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ABSTRACT

Introduction: Dopamine receptor type 2 gene (DRD2 Taq1A, Taq1B and Taq1D) and psychosocial factors such as 
eating behaviour and physical activity engagement have been demonstrated by past studies, to impact obesity, and 
eventually affect health status and quality of life. However, personality traits were largely examined as a direct or in-
direct risk factor for obesity with inconclusive results. Hence, this study investigates the predictive effect of Five Fac-
tor personality traits on psychosocial factors related to obesity (i.e., level and motives of physical activity, and eating 
behaviour) besides examining the association of Five Factor personality traits with DRD2 genotypes. Materials and 
methods: 394 participants (125 males and 269 females) from Universiti Tunku Abdul Rahman (UTAR), Malaysia par-
ticipated in this study, which involved obtaining anthropometric measurements, mouthwash samples and responses 
across three scaled items. A genotypic and allelic variance of the DRD2 Taq1 gene was conducted by examining 
the Restriction Fragment Length Polymorphism using the PCR method. Results: In the eating behaviour domain, 
Conscientiousness, Extraversion and Neuroticism significantly predicted Uncontrolled Eating (UE) and Emotional 
Eating (EE). In the physical activity domain, Extraversion positively predicted Total IPAQ score. Conscientiousness, 
Extraversion and Agreeableness significantly predicted motives for physical activity. The genotypic and allele analy-
sis results showed that participants with higher Neuroticism were significantly different on the ANKK1/DRD2 Taq1A 
and DRD2 Taq1B. Conclusion: Personality traits could be an aspect to be incorporated into tailoring biopsychosocial 
obesity management programmes.
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INTRODUCTION

Obesity is a non-fatal chronic disease that is usually 
accompanied by the risk of chronic diseases such as 
Type 2 diabetes, cardiovascular disease, stroke, and 
hypertension, causing limitations in daily activities and 
medical treatments. The etiology of obesity has been 
extensively studied over several decades, encompassing 
factors such as personality, behavioral nutrition, and 

physical activity (1, 2, 3, 4). However, conclusive findings 
remain elusive, particularly in nations with diverse ethnic 
compositions such as Malaysia. It is worth noting that 
individual personality traits are inherently multifaceted 
and may exhibit variability within or across populations 
(5, 6). In addition to psychological and social effects, 
biological effects such as genetic factors demonstrated 
a significant association with obesity and the factors of 
obesity (2, 7), including the dopamine receptor type 2 
(DRD2) gene which plays a role in reward systems - 
the rewarding pathway of the brain which is activated 
when a rewarding feeling is experienced, such as eating 
delicious food, sex, or addictive drug (8, 9). Hence, this 
study aims to investigate the Five Factor personality traits 
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as predictors of psychosocial factors related to risk of 
obesity (eating behaviour, motives for physical activity, 
physical activity level) and examine the association 
between Five Factor personality traits and DRD2 Taq1 
genes. Figure 1 shows the overall conceptual framework 
of this study. 

Figure 1: Conceptual framework of DRD2 Taq1 gene, personality 
traits, eating behaviour and physical activity as biopsychosocial 
variables of obesity.

where n is the number of sample sizes. Z(c/100) is the 
critical value (1.96 in this case with a 95% confidence 
interval). r is the fraction of responses of interest (0.025 
in this case with a default set-up of 50% response 
distribution). The margin of error was set to be 5% (E 
= 0.05). The number of x = 0.96 was obtained from the 
calculation with the first equation. N, which represents 
the population size, is set to 25000 (approximately 22000 
students and 2200 staff according to the UTAR official 
website. 379 participants were needed to represent the 
population in this study, but extra participants were 
collected to account for the dropout. In the end, a total 
of 394 participants with complete data was obtained. 

