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Summary. Background: Dental caries and periodontal diseases are the most prevalent oral health problems
worldwide. Behavioral and psychosocial factors along with social, economic and cultural conditions may
alter the health balance, favoring the onset of dental diseases. Hence the study was conducted to assess the
association of state and trait anxiety with oral health status among adult dental patients. Mezhods: The study
was carried out among 456 adult dental patients visiting Panineeya Institute of Dental Sciences and Hos-
pital, Hyderabad. Anxiety levels were measured by State-Trait Anxiety Inventory-short version (STAI-S)
consisting subscales State Anxiety (SA) and Trait Anxiety (TA). Clinical examination was done using WHO
Basic Oral Health survey assessment form, 2013. The data was analyzed using Statistical Package for Social
Sciences Software 21.0. p<0.05 was considered statistically significant. Resu/ts: A significant gender differ-
ence (p=0.001) was noted for total anxiety with higher mean score observed among males (46.13+5.98)
than females (45.32+6.00).Similarly, significant higher mean score was observed among males (23.31+4.08)
than females (p=0.03) for State anxiety. Females had higher mean DMFT (3.61+3.21), DT (2.04+2.05), FT
(0.49+1.34) and MT (1.08+2.09) components but significant difference was noted only for overall DMFT
(p=0.03) and DT (p=0.001) component than males. Conclusion: Gender, education and previous dental visits
didn’t show any significant association with total anxiety, state and trait anxiety. Likewise, none of the oral
parameters showed any significant association except for the Decayed Teeth (DT) component of DMFT
with total anxiety levels among study subjects. (www.actabiomedica.it)
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diseases (2). Evidence support the association of psy-
chosocial factors like stress and anxiety with increase

Dental caries and periodontal diseases are the
most prevalent oral health problems worldwide (1).
Even though, bacteria had been regarded as the prime
etiological agent of periodontal disease and dental car-
ies, bacteria itself is not capable of producing advanced
tissue destruction in all individuals. This emphasizes
the role of behavioral and psychosocial factors along
with social, economic and cultural conditions that may
alter the health balance, favoring the onset of dental

prevalence of dental caries and periodontal disease (1,
3-5).

In response to these psychological factors, sympa-
thetic system may get stimulated and cause reduction
in salivary flow leading to increased risk of caries in
an individual (6). Furthermore, behavioural factors and
stress may alter health balance, which can predispose
the onset of periodontal diseases (7). Hence, all these
factors acting together create favorable conditions for
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the development of the disease in the individual (7).
Moreover, individuals with high anxiety often neglect
oral hygiene and tend to adopt harmful habits like
changing eating habits, smoking etc, thus increasing
the risk for dental diseases (6). Moreover, people with
psychosocial problems have poor adherence to dental
treatment and do not attend dentist regularly (8).

Anxiety can be either a short term ‘state’ or a long
term ‘trait’. State anxiety is a transitory emotional con-
dition that varies in intensity and fluctuates over time
and is used to determine an individual’s present level
of anxiety. Whereas trait anxiety is personality trait
which remains relatively stable over time and is prone
to describe a long -term anxiety level (9).

The relationship between anxiety and dental dis-
ease has been recognized since 1950s and has received
renewed attention in recent years (1). A systematic re-
view by Peruzzo et al (10) showed a positive relation-
ship between periodontal diseases and psychological
factors like stress, anxiety, depression. Moreover, Vet-
tore et al (5) reported that patients with elevated levels
of anxiety have a higher frequency of moderate pocket
depth and clinical attachment level.

The relation between state and trait anxiety with
oral health status has been researched in different types
of studies (11-13) but the results have been inconclu-
sive. Therefore, factors related to the social environ-
ment which provoke changes in host defense and in-
directly cause tissue destruction should be taken into
account. Based on this, the present study investigated
the association of state and trait anxiety with oral
health status among adult dental patients.

