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AbstrAct
Background: Studies have shown that impaired social 
functioning can be much more severe and destructive 
than psychotic symptoms in schizophrenia. In this 
context, it may be important to identify areas that are 
effective for social functionality, and  where intervention 
is necessary to promote and develop competencies. In the 
current study, the aim was to investigate the relationship 
between olfactory functions and empathic abilities and 
their impact on impaired social functionality in individuals 
with schizophrenia. 

Methods: Fifty-one healthy controls and 48 patients 
with schizophrenia were included in the study. Sniffin’ 
Sticks Test and Questionaire of Cognitive and Affective 
Empathy Scale (QCEA) were given to all participants. In 
addition, the Personal and Social Performance (PSP) 
Scale was given to the patients. 

Results: There was a significant difference in terms 
of the mean scores of total odor (p<0.001), odor 
discrimination/identification (p<0.001), and also there 
was a significant difference in terms of the mean score 
of total empathy (p=0.05) and some sub-dimensions 
(p=0.05 for perspective taking and p=0.01 for cognitive 
empathy). In post-hoc analysis performed based on the 
duration of the illness; it was found that duration of illness 
had a moderating effect in the relationship of both odor 
and empathy scores with social functionality (p≤0.001 for 
interaction effect). In addition, odor and QCEA scores had 

a significant effect on PSP self-care subscale scores in 
patients with an illness duration over 10 years. 

Conclusion: Olfactory functions and empathic abilities 
were decreased in patients with schizophrenia. The 
findings of current study support that the effect of the 
deterioration of these abilities on the decrease in social 
functionality becomes evident as they became firmly 
established.
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bAckground
Unlike other psychiatric disorders, schizophrenia is a 
disorder that is associated with impaired social function-
ality, including difficulties in maintaining interpersonal 
relationships and poor individual, social, and occupa-
tional functionality (1). Impaired social functionality in 
schizophrenia predicts recurrence, poor progression/
prognosis and disability, and greatly affects the qual-
ity of life (2). At the same time, deterioration in social 
functionality has been demonstrated in the premorbid 
period of the disease (3) and even in first-degree healthy 
relatives of patients (4).
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Recent studies have developed models that suggest 
the disruption of cognitive and affective processes 
underlies the decline in social life quality of patients 
with schizophrenia (5). One of the issues associated with 
impairment in the social field in schizophrenia is olfac-
tory dysfunction, which is thought to be related to the 
central olfactory mechanism, and is common in patients 
with schizophrenia (6, 7). Olfactory deficits and hedonic 
olfactory disorders have been shown in schizophrenia, 
even in the prodromal period (7). Olfactory processing 
areas and neuroanatomic regions that play a role in the 
neuropathology of schizophrenia overlap. In patients 
with schizophrenia, it is stated that there is an eligible 
level of disorder in the temporolimbic and frontal lobe 
regions of the brain, and sniffing is closely related to these 
neuroanatomic regions (6, 7). It is also reported that olfac-
tory dysfunction in patients with schizophrenia may be 
associated with endogenous opioids (8), and especially in 
patients with negative symptom schizophrenia the level 
of endogenous opioids is increased (9). This suggests that 
the opioid system plays a role in schizophrenia pathol-
ogy and olfactory dysfunction due to the effect of opioid 
system on GABAergic cells and dopaminergic activity 
and monitoring of opiod immunoreactivity in structural 
brain regions such as the hippocampal region and olfac-
tory bulb (10). It is stated that olfactory dysfunction in 
patients with schizophrenia may also be associated with 
intracellular cAMP signaling disorders (11).

Olfactory functions are associated with many cognitive 
functions and affect social functionality and interpersonal 
relationships in patients with schizophrenia through both 
social cognition and other cognitive functions (12). It 
is reported that the development of olfactory functions 
depends on the maturation of the frontal and temporal 
lobe areas (13, 14), as well as the cognitive functions (i.e., 
intelligence quotient (IQ), memory, processing speed, atten-
tion, executive functionality) and social cognitive functions 
associated with this region (15). In follow-up studies on 
social functionality and olfactory functions in patients with 
first-episode psychosis, it has been reported that microsmic 
patients are associated with poorer social/occupational 
functionality and overall poorer outcomes (16). 

