”. The total score gives the FAI
classification. FAI is evaluated as follows: 70-100 points,
severe TMD; 45-65 points, moderate TMD; 20-40 points,
mild TMD; and 0-15 points, TMD-free (17,18). TMD is
diagnosed on FAI scores of >20. the patients were divided into
two groups according to their FAI scores (mTMD and non
TMD).

Beck Depression Inventory (BDI)

BDI-II is a test used to evaluate depression severity consisting
of 21 multiple choice questions that have been validated
(19,20). In these questions, 0 points represent the absence of a
problem while 3 points represent the extreme severity of a
problem. Depression is defined based on a BDI score of >18.
The patients were classified as having normal (BDI, 0-9),
mild (BDI, 10-18), moderate (BDI, 19-29), and severe (BDI,
30-63) depression. Higher BDI scores indicate more severe
depression. BDI is a valid index of depression, and correlate
well with the diagnostic criteria for depression (21). In many
studies, the BDI score has been used in CKD patients to evalu-
ate depressive behaviors (22).

Quality of life assessment (QOL)

The Medical Outcomes Study 36-Item Short Form (SF-36)
survey is a generally used generic quality of life tool consist-
ing of eight health domains (physical functioning, general
health, social functioning, emotional role, physical role, vitali-
ty, pain, mental health) and the summary scores of two
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components (mental and physical) (23,24). The four subscales
of physical function, role of physical limitation due to physi-
cal problems, body pain, and general health are included in the
physical component summary (PCS) (25). The four subscales
of vitality, social function, role of emotional limitation due to
emotional problems, and mental health are represented by the
mental component summary (MCS) (25). A higher SF-36
scale score indicates better HRQOL. SF-36 is a well-standard-
ized questionnaire for evaluating HRQOL and has been
verified for use in patients with CKD (26). This study used the
SF-36 version that was adapted to the Turkish population (23).

Laboratory assessment

Venous blood samples were collected from all the patients
after 12 h of fasting. All laboratory tests were performed by
the hospital’s central laboratory, with an auto-analyzer used to
determine biochemical data. Parameters were fasting blood
glucose, urea, creatinine, albumin, sodium, potassium,
calcium, phosphorus, hemoglobin, and parathyroid hormone.
Hemogram was obtained using the automated blood counting
device. The intact parathyroid hormone value was measured
by the electrochemiluminescence immunoassay (Roche PTH
(Intact PTH)). The albumin level was measured by the bromo-
cresol green method and the serum CRP level by rate nephelo-
metry (normal range:0-0.5 mg/dL).

Statistical analyses

Statistical analysis was performed using SPSS software ver.
17.0 (SPSS, Chicago, IL, USA). The normality of the data was
tested using the Kolmogorov-Smirnov test. The data was
shown as meantstandard deviation or median (IQR) values
where appropriate. Statistical analysis was performed by
Student’s t-test for parametric variables, the Mann—Whitney
U test for nonparametric variables. The y2-test was performed
for qualitative variables in the comparisons between the two
groups. The parameters affecting FAI and BDI scores were
investigated using Spearman/Pearson correlation where
appropriate. A p-value of <0.05 was considered to be signifi-
cant in the all statistical tests.

RESULTS
The study population consisted of 214 stage 3-5 NDCKD
patients with a mean age of 43.6 (range, 24—66) years. The
disease stage distribution of the 214 CKD patients was as
follows: stage-3 in 57% (n=122), stage-4 in 29.9% (n=64),
and stage-5 in 13.1% (n=28). The etiology of CKD was diabe-
tes in 30.8% (n=66), hypertension in 17.7% (n=38), nephroli-
thiasis in 7.9% (n=17), polycystic kidney disease in 6%
(n=13), glomerulonephritis in 6.5% (n=14), vesicoureteral
reflux in 3.2% (n=7), familial mediterranean fever in 4.2%
(n=9), secondary amyloidosis in 2.3% (n=5), interstitial
nephritis in 1.8% (n=4), Alport syndrome in 0.9% (2 patients),
and unclear in 18.2% (n=39).