Self-Report Instruments

Mini International Personality Item Pool (Mini-IPIP). 
The Mini-IPIP (11) is a short form of the International 
Personality Item Pool which assesses personality 
traits according to the Five Factor Model. There are 
20 items, of which 11 items were reverse-scored. 
Items to measure Agreeableness, Conscientiousness, 
Extraversion, Neuroticism and Openness were rated 
on a 5-point Likert scale with higher scores indicating 
higher levels of each personality factor. The mean score 
of each factor was calculated. The internal consistency 
of Mini-IPIP ranges from α = 0.64 to 0.90 (11). For our 
pooled sample of 394 participants, the Spearman-Brown 
coefficient was run for the overall MINI-IPIP scale 
and McDonald's omega coefficient was conducted 
to examine the internal consistency of the five-factor 
subscales. The Spearman-Brown coefficients value was 
rSB =  0.69 while the McDonald's omega coefficients 
for subscales are as follows: (a) Neuroticism (ω = 0.62), 
(b) Extraversion (ω = 0.60), (c) Openness (ω = 0.57), (d) 
Agreeableness (ω = 0.63), and (e) Conscientiousness (ω 
= 0.60). Although in this sample, the internal consistency 
of the Openness subscale was less than 0.60, the authors 
decided to retain this subscale for analysis because past 
studies demonstrated that Openness has a significant 
association with dietary habits and food preferences, 
which are important factors related to obesity (12).

Three Factor Eating Questionnaire-R18 (TFEQ-R18). 
The TFEQ-18 (13) measures three constructs of 
eating behaviour, which are cognitive restraint (CR), 
uncontrolled eating (UE) and emotional eating (EE). The 
18 items are scored across a 4-point Likert scale. The 
item scores are summed into scale scores, which must 
be transformed into scores ranging from 0 to 100. Higher 
scores reflect higher cognitive restraint, higher levels 
of emotional eating and higher levels of uncontrolled 
eating. In the current research, the internal consistency 
of subscales using McDonald's omega coefficients 
are as follows: (a) Cognitive restraint (ω = 0.25) (b) 
Uncontrolled eating (ω = 0.69) and (c) Emotional eating 
(ω = 0.78). Cognitive restraint was removed from the 

and

MATERIALS AND METHODS 

Research design and sampling
This research is a cohort and retrospective study through 
purposive sampling. The NMHS 2019 (10) conducted in 
Malaysia, indicates that 50.1% of adults are overweight 
or obese, with a body mass index (BMI) above 25. 
Moreover, individuals approaching the age of retirement 
were most at risk of becoming obese. As such, the 
inclusion criteria for targeted participants were: (a) age 
above 18 years; (b) not experiencing any cognitive or 
physical deficits that may influence capability to answer 
the self-report measurements. The exclusion criteria 
of participants included: (a) patients with metabolic 
syndrome; (b) individuals with recent, extreme loss of 
weight or dieting; (c) patients under medication with 
known side effects that impair taste, or cause changes 
in body weight or appetite; (d) history of smoking more 
than a pack of cigarettes per week; (e) individuals with 
chronic sinusitis or maladaptive disorders; (f) individuals 
who underwent recent restrictive intestinal surgery; 
and (g) women who are pregnant or breastfeeding. 
The sample was recruited from Tunku Abdul Rahman 
University (UTAR), Malaysia. The sample size was 
calculated using Raosoft sample size calculator with the 
formula:

n  =
Nx

(N-1)E2 + x

x  =
C

100Z [

[2
r(100-r)
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analysis due to extremely low reliability in our study.

International Physical Activity Questionnaire (IPAQ) – 
Short Form. 
Physical activity was assessed using the IPAQ – Short 
Form (14) which consists of 7 items. It measured the 
frequency, duration and intensity of physical activity 
during the last 7 days before administration. To 
categorise physical activity into three levels: inactive, 
moderately active, and active; it is necessary to calculate 
the total metabolic equivalent (MET-min/week). The 
IPAQ scoring criteria follow recommendations from 
the World Health Organisation, in which moderately 
intense physical activity constitutes at least 150 minutes 
per week or accumulating a minimum of 30 minutes of 
moderately intense physical activity on at least 5 days 
per week. Higher scores on the IPAQ indicate higher 
levels of physical activity. Reliability and validity tests 
across 12 countries (Finland, Australia, Brazil, USA, 
UK, Canada, Japan, South Africa, Netherlands, Sweden, 
Guatemala and Portugal) using Spearman’s correlation 
coefficients (rs) showed that IPAQ had very good 
reliability (rs = 0.8) and the criterion validity (rs = 0.30) 
was comparable to other self-report measures (15).

