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ABSTRACT
Objective: The present study aimed to determine the psychological factors that modulate pain perception experienced when a 

loved one is nearby.
Design: This is a within-subjects study design involving two conditions: alone and in the presence of a loved one.
Materials and methods: Seventeen right handed female volunteers (mean age: 20.59; SD: 2.85) were recruited. All volunteers 

were given two sets of questionnaires: (1) Experiences Close Relationship - Relationship Structure (ECR-RS) to assess their 
attachment types (secure, dismissing, fearful and preoccupied) with respect to 4 accompanying loved ones (parents, sibling, best 
friend and romantic partner); and (2) Personality Inventory (USMaP-i) to test personality traits in five dimensions: 
Extraversion, Conscientiousness, Agreeableness, Neuroticism, and Openness. Only candidates with 'preoccupied' attachment 
type were asked to accompany the volunteers during the experiment. Pain threshold was determined by giving volunteers pain 
stimuli over the dorsum of the right hand using Th:YAG laser with the energies gradually increased until they felt pain.

Results: Results from this study revealed that increased pain threshold was seen in those accompanied by their romantic 
partners and positively correlated with Extraversion type of personality.

Conclusion: There is variation in individual responses to pain when a loved one is present which could be dependent on the 
personality type, current emotions, and type of relationship between the person and the accompanying loved one.
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INTRODUCTION

While much has been said about the healing power of love, not 
much scientific evidence has been found on the factors that contribute to 
this anecdotal assumption. Neuroimaging studies indicate that the neu-
rosubstrates of love are similar to those of reward (Aron, Fisher, 
Mashek, Strong, Li, Brown, 2005; Xu, Aron, Brown, Cao, Feng, Weng, 
2011) and love-induced analgesia is associated with activation of brain 
areas that code for reward, i.e. the caudate head, nucleus accumbens, 
orbitofrontal cortex, amygdala and dorsolateral prefrontal cortex 
(Younger, Aron, Parke, Chatterjee, Mackey, 2010). It has also been 
shown that similar areas of the brain are activated by pain due to heart-
break as compared to pain induced by a physical stimulus (Kross, 
Berman, Mischel, Smith, Wager, 2011). 

The nonlinear association between nociception and pain perception 
is a consequence of the multidimensionality of pain (Wiech, Tracey, 
2009; Wiech, 2016) as a result of plasticity of the pain pathway (Fields, 
2007). Failure of sensory explanations alone to account for the subjec-
tive responses to pain has paved the way for considerations of other fac-
tors that modulate the pain perception (Gamsa, 1994a; b).

The modulation of pain by emotions has been well researched 
(Lorenz, Minoshima, Casey, 2003; Ochsner, Ludlow, Knierim, Hanelin, 
Ramachandran, Glover, Mackey, 2006; Villemure, Bushnell, 2009) and 
studies on the influence of love on pain largely demonstrated reduction 

of pain as a result of this modulation (Master, Eisenberger, Taylor, 
Naliboff, Shirinyan, Lieberman, 2009; Younger et al . , 2010). 
Psychological traits have been identified as having a significant role in 
shaping the response to pain in an individual (Sch ze, Rees, Slater, 
Smith, O’Sullivan, 2017; Ruscheweyh, Viehoff, Tio, Pogatzki-Zahn, 
2017; Nahman-Averbuch, Nir, Sprecher, Yarnitsky, 2016). However, 
there is a dearth of explanation on how psychological factors or the rela-
tionship between two persons contribute to the modulation of pain by 
love.

Here, we focus on the pain-reducing effect of love on pain with the 
aim of scientifically elucidating factors underlying the reputed healing 
power of love, through psychological assessment. Using youths as the 
target group, we used laser stimulation to investigate the changes in pain 
threshold when administered in solitude and in the presence of a loved 
one. 

METHODOLOGY

Subjects

We recruited 20 healthy female participants for the study. However, 
three participants dropped out due to flood situation at the time of exper-
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iment, making the final number of participants left to be 17 with age 
ranging between 18 and 25 years old (mean, SD = 20.59, 2.85 years). We 
used single gender participation to reduce confounding emotional factor 
effects and to control for the effect of gender as recommended by previ-
ous research that demonstrated gender influence on pain response 
(Fillingim, King, Ribeiro-Dasilva, Rahim-Williams, Riley, 2009). 
Another reason for the women only participation is that women have 
been shown to be more sensitive to many sensory testing compared to 
men (Rolke, Baron, Maier, Tölle, Treede, Beyer, Binder, Birbaumer, 
Birklein, Bötefür, Braune, Flor, Huge, Klug, Landwehrmeyer, Magerl, 
Maihöfner, Rolko, Schaub, Scherens, Sprenger, Valet, Wasserka, 2006), 
thus rendering a more robust and effective detection of pain threshold. 