Another area that may be associated with disorders 
in the social field in patients with schizophrenia is their 
ability to empathize (5). The concept of empathy, defined 
as the ability to understand and share someone else’s 
thoughts and feelings, and understanding how it affects 
many psychopathologies has recently gained importance 
in the field of social neuroscience (17, 18). There is a 

widespread acceptance that empathy has a multidimen-
sional structure that includes different cognitive and 
affective processes (19). Although there is a significant 
relationship between cognitive empathy and negative 
symptoms in patients with schizophrenia, it is thought 
that schizophrenia affects social quality of life through 
affective empathy (5).

It has become more accepted that with the existing 
pharmacologic algorithms in schizophrenia these psycho-
social skills cannot be improved and social interventions 
should be added to the treatment. In this context, it 
may be important to identify areas that are effective for 
social functionality, and where intervention is necessary 
to promote and develop competencies. The aim of this 
study was to determine to what extent the olfactory 
function and empathic ability in patients with schizo-
phrenia differed compared with healthy controls and 
to investigate the effect of disability in this field on the 
social functioning deficiency, which is an outcome cri-
terion in schizophrenia. Our hypotheses were that in the 
group of patients with schizophrenia, empathic abilities 
and olfactory functions would be lower compared with 
healthy controls, and these abilities would affect social 
functionality dependent and/or independent of clinical 
severity. This study can shed light on new treatment areas 
and biomarker development studies.

Method
sAMple 
The study was conducted with 48 patients who were 
diagnosed as having schizophrenia according to the 
Diagnostic and Statistical Manual of Mental Disorders, 
Fifth Edition (DSM-5) and treated in the male/female psy-
chiatric inpatient clinics or who presented at the branch 
outpatient clinic of schizophrenia of Health Science 
University Erenkoy Mental Health and Neurological 
Disease Training and Research Hospital between January 
1, 2017, and October 1, 2017, and 51 healthy controls. 
Patients and healthy volunteers who were aged under 
18 years or over 65 years, who had a neurologic or 
severe general medical condition that was declared or 
understandable by interview, psychoactive substance use 
disorder (other than smoking), a history of head injury 
resulting in loss of consciousness, or a disease that might 
affect cerebral and olfactory functions (nasal fracture, 
upper respiratory tract infection, allergy) were excluded 
from the study. All participants were informed about 
the study and each signed an informed consent form.
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The sample size was calculated using the G*Power 
version 3.1.9.2 (effect size: 0.6, power: 0.80) software (20). 
Necessary approvals for the study were obtained from the 
Clinical Research Ethics Committee of Health Science 
University Erenkoy Mental Health and Neurological 
Disease Training and Research Hospital (IRB Date/No: 
16.01.2017/01). 

evAluAtion of pAtients
Patients who were treated and followed up with the diag-
nosis of schizophrenia in outpatient or inpatient clinics 
were included. Clinical evaluations such as sociodemo-
graphic data, clinical severity, and IQ were obtained from 
patient files. The pharmacologic approach of the treatment 
team was not interfered with. At the end of the first week 
of hospitalization, patients were interviewed, using the 
Positive and Negative Syndrome Scale (PANSS). by the 
researcher (B.A.), who had previously received PANSS 
training. In addition, Personal and Social Performance 
(PSP), Questionnaire of Cognitive and Affective Empathy 
(QCAE), and Sniffin’ Sticks tests were given. QCAE scale 
and Sniffin’ Sticks test were also given to healthy volunteers. 

dAtA collection tools
Sociodemographic Data Form: Age, sex, marital status, 
educational status, occupational status, social support status, 
the presence of smoking and alcohol use, family history, the 
presence of additional medical diseases were recorded for 
all healthy individuals, and the age of onset of the disease, 
duration of illness, the number of psychotic episodes/
number of hospitalizations, the presence of treatment 
resistance and current medication use, and the equivalent 
daily dose of chlorpromazine of the antipsychotic drug 
used were recorded for patients in this form.

Positive and Negative Syndrome Scale (PANSS): 
This scale was prepared to assess positive and negative 
symptoms, general psychopathology, and to measure 
the severity level of these symptoms in schizophrenia 
(21), and was evaluated by the interviewer. The scale 
consists of 30 items in total and includes a 7-point assess-
ment of severity for each item. The positive and negative 
syndrome subscale score range is 7-49, and the general 
psychopathology subscale score range is 16-112. The total 
score ranges from 30 to 210. Its validity and reliability 
in Turkish was conducted (22).