Materials and methods

A cross sectional study was carried out among
adult dental patients visiting Panineeya Institute of
Dental Sciences and Hospital, Hyderabad, Telan-
gana. Ethical clearance was obtained from the Insti-
tutional Review Board of Panineeya Mahavidyalaya
Institute of Dental Sciences and Research Centre
(PMVIDS&RC/IEC/PHD/DN/0120-16). A pilot
study was conducted among 30 patients to check fea-
sibility of the study and to estimate the sample size.
Subjects participating in the pilot study were excluded

from the final study sample. The subjects who gave
written informed consent were included in the study.
Subjects with any systemic conditions (like diabetics,
pregnancy) affecting the periodontal status, requiring
antimicrobial prophylaxis before clinical examination,
history of medication (antibiotics and immunosup-
pressant) in the last one month and Subjects who have
undergone oral prophylaxis in last three months were
excluded.

The survey was conducted within the working
hours of the hospital for a period of three months from
the month of January 2018 to March 2018. The clini-
cal examination of all the subjects was done by a single
pre-trained, pre-calibrated examiner to limit intra-ex-
aminer variability. Plane mouth mirrors, Community
Periodontal Index (CPI) probe was used to clinical ex-
amination. The survey tool comprised of Demographic
details- age, gender, education and history of previous
dental visit, short version-State-Trait Anxiety Inven-

tory (STAI-S) questionnaire.
Assessment of State and Trait Anxiety levels

A self-reported twenty item State-Trait Anxiety
Inventory-short version (STAI-S) by Bergua et al (22)
was used to measure the state and trait anxiety levels in
an individual. This inventory consists of two subscales;
State Anxiety (SA) and Trait Anxiety (TA) comprising
of ten items each. State anxiety scale measures how an
individual feel at a particular time or condition, where-
as Trait anxiety measures how a person generally feels
regardless of the situation or condition the person is
in. While, each item has four response options scored
1 (not at all) to 4 (very much so) and the total score on
each subscale was the sum of the all item scores. There-
fore, the possible total score ranging from a minimum
of 10 to a maximum of 40 in both scales, with high
score indicating high levels of state and trait anxiety.

Clinical oral examination

Dentition status was recorded based on the codes
and criteria according to World Health Organization
(WHO) Basic Oral Health survey assessment form,
2013 (21). While, periodontal condition was assessed
using Community Periodontal Index (CPI) modified
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and Loss of Attachment (LOA) according to World
Health Organization (WHO) criteria 2013 (21).

Statistical tests

Statistical analyses were done using Statistical
Package for Social Sciences Software (SPSS version
21.0). Chi-square analysis was used to find the signifi-
cant difference of two or more variables. Mann- Whit-
ney U test, Analysis of Variance (ANOVA) was used
for comparison of mean scores of all variables based
on gender. Karl Pearson’s correlation was used to cor-
relate State and Trait anxiety with Dentition Status,
periodontal status and loss of attachment. Multiple
linear regression analysis determined the association
and compared the mean scores based on variables. Sta-
tistical significance was set at p<0.05.

Results

A sample of 456 adult dental patients comprising
of 232 (50.9%) males and 224 (49.1%) females partici-
pated in the study with mean age of 39.3+3.06 years.
Around 41.2% attained secondary education, 37.3%
had university education and only 21.5% of the popu-
lation had primary education. Most of the study sub-
jects visited dentist previously (308; 67.5%) compared
to people who never visited a dentist (148; 32.5%).
Based on gender, higher number of males visited a
dentist (68.5%) compared to females (66.1%).

Based on responses to State Anxiety Inventory,
majority of the subjects responded ‘moderately so’ (3)
to all the questions except for the questions Q, (I am
tense; 54.4%), Qs (I feel upset; 40.3%), Qs (I am wor-
ried; 40.6%) and Q, (I feel confused; 58.5%), where in
higher percentage of subjects responded for the option
‘Not at all’ (1).

Regarding Trait Anxiety Inventory, a similar pat-
tern of responses were noticed apart from questions ‘I
feel like failure’ (Q;;) (61.6%) I feel that difficulties are
piling up so that I cannot overcome them’(Q;,) (59.4%),
‘I get in a state of tension or turmoil as I think over my
recent concerns and interests’(Q,,) (70.4%) where in
higher percentage of subjects responded for the option
‘Not at all’ (1). Likewise, higher number of subjects

responded for option ‘Somewhat’ (2) for the question
‘I worry too much over something that really doesn't
matter’ (Q,3) (35.3%), I have disturbing thought’ (Qss)
(37.1%)and I lack self-confidence’ (Q;) (36.8%).