Motives for Physical Activity Measure – Revised 
(MPAM-R).
To assess the participants' motives for engaging in 
physical activities, the MPAM-R (16) was used. The 
instrument measures 5 motives which are: (i) Fitness, (ii) 
Appearance, (iii) Competence/Challenge, (iv) Social and 
(v) Enjoyment. The scores were obtained by averaging 
scores on the items for each subscale. The internal 
consistency of each subscale using McDonald's omega 
coefficients are as follows: (a) Enjoyment (ω = 0.94), (b) 
Competence (ω = 0.94), (c) Social (ω = 0.85), (d)  Fitness 
(ω = 0.91) and (e) Appearance (ω = 0.91).

Ethical approval
This study was submitted for extensive review to the 
UTAR Scientific and Ethical Review Committee and was 
conducted upon approval (U/SERC/97/2019).

Procedure of participant recruitment and DNA sample 
processing

A recruitment booth was set up in a few selected 
locations on UTAR Kampar campus such as the 
cafeteria and faculty foyers to enrol participants for 
the study. A screening process via interview was 
conducted during the data collection before collecting 
participants’ responses through established self-report 
questionnaires (i.e., mini-IPIP, TFEQ-R18, IPAQ and 
MPAM-R). Additionally, mouthwash samples were also 
collected from participants to enable the extraction of 
genomic DNA using commercial DNA extraction kits, 

for genotype screening (1). The overall data collection 
process took approximately 1 hour and 30 minutes for 
each participant.
To conduct DNA extraction and genotype screening, 
mouthwash samples were collected from the participants 
and the DNA samples were processed and extracted 
using the PrimePrepTM Genomic DNA Extraction Kit. 
Genotyping of three dopamine receptor gene variants 
(DRD2/ Ankyrin repeat and kinase domain containing 
1 (DRD2/ANKK1) Taq1A, DRD2 Taq1B and DRD2 
Taq1D) was performed via Polymerase Chain Reaction - 
Restriction Fragment Length Polymorphism (PCR-RFLP) 
method using specific primers designed (17) to target 
specific regions on the DRD2 gene.  The rs1800497 
(Taq1A), rs1079597 (Taq1B), and rs1800498 (Taq1D) 
were located at the DRD2 gene at chromosome 11. 
PCR conditions included 35 cycles with denaturation at 
94°C, annealing at 65°C, and extension at 72°C.  After 
amplification, PCR products (amplified segments of the 
DRD2/ANKK1 gene regions encompassing the Taq1A, 
Taq1B, and Taq1D variant sites) were digested with 
Taq-1 restriction enzyme, incubated at 65°C for 1 hour. 
RFLP products (DNA fragments generated after digesting 
the PCR amplified products with the restriction enzyme 
Taq-1) were electrophoresed on a 1.5% agarose gel and 
visualized using GelRed staining.

Statistical analysis
SPSS 23.0 was used in the data analysis. Data was 
checked before analysis and participants were reached 
out in the event of missing data. As participants were 
required to fill in their contact details in the informed 
consent due to the multi-phase data collection, phone 
calls were used to obtain any missing data in the 
questionnaire. Participants have the option to confirm 
their answers on the phone or go to the lab or recruitment 
booth to fill in their missing answers. Multiple regression 
analysis was adopted to investigate personality traits as 
predictors of eating behaviour, motives for physical 
activity and self-reported physical activity level (total 
MET-min/week). A Kruskal-Wallis test was performed to 
compare the personality factors against different DRD2 
gene variant genotypes. Statistical significance was 
evaluated according to p ≤ 0.05. 

RESULTS 

Demographic profiles of participants
Participants consisted of 394 individuals who were 
working or studying in the UTAR Kampar campus, Perak, 
Malaysia (mean age = 23.90; SD = 6.201). Out of 394 
participants, 125 (31.7%) were male, and 269 (68.3%) 
were female as shown in Figure 2. Participants were 
predominantly Malaysian-Chinese (83.5%), followed by 
Malaysian-Indians (8.1%), Malays (8.1%) and only one 
was Aborigines (0.3%) as illustrated in Figure 3.
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Figure 2: Gender profile of participants (n = 394) from UTAR Kampar, 
Perak.

