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Examination of Changes in Levels of Empathy and 
Narcissistic Pathology After Treatment of Adult with 
Atten​tion-​Defic​it/Hy​perac​tivit​y Disorder

ABSTRACT

Objective: The purpose of this study was to investigate changes in narcissistic personality 
traits and empathy deficits in adults with attention-deficit hyperactivity disorder (ADHD) 
after pharmacotherapy, focusing on psychostimulant treatment. Understanding these 
comorbidities is crucial for optimizing treatment and improving therapeutic outcomes.

Methods: This cross-sectional cohort study consisted of 75 randomly selected ADHD 
patients. The patients were started on methylphenidate or atomoxetine as per the indi-
cations for treatment. A Sociodemographic Data Form, Adult ADHD Self-Report Scale 
(ASRS), Pathological Narcissism Inventory (PNI), and Empathy Quotient (EQ) were applied. 
Based on the study design, Adult ASRS, PNI and EQ were re-administered to the patients 
at the end of 3 months of treatment. The levels of pathological narcissism and empathy in 
patients were assessed before and after treatment.

Results: The median and minimum–maximum in PNI grandiosity score decreased signifi-
cantly from 67.00 (30-108) before treatment to 60.00 (24-102) after treatment (P < .001). 
The mean ± Standard Deviation (SD) PNI Vulnerability score decreased statistically signifi-
cantly from 63.83 ± 26.02 before treatment to 60.06 ± 24.64 after treatment (P = .003). The 
median and minimum–maximum in PNI total score was 134.50 (64-208) pre-treatment, 
which showed a statistically significant decrease after treatment (P < .001). The mean ± SD 
EQ score decreased statistically significantly from 33.86 ± 7.03 before treatment to 36.53 
± 7.55 after treatment (P = .001).

Conclusion: Psychostimulant treatment in adult ADHD patients can ameliorate narcissis-
tic traits and enhance empathy, thereby improving social functioning and interpersonal 
relationships. These findings suggest that psychostimulants may positively modulate 
neural circuits involved in narcissism and empathy, potentially leading to better treatment 
outcomes.

Keywords: Adult ADHD, personality disorders, empathy, narcissism, psychostimulant 
treatment

Introduction

Attention-deficit hyperactivity disorder (ADHD) is a neurodevelopmental condition that typi-
cally emerges in childhood and is characterized by symptoms of inattention, hyperactivity, 
and impulsivity.1 Numerous studies have suggested that ADHD is primarily a neurodevel-
opmental disorder. Nonetheless, ADHD can manifest in various ways, including personal-
ity traits, such as neuroticism and impulsivity.2,3 The rate of prevalence of ADHD in adults is 
approximately 5%,4 and individuals with ADHD are at a higher risk of developing psychiatric 
comorbidities compared to the general population.5 Attention-deficit hyperactivity disorder 
can impair multiple areas of functioning and reduce the quality of life, manifesting in patho-
logical personality traits such as difficulties in emotion regulation, distractibility, irresponsi-
bility, risk-taking, and impulsivity.6 However, there are significant limitations in the existing 
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literature on the connections between ADHD and personality disor-
ders within the Diagnostic and Statistical Manual of Mental Illnesses 
(DSM-5) model.7

Personality disorders are reported to be more prevalent among 
adults with ADHD.8 The prevalence of personality disorder diagno-
ses in adults with ADHD was reported to range from 10% to 75%.9 
Additionally, approximately 25% of these individuals may have 2 or 
more personality disorders.10 It is plausible that ADHD and personal-
ity disorders share a common etiology; however, the developmental 
processes involved remain challenging to elucidate.9

Highly compelling and unusual insights within the field of psychia-
try have underscored the link between narcissistic personality dis-
order and ADHD. Narcissistic personality disorder is associated with 
various negative outcomes, including behavioral issues in individu-
als with ADHD.11 Both personality disorders and ADHD may origi-
nate from shared developmental pathways and disrupted emotional 
processes.11,12 This observed connection supports the identification 
of narcissistic personality disorder as the most prevalent personal-
ity disorder in males with ADHD, while histrionic personality disor-
der is more common in females.11,13 Nonetheless, it is important to 
acknowledge that the body of research in this area remains limited.