Personal and Social Performance (PSP): The PSP is 
evaluated by the interviewer. It provides a 6-point Likert-
type sequential evaluation in four dimensions. These 
four dimensions are: socially useful activities, personal 

and social relationships, self-care, and disturbing and 
aggressive behaviors. The 6-point evaluation of severity 
was determined as absent, mild, manifest, marked, severe, 
and very severe. First, the patient was evaluated in these 
four dimensions, and then, according to the PSP assess-
ment guide, the results obtained from these dimensions 
were transferred to the scoring table, which is in decimal 
sections, and the patient was given a total PSP score of 
0 to 100. Morosini et al. (23) originally developed the 
scale, and afterwards, advanced psychometric analysis 
was performed and the scale’s sensitivity in measurement 
and item-response ranges were revealed. Its validity and 
reliability in Turkish was conducted (24).

Questionnaire of Cognitive and Affective Empathy 
(QCAE): The QCAE was developed by Reniers et al. (25). 
While its 31 items are arranged under two main topics 
– cognitive and affective empathy - the original QCAE 
was organized under five topics. The study was adapted 
to Turkish and conducted in 2016 (26). Considering the 
item-total relationship in the reliability findings, the rela-
tionship coefficient of eight of the 31 items was found to be 
below 0.20, and the internal consistency (Cronbach alpha) 
coefficient of the remaining 23 items after the item elimina-
tion was 0.72. The remaining 23 items were included the 
exploratory factor analysis (EFA) used for validity analysis 
and the main components analysis, and varimax rotation 
was applied. It was found to be organized under four 
factors. In addition, in the factor analysis, in which eight 
items were included, it was seen that they were arranged 
under five factors in accordance with the original scale.

Sniffin’ Sticks Test: This test is based on the principle 
that odors reach the olfactory area in the nose through 
the orthonasal route. The Sniffin’ Sticks test consists of 
three subtests: Threshold, Discrimination, Identification 
(TDI); the sum of these three tests results in the TDI-Test 
score (Extended Test-Total score). The entire test takes 
30-40 minutes. The total of the results of all subtests 
achieve the TDI-score (27, 28).

Test Procedure: The test was performed by the same 
researcher (B.A.) in accordance with the standard instruc-
tions in a quiet and well-ventilated environment, a room 
isolated from the external stimuli. In the Sniffin’ Sticks 
test, odors are presented in felt pens. During the test, the 
subjects were blindfolded to prevent visual identification of 
pens. The cap of the scent pen was removed for about three 
seconds and pen was approximately placed 1-2 cm in front 
of the nostril. Odors were presented in a total of 16 triplets 
of pens (three pens in each), one containing diluted phenyl 
ethyl alcohol and two containing only propylene glycol 
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(negative controls). The interval between presentations of 
individual pens of a triplet was approximately three seconds 
and presentation of the triplets to a subject occurred every 30 
seconds. In the one hour before the smell test, participants 
were prevented from smoking, chewing gum, or eating.

Determination of Odor Thresholds: Thresholds were 
determined using a single-staircase technique. In the 
Threshold Test, n-butanol and rose (2-phenylethanol) 
are used as the target odor. Using a three-alternative 
forced-choice task and one pen with the odorant and 
two blank pens were presented at each dilution step. 
Two successive correct identifications or one incorrect 
identification triggered a reversal of the staircase. The 
odor threshold was represented by the mean of the last 
four of seven staircase reversals.

Odor Discrimination Test: For the discrimination 
test, 16 triple pens were shown to the patients whose 
eyes were covered with a sleep mask (two pens in the 
triple smelled the same [non-target], the other pen in 
the triple contains a different odorant [target]. The target 
is the pencil with a green cap. The task of the patient is 
to recognize the different smelling pen [target]. Even if 
the patient is not sure, he or she has to make a choice). 
The time period between the first pen in the first triple 
and the first pen in the second triple was set as at least 
30 seconds. Each item was presented only once, even 
if the patient requested a repetition of the triplet. The 
odorant-containing pen was used alternately in each trio 
during the presentation, as in the threshold test. The dif-
ferent smelling (target) pen color (green) defined by the 
patient was marked at the location corresponding to the 
protocol page, and the evaluation was made by counting 
the number of correct triplets at the end of the test.