Personality Traits and Eating Behaviour
As demonstrated in Table I, Conscientiousness, 
Extraversion and Neuroticism had a predictor effect 
on eating behaviour. Conscientiousness is a significant 
predictor of UE (β = 2.983, p < 0.001) and EE (β = 
3.000, p < .05). Extraversion was a significant negative 

Figure 3: Ethnic composition of participants (n = 394) from UTAR 
Kampar, Perak.

Table I: Multiple regression of Five Factor personality traits and multiple psychosocial factors of obesity.

Personality Traits

Openness Conscientiousness Extraversion Agreeableness Neuroticism

β P β P β P β P β P

Eating 
Be-

haviour

Uncontrolled 
eating

-0.236 0.769 2.983 <0.001 -1.404 0.049 0.049 0.954 -2.851 <0.001

Emotional 
eating

1.129 0.411 3.000 0.016 -3.380 0.006 -1.651 0.261 -6.979 <0.001

Esti-
mated 

Physical 
Activity 

Total MET-
min/week

275.586 0.159 272.814 0.123 560.448 0.001 -326.040 0.119 -72.969 0.666

Motive 
for 

Physical 
Activity

Interest 0.167 0.157 0.218 0.041 0.354 0.001 0.055 0.660 -0.121 0.236

Competence 0.103 0.397 0.259 0.019 0.165 0.125 0.059 0.650 -0.064 0.541

Appearance 0.158 0.180 0.210 0.049 0.017 0.873 0.133 0.290 0.180 0.077

Fitness 0.156 0.160 0.299 0.003 -0.110 0.263 0.246 0.039 -0.029 0.760

Social -0.152 0.160 -0.079 0.418 0.527 <0.001 -4.571×10-5 1.000 0.116 0.218
Note: β indiciates Beta coefficient, P indicates P-value.

predictor of UE (β = -1.404, p < .05 and EE (β = -3.380, 
p < .05). Neuroticism was a highly significant negative 
predictor of eating behaviour for both UE (β = -2.851, p 
< 0.001) and EE (β = -6.979, p  < 0.001).  Unfortunately, 
Agreeableness and Openness did not significantly 
predict any of the eating behaviour constructs.

Personality Traits and Physical Activity
As illustrated in Table I, Extraversion was a significant 
positive predictor of self-reported physical activity level - 
MET-minutes/week (β = 560.448, p < 0.001). Conversely, 
the other four personality factors (Agreeableness, 
Conscientiousness, Neuroticism and Openness) were 
not significant predictors of physical activity.

Personality Traits and Motives for Physical Activity 
In Table I, Conscientiousness was a significant positive 
predictor of Interest (β = 0.218, p < .05), Competence 
(β = 0.259, p < .05), Appearance (β = 0.210, p < 
.05) and Fitness (β = 0.299, p < .05). Extraversion 
positively predicted Interest (β = 0.354, p <0.001) and 
Social motives (β = 0.527, p <0.001). Furthermore, 

Agreeableness was a significant positive predictor of 
Fitness motive (β = 0.246, p < .05). The personality 
traits of Openness and Neuroticism did not significantly 
predict Motive for Physical Activity as p > .05. 

DRD2 Gene Polymorphisms and Personality Traits
Table II compares the DRD2 genotypes and alleles with 
each of the personality factors. The results indicated 
significant differences in Neuroticism between the Taq1A 
(χ2 = 9.503, p <.05, df = 2) and Taq1B genotypes (χ2 = 
6.460, p <.05, df = 2). For the allelic study, significant 
differences were found in Neuroticism between the 
Taq1A (χ2 = 4.397, p <.05, df = 1) and Taq1B alleles (χ2 

= 4.786, p <.05, df = 1).
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Table II: Kruskal-Wallis Test of differences in DRD2 genotypes and alleles with personality traits