The demographic, clinical characteristics, and laboratory
measurements are presented in detail in Tables I and II. For
the sociodemographic factors, significant differences were
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observed between the mTMD and non TMD groups in terms
of age (p=0.01), gender (p=0.02), working status (p=0.04),
and education (p=0.02).

However no statistically significant difference was found
between the mTMD and non TMD groups in terms of FBG,
urea, creatinine, e-GFR, alkaline phosphatase, calcium and
phosphorus measurements (p>0.05) (Table II). In patients
with TMD the iPTH (p=0.03), CRP (p=0.01) and ferritin
(p=0.02) levels were significantly higher, and the albumin
(p=0.02) and hemoglobin levels (p=0.04) were significantly
lower (Table II). The FAI scores of all CKD groups are
presented in Table II.

Prevalence of Temporomandibular disease in Chronic Kidney

Disease

37,85%
29,90%

19,15% e

z 1310%
[ ] g
. | Hm-

CKT-Stage3 CKD-Staged CKD-StageS

CKD-stage

All patients

Table I. Comparison of clinical and laboratory parameters

of groups
Parameters TMD present TMD absent pal

[Glacose [m/dl] 083 =361 058116 036
EUN mg/dL] 412136 43.7+111 0.25
Creatinine [mz/dl] 3313 33211 012
|GFR. [mlmin/]. 73m2] 26=113 28T7=124 e
CRP [m/L] [median] [15-75%] 16 [1.693] LB [0643] P
[Aoumin [z/dL] 1513 VK] o
Calcim [me/al] [EFPI] TEZ15 12
Fmphmus[m‘dl.] 4413 48=11 019

PTH [ng/L][%25-75] 213.1[472-384 4] 137 4[57.0-213.4] (1]
[ALP [U/L] [median] [35-75%] 04 4[6333-145.9] 105.2[83.3-185.8] 0.11
[Hemoglobin [=/dl] 1137 117234 008
[Feitin [mg L] [median) [25-75%) 1917 [126.73847)] 101.8 [96.4289.] [0
ot PCE [mz/mg] TH05 T382033 .
[EAI scores
CED stage-3 15545 10520 o
KD sage 4 325105 125245 T
KD stage 5 475¢115 15.5260 o
|A1 pati 32265 12.0=4.5 0oL

fment

in [n.%] 14.161% . 175% 036

[o.%] 17,19.5% 28 0% 0.28

SA [0.%] M.105% 31,251% 0.4

A ive [1.%]
FACED AL W% 38, M.0% 0.08
|-ARBE 14,16.1% 18, 149% 006
FCCE 17.19.5% 13 00% 0.1
HiB 1L 12.6% 21, 165% [Nkl
[aB 9,10.3% 15, 11.8% 0.22
[Vitammin D amalogue [1.%] 26.98% 35 1 5% 019
CBEB [n.%] 235, 18 37.20.01% 018
Statin [n.%] 1, 253% 31, M4% .26
IASA [0.%] 15,17.% 23, 18.1% 013

WAl patients  WTMDpresence W THD absence

The percentage of patients with depression (BDI scores >18,
moderate and severe) was 32.2% (n=69). 49,3% (n=34) of
these patients had stage-3, 30.4% (n=21) had stage-4, and
20.3% (n=14) had stage-5 NDCKD. The prevalence of
depression in NDCKD stage-3, -4 and 5 was 27.8%, 32.8%
and 50%, respectively. The difference was not significant in
terms of the frequency of depression in stage 3-4 NDCKD,
but the frequency of depression in stage 5 was higher than
stage 3-4 NDCKD (p<0.05). Depression was detected in
42.5% (n=37) of the patients with mTMD and 25.1% (n=32)
of those non TMD (p=0.004). The prevalence of depression
according to CKD stages are shown in Fig.2.