The question wise mean scores of the study sub-
jects ranged from 2.99+0.89 to 1.45+0.80. When
question wise mean STAI scores was compared ac-
cording to gender, males showed significant higher
mean scores for the questions QI feel satisfied)
(p=0.02), Qs (I feel comfortable) (p=0.01), Q; (I am
relaxed) (p=0.002),Q,, (I feel that difficulties are pil-
ing up so that I cannot overcome them) (p=0.04), Qj;
(I worry too much over something that really doesn't
matter) (0.001), Q. (I am happy) (p=0.003) and Q. (I
am steady person) (p=0.05) than females. In contrast,
females showed significant higher mean score for the
questions Q; (I am tense) (1.75+0.87, p=0.04) and Q,
(I feel at ease) (2.55+1.00, p=0.03) (Table 1).

Regarding total anxiety mean score, a significant
gender difference (p=0.001) was noted with higher
mean score observed among males (46.13+5.98) than
females (45.32£6.00). Likewise, significant high-
er mean score for State Anxiety was also observed
among males (23.31+4.08) than females (22.96+4.22)
(p=0.03). However, Trait anxiety mean scores were
comparable between males and females (p=0.14) (Ta-
ble 2).

The overall caries experience among the study
subjects was 83.1% and only 16.9% were caries free.
Moreover, majority of the study population had gin-
gival bleeding while probing (94.1%). With regard to
periodontal status, around 62.1% had healthy peri-
odontuim and 37.9% had periodontal pocket (pocket
depth >4 mm). Based on Loss of Attachment (LOA),
26.3% of subjects had LOA of 4-5 mm (code-2) and
only 2.8% had LOA of 6-8 mm (code 3).

Based on gender, higher percentage of females
had caries (85.3%) and gingival bleeding (94.2%), but
it was not statistically significant as compared to males
(81.1% and 93.9%). Similarly, periodontal status was
comparable between males and females (p=0.70). On
the other hand, a significant gender difference was
observed for LOA levels, where in higher number of
females (30.8%) reported with LOA >4 mm (code 1
and code 2) as compared to their male counter parts

(27.6%) (p=0.04) (Table 3).
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Table 1. Question wise mean score comparison of State and Trait Anxiety Inventory (STAI) based on gender

Mean + SD
Questions Gender
Males Females p-value Total
Q 1.61+0.82 1.75+0.87 0.04* 1.68+0.85
Q, 2.46%1.03 2.55+1.00 0.03* 2.50+1.01
Q; 2.02+1.01 2.02£0.94 0.87 2.02£0.97
Q, 2.84+0.90 2.63+0.93 0.02* 2.73+0.92
Qs 2.85+0.90 2.64+0.90 0.01* 2.75+0.91
State Anxiety
Qs 2.31+1.00 2.25+0.96 0.58 2.28+0.98
Q, 2.87+0.88 2.75+0.89 0.002* 2.81+0.89
Qs 2.79+0.98 2.72+1.00 0.50 2.75+0.99
Q, 1.97+1.00 2.01+0.98 0.61 1.99+0.99
Qs 1.59+0.83 1.63+0.84 0.61 1.61+0.83
Qu 1.56+0.78 1.48+0.73 0.37 1.52+0.75
(O 1.65+0.83 1.49+0.75 0.04* 1.57+0.80
Qi 2.10£0.92 1.97+0.86 0.001* 2.04+0.89
Q. 2.79+0.94 2.75+0.87 0.003* 2.77+0.90
Trait Qs 2.19+0.92 2.18+0.85 0.91 2.18+0.88
Anxiety
Qs 2.23+0.94 2.22+0.91 0.91 2.22+0.93
Qy; 2.86+0.84 2.88+0.88 0.73 2.87+0.86
Qs 2.97+0.83 2.99+0.85 0.82 2.98+0.84
Qy 3.02+0.89 2.97+0.90 0.05* 2.99+0.89
Qo 1.47+0.80 1.44+0.80 0.71 1.45+0.80