Genotypes
(mean ± SEM)

Alleles
 (mean ± SEM)

Taq1A rs1800497 A2/A2 A1/A2 A1/A1 A2 A1

Openness 3.474 ± 0.04836 3.402 ± 0.04308 3.316 ± 0.08100 3.447 ± 0.02673 3.369 ± 0.03454

p-value 0.482 0.229

Conscientiousness 3.324 ± 0.05372 3.448 ± 0.04519 3.276 ± 0.10045 3.367 ± 0.02936 3.388 ± 0.02936

p-value 0.201 0.685

Extraversion 2.933 ± 0.05622 3.012 ± 0.05055 2.886 ± 0.07717 2.963 ± 0.03118 2.963 ± 0.03772

p-value 0.390 0.822

Agreeableness 3.614 ± 0.04625 3.622 ± 0.04473 3.566 ± 0.07177 3.617 ± 0.02634 3.601 ± 0.03381

p-value 0.662 0.458

Neuroticism 2.979 ± 0.05111 3.020 ± 0.05155 2.711 ± 0.09403 2.991 ± 0.02978 2.907 ± 0.04141

p-value 0.009* 0.036*

Taq1B rs1079597 B2/B2 B1/B2 B1/B1 B2 B1

Openness 3.458 ± 0.04880 3.368 ± 0.04356 3.449 ± 0.07583 3.426 ± 0.02712 3.404 ± 0.03391

p-value 0.396 0.871

Conscientiousness 3.365 ± 0.05250 3.421 ± 0.04749 3.283 ± 0.09101 3.385 ± 0.02925 3.360 ± 0.03894

p-value 0.554 0.687

Extraversion 2.913 ± 0.05715 3.042 ± 0.04955 2.879 ± 0.07866 2.959 ± 0.03150 2.970 ± 0.03717

p-value 0.145 0.947

Agreeableness 3.616 ± 0.04686 3.633 ± 0.04331 3.544 ± 0.07608 3.622 ± 0.02627 3.594 ± 0.03389

p-value 0.632 0.439

Neuroticism 3.000 ± 0.05303 3.000 ± 0.04985 2.765 ± 0.09397 3.000 ± 0.02991 2.896 ± 0.04087

p-value 0.040* 0.029*

Taq1D rs1800498 D2/D2 D1/D2 D1/D1 D2 D1

Openness 3.402 ± 0.03251 3.524 ± 0.08217 3.350 ± 0.18708 3.411 ± 0.02214 3.496 ± 0.07192

p-value 0.418 0.320

Conscientiousness 3.367 ± 0.03624 3.438 ± 0.08762 3.250 ± 0.17678 3.372 ± 0.02458 3.407 ± 0.07610

p-value 0.661 0.757

Extraversion 2.938 ± 0.03715 3.101 ± 0.08799 3.200 ± 0.24238 2.950 ± 0.02520 3.117 ± 0.07792

p-value 0.253 0.084

Agreeableness 3.591 ± 0.03124 3.755 ± 0.09017 3.500 ± 0.13693 3.602 ± 0.02152 3.714 ± 0.07774

p-value 0.076 0.091

Neuroticism 2.959 ± 0.03715 2.923 ± 0.09427 3.350 ± 0.32210 2.957 ± 0.02527 2.992 ± 0.08794

p-value 0.384 0.999
Note * indicates significant at the level 0.05.

The Kruskal-Wallis test examined the difference 
between the mean ranks of Neuroticism with DRD2 
Taq1A and DRD2 Taq1B. Dunn’s pairwise tests were 
performed for 3 pairs of groups and consequently, the 
post hoc test demonstrated that there was a significant 
difference between the DRD2 Taq1A heterozygote (A2/
A1) and homozygote (A1/A1) (Mean rank difference = 
50.552, p <.05). There was also a significant difference 
between the DRD2 Taq1A wildtype (A2/A2) and 
homozygote (A1/A1) (Mean rank difference = 49.057, 
p <.05). Additionally, there was a significant difference 
in Neuroticism between the DRD2 Taq1B genotypes 
(p < .05). Results from post hoc indicated a significant 
difference between the DRD2 Taq1B wildtype (B2/
B2) and homozygote (B1/B1) (Mean rank difference = 
39.559,  p <.05).