Empathy, a vital aspect of social cognition, is essential for a fulfilling 
social life. Research has identified challenges in facial emotion pro-
cessing and recognition among adults with ADHD.14,15 Furthermore, 
a deficiency in empathy may exacerbate the negative effects experi-
enced by individuals with narcissistic personality disorder, as empa-
thy deficit is a core characteristic of narcissism. The intersection of 
social cognition and empathy has received considerable attention 
in ADHD research. Additionally, studies have revealed that autism 
spectrum disorders and ADHD share commonalities in social dys-
functions, particularly concerning the empat​hizin​g–sys​temiz​ing 
cognitive style.16

Methylphenidate, the gold standard pharmacological treatment for 
ADHD, has been shown to improve interpersonal relationships and 
enhance empathy.15,17 However, individuals with ADHD and comor-
bid personality disorders may exhibit lower response rates to meth-
ylphenidate treatment compared to those with ADHD alone; such 
patients may also demonstrate reduced compliance with the treat-
ment. This highlights the complexity and variability of treatment out-
comes in this population.

It remains unclear whether comorbid personality traits, such as nar-
cissistic personality traits and lack of empathy, which are thought 
to negatively affect the course of ADHD, can be altered after ADHD 
treatment and how the treatment contributes to such an alteration. 

We hypothesized that adult ADHD patients may have high narcis-
sistic personality traits and low levels of empathy and therefore 
evaluated these parameters in ADHD patients before and after 
pharmacotherapy. We also aimed to contribute to the literature by 
determining treatment approaches that are appropriate for these 
comorbid personality traits.

Methods

Participants and Procedures
This cross-sectional cohort study consisted of 75 randomly selected 
patients who applied to the psychiatry outpatient unit of Bağcılar 
Training and Research Hospital between September 2020 and March 
2021. The diagnostic status of all patients was evaluated by a special-
ist psychiatrist through the Structured Clinical Interview for DSM-5 
Disorders, Clinician Version (SCID-5-CV). Only adult patients diag-
nosed according to the ADHD criteria were included in the study. 
Other inclusion criteria for the study were as follows: being over 18 
years of age, literacy, having a Body Mass Index (BMI) of 18.5-25, 
absence of comorbid psychiatric and neurological disorders, and pro-
viding verbal and written informed consent to participate in the study. 
The height and weight of the patients were determined. The patients 
were then started on methylphenidate or atomoxetine according to 
the disease indications by a specialist psychiatrist. In addition, a Semi-
Structured Sociodemographic and Clinical Data Form, Adult ADHD 
Self-Report Scale (ASRS), Pathological Narcissism Inventory (PNI), 
and Empathy Quotient (EQ) were applied to the participants. Routine 
psychiatric assessments were carried out by a specialist psychiatrist 
in the first, second, and third months of receiving pharmacological 
treatment for adult ADHD. The final study cohort at the end of the 
third month consisted of 30 patients who received regular pharmaco-
logical treatment, had no change in treatment protocol, and came for 
routine follow-up. As per the study design, the adult ASRS, PNI, and 
EQ were re-administered to the patients at the end of the third month. 
Fifteen patients were excluded from the study because they did not 
continue with the treatment and 10 patients underwent changes in 
their treatment plans in the last 3 months (Figure 1).

This study was approved by the Ethics Committee of University of 
Health Sciences Bagcilar Research and Education Hospital (Approval 
Number: 2020.10.1.11.137.r1.157; Date: Oct 9, 2020).

Data Collection

A Semi-Structured Sociodemographic and Clinical Data Form: 
Demographic characteristics such as age, height, weight, gender, 
and clinical features of the disease were evaluated using the 
sociodemographic data form.

Adult Attention-Deficit Hyperactivity Disorder Self-Report Scale: 
The Adult ASRS Symptom Checklist is a self-reported questionnaire 
developed by the World Health Organization to screen for the 
presence of ADHD symptoms in adults according to the DSM-IV 
ADHD diagnostic criteria. The patient- as well as the rater-
administered versions demonstrated high internal consistency, with 
Cronbach’s alpha values of 0.88 and 0.89, respectively. Additionally, 
the intraclass correlation coefficient (ICC) between the scales for total 
scores was notably high at 0.84, with ICCs for subset symptom scores 
also indicating strong agreement, both at 0.83 for the original 
version.18 The ASRS is a 5-point Likert-type scale and consists of a 

MAIN POINTS
•	 This study found that pharmacotherapy with psychostimulants 

significantly reduced narcissistic pathology and increased empa-
thy levels in adult ADHD patients.

•	 Psychostimulant treatment was effective in improving ADHD 
symptoms and comorbid personality traits.