*p=<0.05 is statistically significant
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Table 2. Comparison of overall mean scores of Total, State and
Trait Anxiety based on gender

Mean £S.D
Variable Gender
Males Females p-value
State anxiety 23.31+4.08 | 22.96+4.22 0.03*
Trait anxiety 22.82+3.28 | 22.36x3.44 0.14
Total anxiety 46.13+5.98 | 45.326.00 0.001*

* p<0.05 is statistically significant

Though, females had higher mean Decayed, Miss-
ing, Filled Teeth (DMFT-3.61+3.21), Decayed Teeth
(DT-2.04£2.05), Missing Teeth (MT-1.08+2.09) and
Filled Teeth (FT-0.49+1.34) scores, significant differ-
ence was noted only for overall DMFT (p=0.03) and
DT (p=0.001) component.

The mean scores for gingival bleeding and pock-
et depth of >4 mm were comparable between males
and females (p=0.69, p=0.44, respectively). However,
significant higher mean LOA of >4 mm was noted
among females (0.57+1.04) than males (0.45+0.94)
(p=0.02) (Table 4).

Among male subjects, State Anxiety showed
negative correlation with all the oral parameters ex-
cept for overall DMFT (r=0.001) and Missing teeth
component (r=0.02). On the other hand, Trait Anxiety
showed positive correlation with all oral parameters
except for Filled Teeth component (r=-0.07) and Loss
of attachment >4 mm (r= -0.01). Furthermore, total
anxiety showed negative correlation with Filled Teeth
component (r= -0.06), pocket depth>4mm (r= -0.05)
and LOA>4mm (r= -0.02). Nonetheless, none of the
correlation was significant with the exception of over-
all DMFT for Trait Anxiety (p=0.03).

Among females, Filled Teeth component was the

Table 3. Distribution of study subjects based on prevalence of dental caries, periodontal status and LOA according to gender

n (%)
Gender
Males Female p-value Total

Dental caries
No caries 44 (18.9) 33 (14.7) 77 (16.9)
With caries 188 (81.1) 191 (85.3) 022 379 (83.1)
Bleeding status
Bleeding absent 14 (6.1) 13 (5.8) 27(5.9)
Bleeding present 218 (93.9) 211 (94.2) 01 429 (94.1)
Periodontal status
Healthy periodontium 142 (61.2) 141 (62.9) 283 (62.1)
Periodontal disease 90 (38.8) 83(37.1) 070 173 (37.9)
LOA
Code 0 | 0-3 mm 168 (72.4) 155 (69.2) 323 (70.8)
Code1 | 4-5mm 54 (23.3) 66 (29.5) i 120 (26.3)
Code2 | 6-8 mm 10 (4.3) 3(1.3) 0-004 13 (2.8)

Total 232 (50.9) 224 (49.1) 456 (100)

*p<0.05 statistically significant
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Table 4. Total mean score comparison of Oral parameters based
on gender

Mean +S.D
Variable Gender

Males Females | p-value

DT 1.94+2.27 | 2.04+2.05 0.03*

MT 1.01+2.08 1.08+2.09 0.74

FT 0.48+£1.19 | 0.49+1.34 0.91
DMFT 3.44£3.40 | 3.61£3.21 0.001*

Gingival bleeding 11.78+5.48 | 12.00+5.92 0.69

Pocket depth >4 mm | 0.73:0.93 | 0.66x0.95 0.44

LOA >4 mm 0.45£0.94 | 0.57+1.04 0.02*

*p<0.05 statistically significant

only oral parameter that showed negative correlation
with State (r= -0.07), Trait (r= -0.02) and total anxi-
ety (r= -0.06). Furthermore, a negative correlation was
also observed for gingival bleeding and LOA>4 mm
with State Anxiety (r= -0.03; r= -0.06, respectively)
and Total Anxiety (r= -0.01; r= -0.04, respectively).
Nevertheless, the above correlations were not statisti-
cally significant.