DISCUSSION

Personality Traits and Eating Behaviour 
This study found that Extraversion was a negative 
predictor of  UE and EE, which means that in this 

sample, participants who are high in Extraversion were 
less likely to engage in unhealthy eating behaviour. 
Individuals high in Extraversion may have eating habits 
that are influenced by external environmental cues such 
as social norms regarding healthy eating, the presence 
of food and its appearance, in addition to its aromatic 
smell rather than psychological cues (18) like negative 
emotions. They tend to enjoy extensive social networks 
and strong support systems, which are useful to 
potentially deter them from seeking comfort in food or 
resorting to unhealthy eating behaviors during negative 
emotional states. Instead, Extraversion correlates with 
heightened positive emotionality, which helps foster 
improved self-regulation and healthier coping strategies.
 
An intriguing finding was Neuroticism negatively 
predicted UE and EE which diverges from prior research 
(19). However, this deviation could be attributed to 
heightened sensitivity (20) and habits of frequently 
engaging in self-reflection and introspection (21). 
Individuals with high neuroticism levels may have 
heightened awareness of the detrimental impact 
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of unhealthy eating on mood and mental health. 
Consequently, they may proactively opt for healthier 
dietary choices to maintain emotional stability. 
Furthermore, UE and EE are not universally perceived 
as a means of alleviating negative emotions. Higher-
educated individuals in an academic environment such 
as university students and staff who score highly on 
Neuroticism may rely on active coping mechanisms such 
as problem-solving, seeking social support, or engaging 
in relaxation techniques instead of eating uncontrollably 
when distressed. Although they may be vulnerable to 
impulsivity, anxiety and pessimism (22, 23, 24), they are 
paradoxically more resilient against unhealthy eating 
behaviors due to heightened self-awareness, fear of 
negative consequences, and active coping strategies. 

This study showed Conscientiousness positively 
predicted both UE and EE, which is in contrast with past 
research (25). Despite traits of self-discipline, highly 
conscientious individuals are still vulnerable to negative 
emotions when self-imposed standards are unmet. This 
may lead to the use of EE as a coping mechanism or 
UE, especially when under acute or chronic stressors. 
Effective emotional regulation is challenging and the 
temporary relief from EE or UE may heighten the risk 
of obesity (26). Openness and Agreeableness were 
not significant predictors of UE or EE, which can be 
explained by the lower tendency to ruminate and lesser 
stress-induced cortisol reactivity (27). As caloric intake 
changes according to stress response, it is logical that an 
individual with high Openness and Agreeableness may 
not experience significant levels of UE or EE. 

Personality Traits and Physical Activity
This study found that only Extraversion was a positive 
significant predictor of Physical Activity. Individuals 
with higher extraversion scores may be drawn to 
physical activities that foster interpersonal engagement 
such as team sports, group fitness classes, and outdoor 
adventures (28) which provide ample opportunities for 
social connection and strong sensory stimulation through 
the communal experience of exercise (29). The current 
findings found that Conscientiousness and Neuroticism 
were not significant predictors of Physical Activity 
Although past research indicates that individuals who 
are high in conscientiousness have positive associations 
with Physical Activity (30), the sedentary nature of study 
and work among university staff and students may lead 
them to focus their efforts in accomplishing their work 
and study goals in a regimented way even if it means 
having to sacrifice the time for regular Physical Activity. 
Similarly, individuals high in Neuroticism may choose 
to devote time to managing their negative emotions to 
the extent that it increases the risk of reducing time for 
physical activity.  