•	 A comprehensive treatment approach that considers personality 
traits and empathy levels is crucial for better treatment adherence 
and long-term outcomes in ADHD patients.
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total of 18 items where each item is scored between 0 and 4 points. 
Part A contains 6 items; these questions were found to best predict 
ADHD and were therefore used as a screening tool. Part B includes 12 
questions based on DSM criteria that provide additional clues for 
further investigations into the patient’s symptoms. The Cronbach’s 
alpha values for the subscales were also notably high, determined as 
0.82 for “attention deficit” and 0.78 for “hype​racti​vity/​impul​sivit​y” of 
the Turkish version. The Turkish validity and reliability study for this 
scale has been reported.19

Pathological Narcissism Inventory: The PNI was designed to 
distinguish between pathological and normal narcissism. This scale 
measures narcissism via 2 main factors: grandiose and fragile. The PNI 
consists of 52 items and is scored in a 6-point Likert style (0: does not 
describe me at all, 5: describes me completely). The total score 
exhibited a high level of internal consistency with a Cronbach’s alpha 
of 0.91 in the original version.20 The Turkish standardization and 
validity and reliability studies of the PNI were carried out, and the 
Cronbach Alpha consistency coefficient was found to be 0.93.21

Empathy Quotient (EQ-60) for Adults: The EQ, developed by 
Lawrence et al, consists of 60 items, 20 of which are distractors.22 The 
EQ demonstrates good reliability with a test–retest reliability 
coefficient of 0.835 over 12 months for the original version.22 Kaya 
and Colakoglu reported the Turkish validity and reliability study of 
the scale in 2015. The exploratory factor analysis value of the Turkish 
version, which explains the reliability levels, was found to be 0.78, 
and the confirmatory factor analysis value was 0.86.23 The EQ is a 
Likert-type self-report scale that is scored from 0 (lowest possible 
empathy) to 80 (highest possible empathy).

Statistical Analysis
Clinical characteristics and demographics of the participants 
were presented with descriptive statistical analyses such as n (%), 
median (minimum–maximum), and mean ± standard deviation 
(SD). The Kolmogorov–Smirnov test was used to test for the normal 

distribution of the variables. Variables with a normal distribution were 
evaluated with the paired t-test, and variables that had a non-normal 
distribution were evaluated with the Wilcoxon signed-rank test. The 
reliability coefficients of the scales used in this study are based on 
these scales’ Turkish validity and reliability study values. These values 
are determined as 0.82 for “attention deficit” and 0.78 for “hype​racti​
vity/​impul​sivit​y” for the adult ASRS. It is 0.93 for the PNI and 0.86 for 
the EQ. The significance level for all analyses was determined as P < 
.05. IBM SPSS v25.0 software (IBM Corp., Armonk, New York, United 
States) was used for all statistical analyses.

Results

Sociodemographic Characteristics of the Study Population
The general characteristics of the 50 participants in the current study 
diagnosed with adult ADHD are shown in Table 1. The mean ± SD and 
median (minimum–maximum) age of the participants were 22.20 ± 
0.72 and 21.50 (18-32) years, respectively. The mean duration of for-
mal education was 12.13 ± 0.30 years. About 54.00% (n = 27) of the 
patients were male, and 46.00% (n = 23) were female. The mean ± SD 
daily dose of methylphenidate was 30.70 ± 2.73 mg, and the mean ± 
SD daily dose of atomoxetine was 73.33 ± 30.55 mg. About 20.00% 
(n = 10) of the patients were either not working at all or were not 
working regularly; 84% (n = 42) of the patients were not married; and 
50.00% were smokers. About 36.00% of the patients had used alco-
hol or substances at least once in their lifetime. About 14.00% of the 
patients described adverse childhood experiences. About 24.00% 
(n = 12) of the patients had a history of ADHD in a first-degree rela-
tive, while 24.00% of the patients had a history of suicide. Among the 
patients, 44.00% (n = 22) were treated with extended-release meth-
ylphenidate, 50.00% (n = 25) with immediate-release methylpheni-
date, and 6.00% (n = 3) with atomoxetine.

Comparison of Clinical Variables Before and After Treatment
Pre- and post-treatment comparisons of the variables related to 
the ASRS, PNI, and EQ are shown in Table 2. The mean ± SD ASRS 
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Figure 1.  Flowchart of the patients’ inclusion process.
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part A score was 15.96 ± 3.50 before treatment and statistically sig-
nificantly decreased to 9.96 ± 3.88 after treatment (P < .001). The 
median (minimum–maximum) ASRS part B score was 31.00 (13-43) 

before treatment, which statistically significantly reduced to 15.50 
(6-43) after treatment (P < .001). There was a statistically significant 
decrease in the mean ± SD ASRS total score after treatment (28.86 ± 
12.05) compared to the pre-treatment score (44.60 ± 10.25) (P < .001).