When the entire study subjects were considered,
Overall DMFT and its components were positively
correlated with Total Anxiety, State Anxiety (SA) and
Trait Anxiety (TA) except for the Filled Teeth compo-
nent (r= -0.06; SA; r= -0.05; TA; r= -0.04, respective-
ly). Likewise, pocket depth>4mm also showed negative
correlation with State (r= -0.03), Trait (r= -0.02) and
Total Anxiety levels (r= -0.00). Further, a negative cor-
relation was also observed for gingival bleeding with
state (r=-0.03) and total anxiety (-0.00) and for LOA
with only State anxiety (-0.02). However, no statistical
significance observed for the correlation.

None of the demographic variables and oral pa-
rameters showed any significant correlation with the
STAI scale. Pocket depth >4 mm had negative correla-
tion with both subscales and total anxiety scores. On
the contrary, education showed positive impact with
all anxiety levels. Gender, history of dental visits and
presence of gingival bleeding revealed negative corre-
lation with only state and total anxiety, whereas LOA
had negative correlation with only state anxiety levels

(Table 5).

Discussion

Occasional anxiety is a normal part of life; but
anxiety that’s persistent, seemingly uncontrollable and
overwhelming can be disabling (23). Higher anxiety
levels among individuals interferes with daily activities
leading to generalized anxiety disorder, panic disorder,
agoraphobia or social anxiety disorder (24). In addi-
tion, anxiety also affects social activities and it may
also lead to problems in family relations (25). On the
other hand, anxiety and/or fear related physiological,
mental and behavioural alterations may have signifi-
cant effects on both oral and general health (26). Thus,
it might be one of the reasons for worsening the oral
health status and may also influence utilization of the
health care services. Anxiety is the one of the major
barrier for avoiding health services in the entire medi-
cal field (27). Hence, dentists’ must try to understand
and obtain information about patients’ anxiety levels,
as it influences the treatment outcomes (28). There-
fore, the present study evaluated the association be-
tween State and Trait Anxiety with oral health status
among adult dental patients.

Apart from State and Trait Anxiety Inventory
(STAI), Hamilton Anxiety Rating Scale (HAM-A)
(29), Beck Anxiety Inventory (BAI) (30), General-
ized Anxiety Disorder -7 (GAD -7) (31) and Hospital
Anxiety and Depression Scale- Anxiety (32) (HADS-
A) can be used to measure the anxiety levels. Among
them, STAI is more economical in terms of all dimen-
sions and is the most widely researched and popularly
used measures of general anxiety till date (33). This
measure is relatively brief to administer and less time
consuming scoring or interpretation procedures (33).
Thus, in the present study short form of STAI scale
was used to measure anxiety.

Likewise, dentition status, periodontal status and
loss of attachment was quantified based on codes and
criteria of World Health Organization proforma 2013,
as it is simple to use and reliable and allows for inter-
national comparisons (21).

The World Health Organization (WHO) distin-
guishes 35-44 years as the standard age group for sur-
veillance of oral health conditions in adults. Further,
the full effect of dental caries, the levels of severe peri-
odontal involvement, and the general effects of oral
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Table 5. Correlation between Total anxiety, State and Trait anxiety with oral parameters based on gender

State anxiety Trait anxiety Total anxiety
Gender Variables
r-value p-value r-value p-value r-value p-value
DMFT 0.001 0.97 0.05 0.03* 0.03 0.62
DT -0.004 0.94 0.05 0.36 0.02 0.65
MT 0.02 0.66 0.07 0.28 0.05 0.37
Males FT -0.03 0.58 -0.07 0.24 -0.06 0.31
Gingival bleeding -0.03 0.56 0.06 0.34 0.00 0.90
Pocket depth >4 mm -0.07 0.23 0.005 0.93 -0.05 0.44
LOA >4 mm -0.02 0.66 -0.01 0.77 -0.02 0.65
DMFT 0.02 0.67 0.02 0.75 0.03 0.64
DT 0.02 0.66 0.03 0.59 0.04 0.53
MT 0.06 0.34 0.01 0.86 0.05 0.45
Females | FT -0.07 0.25 -0.02 0.73 -0.06 0.31
Gingival bleeding -0.03 0.63 0.005 0.93 -0.01 0.76
Pocket depth >4 mm 0.03 0.63 0.01 0.79 0.03 0.62
LOA >4 mm -0.06 0.24 0.006 0.94 -0.04 0.44
DMFT 0.01 0.77 0.03 0.43 0.03 0.52
DT 0.01 0.82 0.04 0.31 0.03 0.47
MT 0.04 0.33 0.03 0.40 0.05 0.25
Total FT -0.05 0.22 -0.04 0.30 -0.06 0.15
Gingival bleeding -0.03 0.44 0.03 0.50 -0.00 0.87
Pocket depth >4 mm -0.03 0.49 -0.00 0.94 -0.02 0.60
LOA >4 mm -0.02 0.56 0.03 0.46 0.00 0.99

health care can be measured. In light of the above, the
WHO index age group of 35-44 years has been chosen
in the current study (21).