Personality Traits and Motives for Physical Activity 
The results showed that Conscientiousness predicted 
motives for physical activity related to Interest, 

Competence, Appearance and Fitness using the MPAM-R. 
Extraversion predicted physical activity performed due 
to Interest and Social motives. Agreeableness predicted 
engagement in physical activity for Fitness motives while 
Openness and Neuroticism did not predict motives for 
physical activity. Conscientiousness and Extraversion 
were significant positive predictors of Interest Motives. 
Individuals who are high in Conscientiousness or 
Extraversion are more likely to engage in physical 
activity because of the intrinsic enjoyment received 
from the physically challenging or adventurous activity 
itself such as surfing, skydiving and adventure sports  
(31, 32, 33, 34). This finding aligns with Extraversion 
being the only significant positive predictor towards 
Social Motives of physical activity. The opportunity to 
socialise and interact with other people undergoing 
the same physical activity makes them feel energized 
and joyful as they can build social connections while 
improving their health (29). Their inherent interest in 
social situations and environments is further satisfied 
if they participate in physical activities that provide 
opportunities for social interaction, such as team sports 
and group fitness classes.

Conscientious individuals who engage in Physical 
Activity were also significantly more likely to do so 
for Competence, Appearance and Fitness motives. 
Competence in carrying out physical activity is 
important, especially in maintaining exercise behaviour. 
Conscientious individuals would take the initiative to 
acquire the necessary knowledge and skills to properly 
perform their chosen physical activity and evaluate the 
perceived worth (e.g., self-improvement, challenges, 
and new skills) of learning exercise techniques (35). 
The personal satisfaction and sense of achievement 
from competently performing the exercise are more 
likely to drive the maintenance of physical activity 
rather than external pressure (36). Moreover, with how 
current society associates beauty with slim ideals and 
the occurrence of social stratification based on physical 
appearance (37),  individuals high in conscientiousness 
are more likely to prioritize maintaining a well-groomed 
appearance through physical activity. This is due to 
their propensity for goal-oriented behaviour and to meet 
self-presentation goals aligned with societal ideals (38). 
Conscientious individuals tend to be more disciplined 
about maintaining fitness routines, as they value the 
long-term benefits of being fit (e.g., improved health and 
increased energy levels) and it aligns with their nature of 
planning and striving for self-improvement. 

In our sample, individuals high in Agreeableness were 
also significantly more likely to pursue Physical Activity 
due to Fitness motives which is in contrast to past studies 
(39) which generally demonstrate negative associations. 
With higher advocacy for healthy conduct, individuals 
with higher Agreeableness can easily accept information 
and ideas towards living healthily, engaging in regular 
physical activity and adapting to new physical activity 
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or training. This increases the chance of implementing 
health goals to achieve fitness (40) and their 
receptivity towards health promotion campaigns and 
encouragement from governments, health organizations, 
and non-governmental organizations to live healthily. 

DRD2 Gene Polymorphisms and Personality Traits
A prominent aspect of this research was the association 
of the personality factors with dopamine D2 receptor 
genes polymorphism (ANKK1/DRD2 Taq1A rs1800497, 
DRD2 Taq1B rs1079597 and DRD2 Taq1D rs1800498) 
to hypothesise the anticipated role of personality on 
obesity. The dopamine system essentially contributes to 
motivated behaviour and motivation-related psychiatric 
disorders, particularly, dependence on either food or 
drugs (41). In the present study, the relationship between 
the DRD2 Taq1 gene with personality traits is observed 
as they might be risk factors involved in the formation 
of food-motivated behaviour that could cause obesity. 

The results showed that Neuroticism scores were 
significantly different for ANKK1/DRD2 Taq1A  and 
DRD2 Taq1B. The risk of overweight and obesity 
development often co-exists with the A1 allele carrier 
(42), meaning that neuroticism might be linked to 
an increased trend of overweight or obesity. Obese 
participants also had a lower density of D2 receptors, 
suggesting similarities with individuals who possess 
addictive behaviours (43). This is aligned with the 
proposal of reward system insensitivity (RDS), whereby 
an individual would be induced to overeat to stimulate 
a greater release of dopamine to reach satiety (42). 
Although the aetiology of obesity has been widely studied 
for ANKK1/DRD2 Taq1A (i.e., rewarding system), there 
are still limited findings on the mechanism that causes 
an individual to be overweight or obese due to DRD2 
Taq1B gene polymorphism. 