Prevalence of in Depression in Chronic Kidney Disease

THD subgroups

Abbreviations: ALP, Alkaline phosphatase: PCR. Protein creatinine ratio: PTH.
Parathyroid hormone:, GFR, Glomerular filtration rate; CRP, C-reactive protein;
ESA. Erythropoiesis stimulating agent: CBPB, Caleium-based phosphate bind-
ers; CCB, Calcium channel blocker: B, Alpha-blocker: ARB, Angiotensin IT
receptor blocker: fiB, Beta-blocker; ACEL Angiotensin-converling enzyme
inhibitors; ASA, Acetylsalicylic acid; OAD, Oral antidiabetic: TMD, Temporo-
mandibular disorders: CKD, Chronic kidney disease; FAI, Fonseca anamnestic
index
Of the 214 patients, 40.6% (n=87) were diagnosed with
mTMD. The severity of mTMD was mild in 21.9% (n=47),
moderate in 12.6% (n=27) and severe in 6.1% (n=13). Of the
87 patients TMD present, 47.1% were stage-3 (n=41), 34.4%
were stage-4 (n=30) and 18.5% were stage-5 NDCKD (n=16).
mTMD prevalence in stage-3, -4, and -5 NDCKD patients
were 33.6%, 46.8%, and 57.1% respectively. The frequency of
mTMD was higher in stage-4 and 5 NDCKD cases than in
stage-3 (p<0.05), but there was no significant difference
between stage-4 and 5 (p=0.17). The prevalence of mTMD for
NDCKD stage 3-4 and 5 and all patients is shown in Fig.1.
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The comparisons of the mTMD and non TMD groups in terms
of the BDI and SF-36 scores is shown in Table III. The differ-
ences between the mean values of the groups BDI score
(p=0.01), PCSS (p=0.01) and MCSS (p=0.02) were statistical-
ly significant.

Table III Results of Beck Depression Inventory Scores and SF-36
among patients present and absent temporomandibular disorders

Parameters mTMD present TMD absent p value
BDIS 37.2£10.5 24.9+9.7 0.01
PF 64.9+11.7 66.4+16.2 0.31
RPL [median] [25-75%] 58[0-68.5] 60 [25-90] 0.14
Bodily Pain 422134 48.9£11.7 0.03
Vitality 45.8+10.4 46.2£13.7 0.22
GHP 61.6+14.3 66.2+12.4 0.01
SF [median] [25-75%] 54.5[37.5-65.0] 57.5[45-67.5] 0.04
Mental Health 62.7+12.4 63.9+13.9 0.02
Role Emotional [median] [25-75%) 42.4[0-62.6] 64.5[0-100] 0.16
PCSS 37.2+12.6 46.9+11.8 0.01
MCSS 524+12.7 59.7+31.9 0.02

Abbreviations: PCSS, Physical Component Summary Score; MCSS, Mental Component Summary Score;
RPL, Role-Physical Limitation; PF, Physical Functioning; GHP, General Health Perception; SF, Social
ioni ibular disorders, SF-36, Short Form-36, BDIS, Beck Depression

I mTMD, myogenic Tempor
Inventory Score

The correlation analysis of clinical and biochemical parame-
ters with FAI and BDI scores is shown in Table IV. SF-36
score showed a statistically significant negative correlation
with FAI and BDI scores (p<0.05). In addition, the BDI score
was positively correlated with the FAI score (p=0.01).