Previous studies conducted among Brazilian
adults (34) and studies (35-37) among Turkish adult
dental patients showed that females had higher mean
scores for total anxiety. The, present study showed that,
males had significantly higher mean scores for total
anxiety (46.13+5.98). This could be attributed to the
education levels in the present study. i.e., 62.5% of
males were non-graduates. As suggested by Andrews
et al (38), higher educational levels like graduates have

a greater feeling of well-being and are less anxious to
confronting challenging life events.

In the present study, females had higher percent-
age for caries (83.1%), bleeding on probing (94.1%)
and loss of attachment >4 mm (30.8%). One reason
for this could be due to the changes in salivary flow
rates and composition induced by hormonal fluctua-
tion like increasing adrenaline and/or decreased levels
of thyroid and estrogen hormones (39). However, the
unobserved variables such as socioeconomic status,
brushing methods and frequency etc. might have at-
tributed to the above findings on oral parameters (40).
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In current study, females had significantly higher
mean scores for overall caries experience (3.61+3.21)
and decayed teeth (2.04+2.05). In converse, a study
by Delgado-Angulo et al (8) among Finnish adults
aged 30 years and above showed that males had higher
mean decayed teeth (1.07+2.28). According to Shaffer
et al (41), the factors that cause women to experience a
greater burden of dental caries are early tooth eruption
(therefore increased time of exposure to cariogenic
processes), differences in dietary behaviors, access and
utilization of oral health care etc.

Females also had significantly higher mean scores
for loss of attachment >4 mm (0.57+1.04). Similar
findings were observed by Solis et al (11) among Bra-
zilian adults with higher mean score among females
(0.95+0.5) than males. This was in consonance with
Hess et al (42), who suggested that hormonal changes
during puberty, menstruation, pregnancy and meno-
pause can cause an exaggerated response to irritants
from bacterial plaque. This sensitizes gingiva and fur-
ther increases risk of having periodontal disease. The
condition worsens if patients are already prone to peri-
odontal diseases.

A previous study by Akarslan et al (9) among
Turkish adults attending the Gazi University of Den-
tal School showed that no significant correlation of
DMFT with trait anxiety based on gender. Neverthe-
less, in the current study, DMFT among males had
significant positive correlation with trait anxiety. As for
Indian scenario most men are the head of the family
with imposed burden of responsibilities and financial
problems on them leading to long term increased anxi-
ety levels and there by neglected oral health problems.

However, this study acknowledges certain limi-
tations such as cross-sectional study design, small
sample size and use of self-assessment questionnaire,
making it difficult to draw any conclusion about causal
relationship. Further representative research is needed
to determine the impact of psychological factors as risk
factors for caries and periodontal disease.

Conclusion

The study concluded that, a significant gender
difference was noted with higher mean score among

males for state anxiety and total anxiety. However,
higher number of females reported with LOA >4 mm
as compared to their male counter parts. Moreover,
significantly higher mean score was noted among fe-
males for overall DMFT, DT and LOA of >4 mm.
Gender, education and previous dental visits didn’t
show any significant association with total anxiety,
state and trait anxiety. However, none of the oral pa-
rameters showed any significant association except for
the Decayed Teeth (DT) component of DMFT with
total anxiety levels among study subjects

Hence, particular attention through preventive
programs for oral health and periodontal care should
be implemented and targeted for individuals with
higher overall anxiety levels. Although a positive rela-
tionship was observed between anxiety and periodon-
tal disease, further representative research is needed to
determine the impact of anxiety/psychological factors
as risk factors for periodontal disease.
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