The participants were all single, healthy with no previous history of 
mental illness or serious physical illness. Each participant was verbally 
screened for pregnancy including determination of the date of her last 
menstrual period. Prior to experiments, participants' handedness was 
determined using the Edinburgh Handedness Inventory (Oldfield, 1971). 
Only right handed participants were chosen to minimise variability in 
the hand that received pain stimulation and hand dominance.

All participants and accompanying loved ones provided written 
informed consent. This study (FWA Reg. No: 00007718; IRB Reg. No.: 
00004494) was approved by the Human Research Ethics Committee of 
Universiti Sains Malaysia (Approval No.: USMKK/PPP/JEPeM 
[257.4.(3.16)]) which met the ethical guidelines of the Declaration of 
Helsinki. 

Study Design

This study was part of an fMRI research project and the fMRI 
results have been reported elsewhere (Tamam, Ahmad, Aziz, Kamil, 
2017). The study employed a 2 x 2 factorial crossover study design with 
two conditions: (1) Alone condition, where the participant was not 

accompanied, and (2) Support condition, where the participant was 
accompanied by a loved one. Experiments for the two conditions were 
done in separate sessions on two different days, separated by at least 
one day. During each condition, painful stimulation was administered 
using laser heat mimicking pin prick sensation targeted on the dorsum 
of the dominant (right) hand. 

Loved One

The crucial component of the study was the presence of the loved 
one during receipt of pain stimulation. The pain threshold was deter-
mined during the presence and also during the absence of the loved one. 
The accompanying loved one could either be a non romantic partner (eg 
a parent, family member, or best friend) or a romantic partner. 
Suitability of the loved one was determined using a set of questionnaires 
given to the volunteers prior to the experiment. In the Alone condition, 
the loved one was required to be miles away from the experimental set-
ting.

Psychological Questionnaires

The Experience Close Relationship - Relationship Structure (ECR-RS) 

The Experience Close Relationship - Relationship Structure (ECR-
RS) (Fraley, Heffernan, Vicary, Brumbaugh, 2011), based on the attach-
ment theory developed by Bowlby (1969) was derived from the ECR 
and ECR-R scales, both developed to assess the attachment style of 
romantic relationship. The ECR-RS moves beyond the focus of roman-
tic relationships alone and points toward a two-dimensional attachment 
construct: avoidance and anxiety. It has been validated both in adults 

Figure 1. Pair of 'Participant-Loved One' in the ECR-RS Scale. 
The selected participant-loved one were all who scored 
in the preoccupied relationship structure (high score in 
anxiety and low score in avoidance). Diagram was 
obtained from personality.net web application (Fraley 
et al., 2011).

Figure 2. USM Personality Inventory scores of five personality 
dimensions for participants accompanied by a romantic 
partner and non romantic partner

Figure 3. Pain threshold during Alone and Support conditions in 
all participants. Values are mean ± s.e.m.

Figure 4. Pain threshold during Support and Alone conditions in 
participants accompanied by a romantic and a non 
romantic partner. Values are mean ± s.e.m.
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(Fraley et al., 2011) and in adolescents aged between 15-18 years old 
(Feddern Donbaek, Elklitt, 2014). The test consists of nine items to 
assess the attachment styles of the participant and her accompanying 
loved one. 

Participants were asked to rate the question items from strongly dis-
agree to strongly agree on a seven-point rating scale. The scores were 
computed for each interpersonal target and analysed using yourperson-
ality.net web application. The ECR-RS categorises the respondent into 
one of four types of attachment styles, namely secure, dismissing, fear-
ful and preoccupied. Based on the scores, participants were classified 
into either attachment-related avoidance or attachment-related anxiety. 