Table IV Correlations of various parameters of FAl scores and BDI
scores

Parameters FAI Scores BDI scores
r P r p

Age 0.245 0.01 0.285 0.01
Gender (Female) 0.329 0.01 0.326 0.01
BUN 0.318 0.03

Creatinine 0.247 0.03 0.147 0.02
eGFR -0.347 0.01 -0.325 0.02
CRP 0.414 0.02 0.257 0.02
Albumin -0.182 0.01 -0.399 0.01
iPTH 0.241 0.02

Hemoglobin -0.265 0.13 -0.342 0.04
BDI scores 0.293 0.01

SF-36 -0.317 0.04 -0.382 0.03
Abbreviations: CRP, C-reactive protein; iPTH, _intact p id h ; BDI, Beck D

Inventory, FAI, Fonseca anamnestic index, BUN, blood urea nitrogen; eGFR, estimated glomerular filtration
rate;

DISCUSSION

In this study, in patients NDCKD, the specific relationship
between mTMD with depression and HRQOL was evaluated.
The results showed a positive relationship between depression
and mTMD in this patient group. It was also demonstrated
that the SF-36 scores were lower in NDCKD patients with
mTMD compared to those without TMD. In patients with
mTMD, HRQOL was lower, and the BDI scores were higher
in the advanced CKD stage. The BDI score showed a positive
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correlation with serum CRP, but a negative correlation with
the albumin value and eGFR, while mTMD, BDI score, and
CRP were independently and positively correlated, albumin
and HRQOL were independently and negatively correlated.
This is the first study to evaluate the prevalence of mTMD in
NDCKD patients. FAI is suitable for making a mTMD
diagnosis and determining its severity (27). Its advantages are
that it does not require expertise, it is economical and it is an
easy-to-apply questionnaire form that can be answered by any
individual who can perceive the questions. However, it cannot
replace the DC-TMD algorithm used in TMD diagnosis and
classification and made by an experienced specialist. In
current study, FAI was used to determine the severity of
mTMD. Mild and moderate mTMD was observed more
frequently in NDCKD patients, according to FAIL. Depression
plays a direct causal role in poor HRQOL. CKD is associated
with high prevalence of depression, which increases inversely
with eGFR (27). TMD and depression are closely related.
Several studies have shown that a high prevalence of depres-
sion in TMD patients (21.4%-60.1%) and depression is
considered an important risk factor for TMD (4,5). Similarly,
patients with depression, present with high prevalence of
TMD. Treatment of TMD can reduce depressive behavior and
improve QoL. The findings of this study are similar to those of
studies conducted in the general population indicating an
increased frequency of depression among patients with TMD
(4-6).

In this study, the MCSS and PCSS were lower in patients with
mTMD. TMD is not potentially life-threatening disorder, but
have chronic features that can have an impact on HRQOL.
Similarly, CKD can place numerous limitations on a patient’s
daily life. Depression and low QoL may be seen in CKD
patients due to various clinical conditions, such as uremic
encephalopathy,  pruritus,  cerebrovascular  diseases,
bone-mineral disorders, malnutrition, anemia, hyperten-
sion/hypotension, diabetes and extremity loss, as well as
socioeconomic and psychological reasons. Furthermore, an
increase in medicatons use and essential life changes, such as
salt and dietary restrictions may lead to an increased frequen-
cy of depression and low QoL.

In this study, when the education status, one of the main
factors affecting the QoL and depression of the individual,
was examined, high TMD rates were observed in uneducated
or primary school graduates and unemployed patients. Al-Jabi
SW et al.'s study on hemodialysis patients also found that low
education level and unemployment increased the frequency of
depression (28).

In this study, it was observed that the frequency of mTMD
increased with advanced age in adult NDCKD patients. In the
literature, there are studies with different results evaluating
age and the frequency of TMD. In the study of Nilsson IM et
al., the frequency of TMD in adolescents was higher than in
adults (29). In the study of Cui C. et al. age was shown to be a
risk factor for TMD (30). Advanced age has been considered
as a risk factor for depression in the study of Al-Jabi SW et al.
with hemodialysis patients (28). This suggests that advanced
age may be a risk factor for mTMD.
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The majority of CKD patients suffer from a varying range of
widespread musculoskeletal discomforts. In particular, chron-
ic body pain reduces the QoL and induces the onset of depres-
sive behaviors in patients with CKD (31). TMJ pain may be a
component of chronic body pain and may trigger depression.
Additionally, in TMD, bruxism, clicking and decreased mouth
opening, headache, ear and jaw pain and eating disorders may
negatively affect the QoL.