The median (minimum–maximum) PNI grandiosity score decreased 
significantly from 67.00 (30-108) before treatment to 60.00 (24-102) 
after treatment (P < .001). The mean ± SD PNI Vulnerability score 
decreased statistically significantly from 63.83 ± 26.02 before treat-
ment to 60.06 ± 24.64 after treatment (P = .003). The median (minimum–
maximum) PNI total score was 134.50 (64-208) pre-treatment, which 
showed a statistically significant decrease after treatment (P < .001).

The mean ± SD EQ score increased statistically significantly from 33.86 
± 7.03 before treatment to 36.53 ± 7.55 after treatment (P = .001).

Discussion

To our knowledge, this is the first study to examine changes in the 
levels of narcissistic pathology and empathy in adult ADHD patients 
as a result of treatment. Our findings show a significant improvement 
in the levels of narcissistic pathology and empathy in patients under-
going ADHD treatment.

Individuals with ADHD have a heightened risk of developing comor-
bid psychiatric disorders throughout their lifetime. These include 
affective disorders, personality disorders, and substance use disor-
ders, all of which are significantly more common in patients with 
ADHD compared to the general population.24-26 One functional brain 
network that may link ADHD with these comorbid disorders is the 
reward system. A substantial body of research indicates that indi-
viduals with ADHD exhibit altered behaviors and neural activation 
patterns both in anticipation of and during the receipt of rewards,27,28 
particularly in the frontal-striatal brain regions traditionally asso-
ciated with reward processing. The reward system, particularly in 
both humans and rodents, plays a crucial role in reward processing 
and represents a key node in the behaviors observed in ADHD.29,30 
Notably, each of the aforementioned comorbid disorders is also 
linked to altered reward processing, as described recently.28

Narcissism is also associated with a weakened frontostriatal pathway, 
and one theory posits that narcissism is caused by a neural discon-
nect between the self and reward circuits.31 Narcissists have a larger 
disparity between their baseline and desired levels of self-reward 
connectivity compared to non-narcissists. However, an alternative 
explanation could be that narcissists possess a similar baseline of 
self-reward connectivity to others, but the amount or magnitude of 
stimulus necessary to reach their desired levels of self-esteem may 
be larger. Much like substance-dependent individuals requiring 
greater and greater doses to achieve their desired high, narcissists 
may require substantially more external affirmation than their non-
narcissist counterparts because each instance is associated with less 
reward. Indeed, if narcissists do not possess an intrinsically robust 
frontostriatal connection, external affirmations are unlikely to hold a 
strong hedonic magnitude.31

We found that narcissistic personality traits in ADHD patients 
responded to pharmacotherapy with methylphenidate; moreover, 
both grandiose and fragile/covert narcissistic traits benefited from 
the treatment, showing significant improvement. This suggests that 

Table 1.  Characteristics of Participants with Adult Atten​tion-​Defic​it/Hy​
perac​tivit​y Disorder (ADHD)

Variables N (%) / Mean ± SD
Age 22.20 ± 0.72
Education (years) 12.13 ± 0.30
Methylphenidate dosage (mg) per day 30.70 ± 2.73
Atomoxetine dosage (mg) per day 73.33 ± 30.55
Gender ​
  Male 27 (54. 00)
  Female 23 (46. 00)
Employment ​
  No/Irregular 10 (20. 00)
  Regular 40 (80.00)
Marital status ​
  Unmarried 42 (84. 00)
  Married 8 (16.00)
Smoker ​
  Yes 25 (50. 00)
  No 25 (50. 00)
Lifetime history of alcohol/substance use ​
  Yes 18 (36. 00)
  No 32 (64.00)
Adverse childhood experience ​
  Yes 7 (14. 00)
  No 43 (86.00)
Family history of ADHD ​
  Yes 12 (24. 00)
  No 38 (76.00)
History of suicide ​
  Yes 12 (24. 00)
  No 38 (76.00)
Drug type ​
  Extended-release methylphenidate 22 (44. 00)
  Immediate-release methylphenidate 25 (50. 00)
  Atomoxetine 3 (6.00)

SD, Standard Deviation.