Odor Identification Test: There are 16 pens in the 
identification test. Each pen was presented to the patient at 
an interval of approximately 30 seconds. In order to name 
the odorant, the patient was shown a 4-compartment 
(multiple choice) card (the patient’s goal was to choose 
the answer, whichever best described the odorant. Even 
if the patient was not sure, he or she always had to make 
a choice). The response given by the patient was marked 
on the protocol page. It was determined separately as to 
how many of the 16 pens were correctly determined and 
the arithmetic mean was calculated.

stAtisticAl AnAlysis
All statistical analyses were performed using the Statistical 
Package for the Social Sciences (SPSS) (version 20.0.0; 
SPSS Inc., Chicago, IL, USA) and Jamovi 1.0.7.0 pro-

grams. The normality of the data was verified using the 
Kolmogorov-Smirnov test when the number of data was 
over 30 (p>0.05). Student’s t-test was performed to compare 
normally distributed (parametric) data of the patient and 
healthy groups. The Mann-Whitney U test was used to 
compare non-normally (nonparametric) data of patients 
and healthy groups, and the Chi-square test or Fisher’s 
exact test was used to compare categorical data. In cases 
where both data showed normal distribution, Pearson’s 
correlation analysis was performed for the correlation test, 
and Spearman correlation analysis was performed between 
continuous and ordinal data where no data showed nor-
mal distribution. The moderation regression analysis test 
was used to demonstrate the moderator effect of disease 
duration on social functionality. Independent variables 
affecting the outcome variable (social functionality) were 
evaluated using the factors determined in previous analyses 
using multivariate linear regression analysis. For statistical 
significance, the p<0.05 value was accepted.

results
Comparison of Sociodemographic Data of the Patient 
Group and Healthy Controls: When the patient group and 
the healthy group were compared, there was a significant 
difference in terms of marital status, occupational status, 
education levels, and social support (see Table 1).

Description of Patients with Schizophrenia: The disease 
history and clinical features of the patient group are 
shown in Table 2.

Comparison of Olfactory and Empathy Scores of Patients 
and Healthy Controls: When the olfactory and empathy 
scores of the patient and healthy control groups were 
compared there was a significant difference in terms 
of the mean total olfactory scores, odor discrimination 
and identification scores, and the mean total empathy 
scores and some sub-dimension scores were found to be 
significant (see Table 3). 

Investigation of the Effect of Olfactory and Empathy 
Score on Personal and Social Performance Scale Score: 
In our study, a regression model including all of the 
patients who could show its effect on personal and social 
performance scale score were not composed when the 
olfactory and empathy scores were considered together. 
However, advanced statistical analysis revealed that the 
duration of the illness had a significant moderator effect 
on the relationship between olfactory and social func-
tionality scores (olfactory total score p=0.095, duration 
of illness p≤0.001, interaction effect p≤0.001) (see Figure 



51

Ahsen BuyukAvsAr et Al.

Table 1. Comparison of Sociodemographic Data of the Patient Group and Healthy Controls

Patients with Schizophrenia Healthy Control df p
Age (year) 37.96±10.21 37.19±9.71 92 0.71
Gender(%) Female: 24 (51.1%)

Male: 23 (48.9%)
Female:21 (44.7%)
Male: 26 (55.3%)

1 0.53

Marital Status (%) Single: 41 (87.2 %)
Married: 6 (12.8%)

Single: 15 (31.9%)
Married: 32(68.1%)

1 <0.001**

Education Level (%) High School or lower: 29 (61.7%)
University or higher: 18 (38.3%)

High School or lower:18 (38.3%)
University or higher:29 (61.7%)

1 <0.001**

Occupation (%) Unemployed: 36 (76.6%)
Employed: 11 (23.4%)

Unemployed: 7 (14.9%)
Employed:40 (85.1%)

1 0.023*

Social Support (%)

Smoking (%)

Alcohol Use (%)

Family History of Psychiatric Disorder (%)

Comorbid Medical Conditions (%)

Couple: 11 (23.4%)

Yes: 18 (37.5%)

Yes: 5 (10.4%)

Yes: 14 (29.2%)

Yes: 6 (12.5%)

Couple: 33 (70.2%)

Yes: 24 (47.1%)

Yes: 11 (21.6%)

Yes: 7 (13.7%)

Yes: 8 (15.7%)

3

1

1

1

1

<0.001**

0.336

0.132

0.060

0.649

*p≤0.05 **p≤0.001
Independent sample student t test and chi-square test were performed.  