The purpose of this test was to look for volunteers who were high in 
attachment-related anxiety and low in attachment-related avoidance, i.e. 
having preoccupied type of attachment style. Only those with 'preoccu-
pied' type of relationship with the respective attachment figure were 
included in this study. The reason was to reduce variability in terms of 
type of attachment to the loved one that could influence their responses 
to pain. This was based on a study by Davies, Macfarlane, McBeth, 
Morris, Dickens (2009) who stated that people with insecure attachment 
tended to show more pain. Preoccupied is under the insecure attachment 
category.

The USM Personality Inventory (USMaP-i) 

The USM personality inventory (Malay version; internal consisten-
cy of 0.723 (P < 0.001) Cronbach's alpha coefficient value) was devel-
oped by Yusoff, Abdul Rahman, Esa (2010) based on the Big-Five 
Dimension (Norman, 1963; Barrick, Mount, 1991). The questionnaire 
has been validated and has good psychometric properties. It consists of 
66 items with a five-point rating scale ranging from Very Inaccurate to 
Very Accurate. Personality traits are classified into five dimensions, 
namely Extraversion, Conscientiousness, Agreeableness, Neuroticism, 
and Openness. Respondents need to respond to statements that describe 
how they are now. 

Pain stimulation

A Thalium: Yttrium-Aluminium-Garnate (Th:YAG) laser was used 
to deliver pain stimuli. The laser with wavelength of 1.96 μm would 
stimulate the thin nerve fibres such as A- delta and C-fibres which are 
located approximately 100 μm under the skin. The heat from the laser 
beam which were 5 mm in diameter mimics sharp or pinprick pain 
(Agostino, Cruccu, Iannetti, Romaniello, Truini, Manfredi, 2000). 
Participants did not report any burns or skin injury following the laser 
pain stimulation.

Pain threshold detection

In this experiment, laser heat stimuli were directed onto the dorsum 
of the dominant (right) hand. The values of laser energies were pseudo-
randomized and delivered in ascending and descending order to reduce 
sensitisation and habituation, until the participant began to feel pain 
(Tamam et al., 2017), at which point they were instructed to respond 
verbally as "ouch". The value of laser energy at this point was recorded 
as the estimated pain threshold. The laser beam spot was slightly moved 
within an area of 5cm2 after each trial to avoid nociceptor fatigue, habit-
uation or sensitization (Ploner, Lee, Wiech, Bingel, Tracey, 2011; 
Bornhovd, Quante, Glauche, Bromm, Weiller, Buchel, 2002; Watson, 
El-Deredy, Iannetti, Lloyd, Tracey, Vogt, Nadeau, Jones, 2009). A total 
of 10 trials were given for each condition.

Data analysis

Data obtained from ECR-RS and USMaP-i were analysed using the 
respective web applications. Behavioural results were analysed using 
IBM SPSS version 22.0 (Armonk, NY: IBM Corp.). Pain threshold was 
analyzed using repeated-measures ANOVA with within-subject factors 
SUPPORT (two levels: ALONE and SUPPORT) and TRIALS (ten lev-
els). To determine differences in the response between those accompa-
nied by a romantic partner and nonromantic partner, a between-subjects 
factor PARTNER (two levels: ROMANTIC and NONROMANTIC) was 
used in subsequent analyses. Relationship between psychological con-
structs and pain threshold was determined using Pearson correlation.

RESULTS

ECR-RS

Participants and their loved ones included in this study were chosen 
from those who scored in the "Preoccupied" attachment style (Figure 1).

USM Personality inventory

The USM Personality Inventory categorised the participants based 
on five personality dimensions i.e. Extraversion, Conscientiousness, 
Agreeableness, Neuroticism and Openness. Comparing the personality 
dimensions between participants who were accompanied by romantic 
partner and non romantic partner, no significant differences were found 

Figure 5. Difference in pain threshold during Support and Alone 
conditions (Support minus Alone) in participants 
accompanied by a romantic and a non romantic part-
ner. Values are mean ± s.e.m.

Table 1. Correlation between personality characteristic and 
the mean difference in pain threshold between 
Support and Alone conditions (Support minus Alone) 
in both groups.  

  Romantic Non romantic
Personality dimension partner partner

Extraversion Pearson correlation 0.78 0.29
 Sig (2-tailed) 0.04 0.41
 N 7 10

Conscientiousness Pearson correlation 0.33 0.58
 Sig (2-tailed) 0.47 0.08
 N 7 10

Agreeableness Pearson correlation 0.05 0.33
 Sig (2-tailed) 0.91 0.35
 N 7 10

Neuroticism Pearson correlation -0.43 -0.34
 Sig (2-tailed) 0.34 0.34
 N 7 10

Openness Pearson correlation 0.65 -0.08
 Sig (2-tailed) 0.12 0.83
 N 7 10

*Correlation is significant at 0.05 level (2-tailed)
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in the scores for all five dimensions (Figure 2).