Genetics could play a role in shaping personality traits 
as supported by results showing significant differences 
in ANKK1/DRD2 Taq1A and DRD2 Taq1B genotypes 
and alleles (A1 and B1) among individuals who 
demonstrated Neuroticism traits. Thus, Neuroticism and 
the DRD2 Taq1 gene (especially the A1 allele) could 
play a role in causing obesity as both are linked to food 
motivation (44). Excessive glucose consumption through 
high-caloric beverages and food increases energy intake 
and the energy imbalance (input vs output) increases 
the risk of being overweight or obese. Depression and 
anxiety-like-behaviour, which are often associated with 
neuroticism, are linked with high-fat diets and high-sugar 
beverages (45), which is worsened if the individual has 
A1 and B1 alleles which increases the risk of addiction 
towards unhealthy diets or sugar-sweetened drinks due 
to RDS.

In the current analysis, no significant association was 
observed between genotypes nor alleles of DRD2 
Taq1D with personality traits. The exploration of the 

relationship between DRD2 Taq1D and personality 
traits is rather limited in both association studies and 
biochemical mechanisms. The known possible effects 
of DRD2 Taq1D are the T (D1) allele carriers of the SNP 
are often indirect through association with antisocial 
traits and childhood aggression (46). Although both 
antisocial and aggressive features might not contribute 
to obesity directly, antisocial personality behaviour was 
associated with low scores in Extraversion. From Tables 
I and II, higher Extraversion demonstrated a lower 
trend in obesity as it is associated with lower emotional 
eating and higher physical activity levels. Therefore, 
the D1 allele might be associated with a higher risk of 
obesity indirectly but this requires more research as no 
significant association was found between DRD2 Taq1D 
alleles and Extraversion in our analysis. This might be 
caused by the low number of D1 alleles present in 
the current research with only 62 D1 alleles found for 
comparison. The huge difference in number between 
the mutated allele (D1) and wildtype (D2) might reduce 
statistical power. Moreover, the D1 allele is considered 
relatively rare compared to the D2 allele (2), especially 
among Asians, with a minor allele frequency (MAF) of 
0.08 according to ALFA Allele Frequency. 

Limitations and Recommendations
Convenience sampling was initially chosen for sampling 
as the research required access to a lab for genomic 
DNA extraction and genotype screening. Thus, only 
participants from UTAR campus were enrolled to 
enable quick sample processing. However, the sampling 
bias from convenience sampling may affect the 
generalizability of findings. Furthermore, recruitment 
based on voluntary participation did result in imbalances 
of ethnic proportions with a predominantly Malaysian-
Chinese sample. The current study also had limited 
samples of D1 alleles for comparison. Thus, future studies 
should consider utilising a more systematic probability 
sampling method with a greater degree of control over 
the ethnic proportions and DRD2 Taq1D genotypes 
and alleles. Additionally, the Openness subscale in the 
mini-IPIP had lower-than-expected levels of internal 
consistency despite an adequate number of samples and 
the importance of this personality trait as a predictor of 
psychosocial factors related to obesity. Future studies 
could consider using a personality inventory with more 
items than the mini-IPIP as this could increase the 
reliability such as the Big Five Inventory or the NEO-
Five Factor Inventory.

CONCLUSION

Our findings reveal that Extraversion is negatively 
associated with uncontrolled and emotional eating 
and positively associated with physical activity and 
motivation, suggesting it is a predictor of reduced obesity 
risk. Conscientiousness shows a positive association with 
eating behaviors and exercise motivation, emerging as a 
potent predictor of obesity risk. Agreeableness is linked to 
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fitness motivation, suggesting that health consciousness 
and social reinforcement in group settings boost fitness 
drive. Neuroticism, associated with specific dopamine 
receptor genotypes (DRD2 Taq1A  and Taq1B), 
influences eating behavior, with higher Neuroticism 
scores linked to decreased uncontrolled and emotional 
eating. These insights highlight the intricate interplay 
between genetics, personality, and eating behavior, 
providing a basis for tailored interventions to promote 
healthy dietary habits and mitigate obesity risk. Future 
research should explore how healthy lifestyle practices 
impact personality traits to establish causal relationships 
and improve obesity management programs.
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