Table 2. Description of Patients with Schizophrenia

Age of Illness Onset 25.83±8.74

Duration of untreated period (months) 42.72± 70.4
Age of Initial Treatment 29.11±9.96
The Number of Admission 3.21±2.2
The equivalent chlorpramazine doses 767±419  

(range=0-1400)
PANSS Total Score 107.5±32.0
PANSS Positive Subscale Scores 25.1±10.7
PANSS Negative Subscale Scores 28.4±8.4
PANSS General Psychopathology Subscale Scores 49.4±14.7
Resistance to Treatment (%) 10 (21.3%)
Drug Utilization (%) 42 (89.4%)
Personal and Social Performance Scale/ Useful 
Activities

4.17±1.11

Personal and Social Performance Scale / Relationships 4.02±1.15
Personal and Social Performance Scale / Self-care 3.57±1.36
Personal and Social Performance Scale / Disturbing and 
Aggresive Behavior

3.11±1.44

Personal and Social Performance Scale / Total Score 40.3±19.7

Table 3. Comparison of Sniffing Sticks Smell and QCEA Scores 
of Patients with Schizophrenia and Healthy Controls (mean±sd)

Schizophrenia Healthy Control df/Z p
SS- Threshold 6.3±3.4 11.3±3.5 92 <0.001**
SS- Discrimination 10.4±2.4 13.8±2.4 92 <0.001**
SS-Total Score 9.5±1.9 12.9±2.0 92 <0.001**
QCEA- 
Perspective Taking

28.5±5.1 
(med:29)

30.2±4.4 
(med:30)

-1.928 0.05*

QCEA- Online 
Simulation

25.4±4.5 
(med:26)

26.7±3.5 
(med:27)

-1.455 0.15

QCEA- Cognitive 
Empathy

53.9±8.2 
(med:54)

57.0±6.7 
(med:57)

-2.617 0.01*

QCEA- Emotion 
Contagion

11.2±2.1  
(med:11)

10.7±2.0 
(med:10)

-1.577 0.12

QCEA-Peripheral 
Responsivitiy

10.2±2.1  
(med:11)

10.3±1.9 
(med:10)

-0.104 0.91

QCEA-Proximal 
Responsivity

11.9±2.0 
(med:12)

12.3±1.9 
(med:12)

-1.149 0.25

QCEA- Affective 
Empathy

33.4±4.1 
(med:33)

33.4±4.3 
(med:33)

-0.053 0.95

QCEA- Total Score 87.4±10.9 
(med:87)

90.4±9.9 
(med:91)

-1.930 0.05*

*p≤0.05, **p<0.001, SS: Sniffing Sticks Smell Test, QCEA: Questionnaire of 
Cognitive and Affective Empathy Scale. 
Independent sample student t test and Mann-Whitney U test were performed.  

1). Similarly, in the relationship between empathy total 
scores and social functionality scores, the duration of the 
illness was found to have a significant moderator effect 
(empathy total score p=0.902, disease duration p=0.233, 
interaction effect p=0.014) (see Figure 2). 

Due to the moderation effect of disease duration, the 
correlation between empathy, smell and PSP scores of 
patients with disease duration over 10 years was evalu-
ated (see Table 4). Furthermore, a regression model with 
a significant effect on PSP self-care subscale scores was 
created when patients with disease duration over 10 years 

were reexamined, although a model that could affect PSP 
total scores could not be created (adjusted R square: 0.413, 
p=0.002, F:8.385) (see Table 5). 

discussion
Although the response to treatment is partial despite 
the existing algorithms in schizophrenia, it is apparent 
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that the disorder is characterized by the difficulty of 
the individual to fuction in a social environment (5). 
Studies have shown that impaired social quality of life 
(5, 29) can be much more severe and destructive than 
psychotic symptoms (5, 30). For these reasons, in order 
to achieve a better understanding of social functionality 
in schizophrenia and to develop possible directions of 
intervention in the treatment process, olfactory functions 

(31) and empathic abilities, which were identified in the 
neurodevelopmental explanations and may represent one 
of the appearances seen in the premorbid period – one 
of the midline defects – were investigated. 