Pain threshold

When considering mean of pain threshold for all participants, there 
was no significant main effects of SUPPORT (F(1,13) = 0.07, p = 0.8) 
indicating that the pain threshold was not affected by presence of a 
loved one nearby. However, there was significant main effects of 
TRIAL (F(1.56,20.32) = 4.22, p = 0.037), whereby there was general 
increase in pain threshold with time (Figure 3).

To determine whether there was any significant difference in pain 
threshold between participants who were accompanied by a romantic 
partner and a non romantic partner, we added a between subjects factor 
of PARTNER in the repeated measures ANOVA. There were no signifi-
cant main effects of PARTNER indicating that pain threshold for both 
groups were in general the same, F(1,12) = 0.04, r = 0.06. There was, 
however, significant interaction between SUPPORT and PARTNER, 
F(1,12) = 19.1, p < 0.01, r = 0.78). The interaction graph (Figure 4) 
shows that participants accompanied by a romantic partner had signifi-
cantly higher pain threshold during SUPPORT condition compared to 
during ALONE condition. This effect was not seen in participants 
accompanied by a non romantic partner. 

Comparing the two groups, it was found that the difference in pain 
threshold between Alone and Support condition, i.e. Support minus 
Alone, was significantly higher in those accompanied by a romantic 
partner compared to those accompanied by a non romantic partner (p = 
0.016; Figure 5). There was no significant main effect of trials indicat-
ing that there was no significant change in the difference in pain thresh-
old between Support and Alone conditions over time. The mean differ-
ence in the group accompanied by a romantic partner was always posi-
tive across trials indicating that the pain threshold during Support condi-
tion was consistently higher than during Alone condition. On the other 
hand, the mean difference in pain threshold in the group accompanied 
by a non romantic partner was consistently negative across trials sug-
gesting that this group was more tolerant of the pain when receiving the 
pain stimulation alone. 

Correlation analysis

To determine whether personality trait has any influence on the 
response to pain in both groups, we performed correlation analysis 
between the five personality dimensions and mean difference in pain 
threshold between Support and Alone conditions. Our results showed 
that the Extraversion dimension showed significantly strong correlation 
with the mean difference in pain threshold between Alone and Support 
conditions in the group accompanied by a romantic partner (Table 1). In 
the group accompanied by a non romantic partner, none of the personal-
ity dimensions showed significant correlations with the mean difference 
in pain threshold.

DISCUSSION

Psychological factors have long been identified to have modulatory 
effect on pain perception (Gamsa, 1994a; b; Baliki, Chialvo, Geha, 
Levy, Harden, Parrish, Apkarian, 2006; Berna, Leknes, Holmes, 
Edwards, Goodwin, Tracey, 2010). In this study, we demonstrated that 
pain perception is modulated by personality trait of an individual as well 
as the relationship between the individual with a loved one. 

The participant-loved one pairing in this study comprised pairing 
between participant and parent, sibling, friend, or romantic partner. We 
found variability in the responses to pain across individuals, with resul-
tant increased and decreased pain threshold during receipt of pain stimu-
lation, while being accompanied by a loved one or without a loved one 
nearby. Our results showed that participants paired with a romantic part-
ner displayed increased pain threshold during the session when their 
loved one was nearby, while participants who were paired with non-ro-
mantic type of loved ones i.e. parent, sibling, and friend, did not show 
this effect.

The increased responses to pain stimuli in a relationship with 
friends, especially close friends, synchronised with the finding by 
McClelland and McCubbin (2008). These investigators found that 
women tended to report and express more pain in the presence of sup-
portive friends. Intuitively, people who are in pain usually receive atten-
tion and care from family members especially parents. They may 
demand more attention by reporting more pain. Another study reported 
that the degree of pain depends on the feelings of the patient towards the 

loved one (Sarafino, Smith, 2011). Patients who felt that their loved 
ones were solicitous reported more pain when their loved ones were 
watching compared to when observed by hospital staff. 