In the current study, PTH levels were significantly higher in
patients present mTMD than those absent TMD. This may be
related to the presence and severity of secondary hyperpara-
thyroidism. Increased serum phosphorus and FGF-23 levels
combined with decreased eGFR from the early stages of CKD
stimulate PTH secretion. 25-hydroxyvitamin D deficiency,
which is frequently encountered in CKD patients, may also
cause TMD. In a study by Shen et al., it showed that osteoar-
thritis caused by 1.25-dihydroxyvitamin D deficiency is the
cause of TMD by increasing inflammatory cytokine produc-
tion (32). It was observed that radiological changes in TMJ
and teeth loss were correlated with 25(OH)D levels in patients
whose bone mineral density was measured (33). 25(OH)D
level was not evaluated in the current study. However, as in
the general population, 25(OH)D deficiency in the CKD
population has very high prevalence. Low 25(OH)D levels
may explain the destruction of the TMJ (33). In the current
study, there was no significant difference between the mTMD
and non TMD groups in terms of the use of Ca-containing
phosphorus binders and calcitriol. This situation suggests that
mTMD which develops in the course of CKD is not only
related to vitamin D deficiency.

In many NDCKD patients, reduced appetite and increased
inflammation become more apparent with decreasing eGFR.
TMD patients frequently experience impaired food intake
ability (34). TMD are often associated with eating disorders
and anorexia (35), which can exacerbate hypoalbuminemia.
This study showed a negative association between serum
albumin levels and mTMD severity. In addition, it was
observed that the serum albumin levels and depression severi-
ty were negatively correlated and SF-36 was positively
correlated with serum albumin levels. Previous studies have
revealed a correlation between albumin levels and depression.
The CRP and ferritin levels were also significantly higher in
the mTMD group compared to the non TMD group. In some
rheumatologic diseases (systemic lupus erythematosus,
rheumatoid arthritis, psoriatic arthritis, and juvenile arthritis),
TMI arthritis may be seen but not expected to affect the joints
as a primary allergic disease (36), polycystic ovary syndrome
(3), obesity (37) in cases such as low-grade chronic inflamma-
tion may be caused TMD. It has been shown that the levels of
inflammatory  cytokines  (interleukin-1, interleukin-6,
interleukin-8, and tumor necrosis factor-alpha) increase in the
synovial fluid of TMD patients (12).

In this current study, 70.1% of the patients with mTMD were
female, and gender had a significant association with mTMD,
as also shown previously (p=0.02). Similarly in most of the
previous population studies, TMD was significantly more
common in the female gender (1,37).
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This study has certain limitations. Firstly, due to its cross-sec-
tional design, the findings do not prove a cause-effect
relationship. However, imprecise interpretation and diagnosis
in cross-sectional studies are known to be fairly evenly
distributed; therefore, the results are still significant (38).
Secondly, this study was performed in a single nephrology
clinic. Therefore, the results do not represent all CKD
patients. Thirdly, patients with depression using antidepres-
sants were excluded in this study. The purpose of this exclu-
sion is the idea that the possible effects of treated depression
on mTMD may be diminished. Fourthly, the presence and/or
severity of depression and mTMD was categorized using the
BDI and FAI scores, respectively. These scoring systems
provide subjective and semi-quantitative measurements.
There may have been misclassifications due to a lack of
clinical evaluation. However, laboratory tests and radiological
evaluations are not undertaken in the first step in the diagnosis
of mTMD. The strength is this study is that it was the first to
investigate mTMD in NDCKD patients and explore its
relationship with depression and QoL in this patient group.

CONCLUSION

In conclusion, mTMD was associated with a high prevalence
of depression and low HRQOL in stage 3-5 NDCKD patients.
mTMD may be a cause of high depression prevalence in
NDCKD patients. Clinicians need to consider mTMD in
depressed CKD patients. Further clinical studies are required
to verify the association between depression and mTMD.
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