Patients with schizophrenia were compared with con-
trol individuals and the effects of disorders in olfactory 
functions and empathic abilities on personal and social 

Figure 1. In the realationship between order identification and 
social functionality scores, the duration of the illness was found 
to have a signficant moderator effect
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Figure 2. In the realationship between total empathy scores 
and social functionality scores, the duration of the illness was 
found to have a signficant moderator effect

Duration of illness
Average
Low
High

Questionnaire of cognitive and affective empathy scores

Pe
rs

on
al

 an
d 

so
ci

al
 p

er
fo

m
an

ce
 te

st
 sc

or
es

100-10-20

40

20

0

-20

Table 4. Investigation of the Correlation Between Olfactory, Empathy and PSP Data of Patients with a Disease Duration of 10 
Years or More

SST SSD SSI PSP-SUA PSP-PSR PSP-S PSP-A PSP-Tot PFR AE-Tot QCAE-Tot CE-Tot
SST –            
SSD 0.39 –           
SSI 0.69** 0.86** –          
PSP-SUA -0.61** -0.33 -0.47* –         
PSP-PSR -0.57** -0.41 -0.51* 0.84*** –        
PSP-S -0.55** -0.30 -0.42* 0.75*** 0.91*** –       
PSP-A -0.57** -0.22 -0.46* 0.70*** 0.87*** 0.88*** –      
PSP-Tot 0.68*** 0.29 0.46* -0.88*** -0.92*** -0.92*** -0.88*** –     
PFR 0.13 -0.03 0.13 -0.24 -0.36 -0.48* -0.47* 0.41 –    
AE-Tot 0.01 0.01 0.07 -0.08 -0.09 -0.07 -0.19 0.11 0.50* –   
QCAE-Tot 0.36 -0.01 0.29 -0.23 -0.23 -0.30 -0.48* 0.36 0.67*** 0.75*** –  
CE-Tot 0.46* -0.01 0.35 -0.26 -0.26 -0.35 -0.54** 0.41 0.64** 0.53* 0.96*** –

Note. * p < .05, ** p < .01, *** p < .001, Pearson Corelation test was performed. SST: Sniffing Stick Test Thresold, SSD: , SSI: , PSP-Tot: Personal and Social 
Performance Test Total Score, PSP-SUA: Personal and Social Performance Test Social Useful Activities Subscale Score, PSP-P: Personal and Social 
Performance Test Personal and Social Relationships Subscale Score, PSP-S: Personal and Social Performance Test Self-care Subscale Score, PSP-A: 
Personal and Social Performance Test Disturbing and Aggressive Behaviors Subscale Score, QCAE-Tot: Questionaire Cognitive and Affective Empathy Test 
Total Score, PFR: Questionaire Cognitive and Affective Empathy Test Peripheral Responsivity Subscale Score, CE-Tot: Questionaire Cognitive and Affective 
Empathy Test Cognitive Empathy Subscale Score, AE-Tot: Questionaire Cognitive and Affective Empathy Test Affective Empathy Subscale Score.
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performance skills were studied through a model where 
it was found that the olfactory and empathic variables 
differed between the groups. The moderator relationship 
between olfactory functions and empathy ability and 
social functionality was seen when adjustments were 
made for disease duration. To the best of our knowl-
edge, our study is the first to investigate the relationship 
between olfactory functions and empathic ability areas 
and social functionality in patients with schizophrenia.

When examining the studies comparing olfactory 
recognition, determining an olfactory threshold, and dis-
tinguishing odors in healthy controls and patients with 
schizophrenia, contradictory findings are remarkable. 
Some studies support significant impairment (6, 13, 32) 
whereas it has been shown in other studies that the olfactory 
threshold in schizophrenia remains intact or increases, this 
effect is in a state that can change (33) or stay unchanged 
(34) with antipsychotic use (long term). In our study, it 
was seen that the olfactory separation, olfactory threshold, 
and total olfactory score averages differed from normal. 
These findings are consistent with studies showing olfactory 
dysfunction in patients with schizophrenia.