In our study, participants who paired up with a romantic partner 
during the experiment were unmarried youths aged between 18 and 25 
years old. The early stages of a romantic relationship are explained by 
strong feelings of euphoria and preoccupation with the romantic partner 
(Younger et al., 2010). At this time, love acts as a motivator which initi-
ates happy mood and creates much positive emotions (Ploner et al., 
2010; Sarafino, Smith, 2011; Fredrickson, Cohn, 2008), and people who 
experience high levels of positive emotions tend to experience less pain 
(Fredrickson, Cohn, 2008). The 'love heals' phenomenon in our study is 
also supported through previous behavioural and fMRI study which 
demonstrated that the viewing of pictures of a romantic partner effec-
tively reduced experimentally-induced pain (Younger et al., 2010; 
Master et al., 2009). 

In recent years, several pain studies found that not only positive 
emotions (Fredrickson, Cohn, 2008), but also personality (Cameron, 
2011) influence the response to pain. The personality test we used in 
this study categorised the volunteers based on five dimensions, namely 
extraversion, conscientiousness, agreeableness, neuroticism and open-
ness. Personality is strongly related to the cognitive-affective dimension 
of pain (Martinez, Sanchez, Miro, Medina, Lami, 2011). Extraversion 
and neuroticism are often emphasised in studies involving the relation-
ship between personality and pain. Our study showed significant cor-
relation between personality characteristics and pain response only in 
the group accompanied by a romantic partner. The extraversion person-
ality positively correlated with the increase in pain threshold. Extant lit-
erature pointed towards a positive relationship between extraversion and 
increased pain threshold (Barnes, 1975), in keeping with Eysenck's the-
ory of personality (Eysenck, 1963). More recent research has also 
shown that the degree of extraversion is associated with lower heart rate 
reactivity to pain (Park, Lee, Sohn, Eom, Sohn, 2014). Extraverts are 
known to enjoy being with people and often experience positive emo-
tions (Yusoff et al., 2010). Frederickson and Cohn (2008) stated that 
extraversion initiates positive behaviour that helps in reducing pain. 
Moreover, people who are extraverts are found to have a high pain toler-
ance (Cameron, 2011). 

In a study on fibromyalgia patients, Martinez et al. (2011) found 
that neuroticism and conscientiousness are significant predictors of pain 
catastrophizing, while neuroticism, openness, and agreeableness are sig-
nificant predictors of pain anxiety. On the other hand, these investiga-
tors also found a negative correlation between extraversion and pain cat-
astrophizing. In a recent study on fibromyalgia patients, however, 
patients with chronic widespread pain had higher degree of extraversion 
compared to those without chronic widespread pain (Burri, Hilpert, 
McNair, Williams, 2017). The former group was also found to have 
higher degree of anxiety sensitivity as well as emotional instability. In 
support of this, another study found that extraversion was significantly 
associated with the severity factor of bodily anxiety symptoms 
(Kristensen, Mortensen, Mors, 2009). The discrepancies with our find-
ings may indicate differences in pain response between our healthy pop-
ulation sample and the patient populations in the other studies.

Neuroticism is related to a tendency to experience pain stimuli-re-
lated anxiety (Martinez et al., 2011). Our study, however, did not show 
any positive correlation between pain threshold and neuroticism scores. 
Goubert, Crombez, Van Damme (2004) showed that neuroticism lowers 
the threshold at which pain is perceived as threatening. The pain intensi-
ty in our study may not have been sufficiently threatening to elicit any 
correlation with neuroticism score. Our personality analysis also 
revealed no significant influence of personality characteristics upon pain 
threshold in the group that reported higher pain threshold when accom-
panied by a loved-one who was not a romantic partner. 

In terms of neural correlates, preliminary findings in a PET study 
showed differential opioid binding in regions of insular cortex in people 
with high neuroticism and extraversion scores (Rodman, Deckersbach, 
Chou, Kong, Gollub, Dougherty, 2017). A high extraversion score was 
found to be associated with low opioid receptor binding in the left pos-
terior insula. These findings suggest a role for the opioid neurotransmit-
ter system in the expression of personality traits which in turn could 
affect the response to pain.

CONCLUSION

Our study showed that there exist variations in the modulation of 
pain by having a loved one nearby compared to experiencing the pain 
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alone. The variation in responses could be dependent on factors such as 
the individual's personality, current emotions, and type of relationship 
between the person and the loved ones.
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