Table 2.  Pre- and Post-Treatment Comparison of Adult Attention-
Deficit Hyperactivity Disorder Self-Report Scale (ASRS), Pathological 
Narcissism Inventory (PNI), and Empathy Quotient Dependent Variables

​

Pre-Treatment
Mean ± SD /Median 

(Minimmum–
Maximum)

Post-Treatment
Mean ± SD /Median 

(Minimum–
=Maximum) P​

ASRS ​ ​ ​
  Part A 15.96 ± 3.50 9.96 ± 3.88 <.001
  Part B 31.00 (13-43) 15.50 (6-43) <.001
Total 44.60 ± 10.25 28.86 ± 12.05 <.001
PNI ​ ​ ​
  Grandiosity 67.00 (30-108) 60.00 (24-102) <.001

.003  Vulnerability 63.83 ± 26.02 60.06 ± 24.64
Total 134.50 (64-208) 119.50 (54-190) <.001
Empathy quotient 33.86 ± 7.03 36.53 ± 7.55 .001
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psychostimulant treatment may be strongly linked to the ability 
to improve frontostriatal circuit-dependent cognition.32 Increased 
regulation and strengthening of the connections in these regions 
may have ameliorated the pathological symptoms. The treatment 
of ADHD is complicated by various comorbid conditions, which 
can influence both treatment response and resistance. Individuals 
with ADHD and comorbid personality disorders tend to have lower 
response rates to methylphenidate and worse adherence to treat-
ment compared to those with ADHD alone.33,34 Therefore, new 
approaches are needed to mitigate comorbid personality traits in 
order to enhance treatment adherence and response rates. Hence, 
the main hypothesis of the current study was that narcissistic per-
sonality traits may be high and empathy levels may be low in adult 
ADHD patients. Results of the current study suggest that neural 
changes in the reward system due to psychostimulant treatment 
may mediate such a characteristic.

Individuals diagnosed with ADHD, aside from the core symptoms, 
commonly encounter significant challenges in establishing connec-
tions with peers, which can be further compounded by frequently 
observed deficits in cognitive and/or affective empathy. Groen et al 
studied cognitive and emotional empathy in adult ADHD patients 
and reported lower emotional empathy scores. These authors dem-
onstrated that the traits of ADHD were related to the emotional 
aspect of empathy. However, the study did not report the more 
complex aspects of empathy in patients with adult ADHD.16 Another 
study indicated that adults with ADHD found facial emotion/affect 
processing and recognition to be difficult.15 Individuals with gran-
diose narcissism are known to show inadequacy in empathy, while 
individuals with fragile narcissism show socially introverted and 
avoidant characteristics. A deterioration in the normal coping abili-
ties of individuals with pathological narcissism exacerbates the prob-
lems in social relations that the individual may face. Therefore, it is 
important to ameliorate the lack of empathy, which is considered to 
be a consequence of ADHD and its comorbidities.

Psychostimulants including methylphenidate and amphetamine are 
the gold standard for the treatment of ADHD.35 The use of these drugs 
was reported to be associated with improvements in social reasoning 
and interpersonal relationships.36,37 A recent study by Fantozz et al38 
found a significant improvement in emotional and cognitive empa-
thy scores in ADHD patients after they were treated with methylphe-
nidate. Consistent with the literature, we found that the empathy of 
ADHD patients benefited significantly with treatment and the empa-
thy levels increased after treatment. We found that the empathy 
scores of ADHD patients improved significantly with treatment along 
with a post-treatment increase in empathy levels. A number of brain 
regions, including the amygdala, cingulate cortex, and some prefron-
tal regions, are involved in the capacity for empathy.39,40 It is also sug-
gested that the clinical efficacy of psychostimulants is strongly linked 
to their ability to improve cognition linked to the prefrontal cortex 
and extended frontostriatal circuitry.32 We hypothesize that psycho-
stimulant treatment may increase the ability to empathize by hav-
ing a positive effect on these regions of the brain. Psychostimulants 
such as methylphenidate may modulate the prefrontal region, which 
is activated when an individual feels empathy. Thus, the activation 
of this neurobiological mechanism may have positively contributed 
towards increased empathy in personality traits observed in the cur-
rent study.

There were various limitations that limited the generalizability of our 
study: small sample size, lack of longitudinal follow-up, lack of a healthy 
control group, inability to determine the effects of the results on the 
clinical course of the patients due to the study design, and ignoring 
potential confounding factors that may affect personality traits.

Conclusion

In the current study, we found that psychostimulant treatment sig-
nificantly decreased narcissistic traits and significantly increased 
empathy skills in patients with ADHD. The diagnosis of pathological 
narcissism and lack of empathy in ADHD patients is often overlooked. 
An omission in the consideration of these traits may be the reason for 
inadequate improvement in areas such as social interaction, social 
functioning, and interpretation of events. This, in turn, may lead to 
sub-optimal treatment of ADHD. However, these comorbid condi-
tions should be further interrogated, and more research with large 
sample sizes should be conducted in order to identify the develop-
mental and clinical aspects. Clinicians should carefully assess these 
comorbidities and consider the dimensions of both ADHD and 
comorbid personality disorders to ensure more effective patient 
management. This approach may facilitate preventive interventions 
as well as the treatment of comorbid conditions in adulthood.
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