The impaired empathic abilities observed in patients 
with schizophrenia have attracted the attention of 
researchers for the last decade, and there are many studies 
on this subject in the current literature. Many studies have 
shown that patients with schizophrenia have insufficient 
empathy (35). In our study, it was found that patients 
with schizophrenia had decreased empathic abilities 
and they had defects in the cognitive empathy skills. 
When evaluated in detail, it was determined that the per-
spective taking abilities of cognitive empathy decreased 
although there was no decrease in online simulating 
abilities. In general, no reduction in affective empathy 
and in its emotional contagion, peripheral responsivity, 
and proximal responsivity abilities subdimensions were 

detected. In this study, the use of a scale that especially 
examined the field of empathy in multiple dimensions has 
enabled the examination to be conducted in more detail. 
In the current study, impaired empathy and weight gain, 
especially in the field of cognitive empathy in patients 
with schizophrenia, were apparent.

There are many studies on olfactory dysfunction 
impairing social cognition (13, 36) and associated social 
functionality in schizophrenia (37-39); orbitofrontal-lim-
bic common neural pathways are held responsible for this 
situation (13, 16, 40, 41). There are studies reporting that 
olfactory dysfunction is associated with symptoms such 
as anhedonia, social phobia (36), and negative symptoms 
(apathy or blunted affect) in patients with schizophrenia 
(6). The main focus of these studies was to investigate 
the effects of empathic? defects on social functionality 
and social competence, similarly to our study (42). In 
these studies, decreases in the processing of cognitive 
component of empathy in schizophrenia have been con-
sistently demonstrated (38, 39, 43). In the current study, 
a model to deal with empathy and olfactory functions in 
patients with schizophrenia was created, and its effects 
on social functionality were investigated. In our study, it 
was observed that olfactory identification and peripheral 
responsivity skills had an effect on social functionality 
in patients with a disease duration of 10 years or more. 
Also, we found that disease duration had a moderator 
effect both in the relationship between olfactory func-
tions and social functionality, and in the relationship 
between empathic ability and social functionality. The 
main focus of studies evaluating olfactory functions and 
empathic abilities in patients with schizophrenia is to 
provide an understanding of how deficits in these areas 
change in the course of the disease and how they affect 
social functionality. We think that the findings of our 
study make an important contribution to the literature in 
terms of showing the effect of the duration of the disease. 
Indeed, in a few studies examining the effect of disease 
duration on olfactory threshold, it was reported that 
disease duration was associated with impaired olfactory 
threshold (44, 45). In a study by Bae et al. (46) conducted 
with 67 patients with schizophrenia, it was stated that 
especially the short duration of the disease and the use 
of low-dose antipsychotic was associated with high social 
functionality. In a study by Dutescu et al. (47) with 100 
patients with schizophrenia, disease duration was evalu-
ated separately for over five years and under five years, and 
it was reported that patients with a disease duration over 
five years had poor social adjustment and clinical status.

Table 5. Investigation of the Effect of Odor and Empathy 
Scores on Personal and Social Performance Test Scores in 
Patients with Illness Duration of 10 Years or More

Independent  
Variables

Personal and Social Performance Test  
Self-Care Subscale Scores

B S.E
β  
coefficient

95.0% C.1.for 
β coefficient p

Constant 7.616 1.193 5.120-10.112 ≤0.001
SS-Odor 
Identification

-0.239 0.082 -0.492 -0.411- -0.068 0.009*

QCAE-PFR -0.296 0.120 -0.415 -0.548- -0.044 0.024*

*p≤0.05, SS: Sniffing Stick Test, QCAE: Questionaire Cognitive and Affective 
Empathy Test PFR: Peripheral Responsivity
Multivariate Linear Regression Analysis test was performed. 
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Our study has some limitations. Because our study is 
cross-sectional and the olfactory threshold values dur-
ing the promorbid period or between psychotic episodes 
were unknown interpretation of the findings was difficult. 
However, the results in which the findings were discussed 
were obtained from the same cohort group. Although par-
ticipants with diseases that may affect olfactory and cerebral 
functions were not included in the study, the fact that the 
upper respiratory tract examination was not performed by 
an otolaryngologist can be considered as another limitation 
of our study. Other limitations of our study are relatively 
small sample size and the fact that inpatients being treated 
may have been affected by psychotic symptoms or anxiety, 
although symptoms were expected to be alleviated. 

In conclusion, in the current study decreased empathic? 
abilities and olfactory dysfunction were detected in 
patients with schizophrenia. Especially given that the 
deterioration in these areas has an impact on the decrease 
in social functionality in disease progression / prognosis, 
developing treatment interventions that can help to care, 
question, detect and improve these deficits has the poten-
tial to make a significantly positive contribution to the 
social functionality and general functionality of patients.
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