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This mixed model experiment (N=39) explored the effect of adult 
attachment figure (romantic partner) odor and attachment style on the 
experience of discomfort following exposure to a stressor. Results 
showed a main effect of attachment figure odor on the experience of 
discomfort compared to three other odors. No moderating effect of 
attachment style, degree of principal attachment figure function of 
one’s partner, relationship satisfaction or length of relationship was 
indicated. Support was found for a normative effect of attachment 
figure odor, but not for a moderating effect of individual differences 
in attachment style or other aspects of the romantic relationships. 
These results can be seen as support for the idea that attachment 
between an adult and his/her romantic partner develops regardless of 
the quality of the actual attachment relationship. An emotion 
regulating effect of one’s attachment figure appears to exist regardless 
of one’s attachment style and other qualities of the romantic 
relationship. In addition results indicate that olfaction is a sensory 
modality through which the attachment behavioural system functions 
within romantic relationships. 

 
Attachment theory attributes a special function as an attenuator of stress and regulator 
of emotion to an individual’s attachment figure (Shaver & Mikulincer, 2007). The 
presence (physical or mental) of one’s attachment figure has been linked to the 
attenuation of stress reactions. Furthermore research has indicated that the quality and 
extent of stress attenuation of an attachment figure is moderated by the attachment 
style of the individual (Diamond & Fagundes, 2010). Odor is a sensory modality that 
has been implicated in bonding and attachment behaviour of other mammal species 
(Polan & Hofer, 2008). However to date the effect of exposure to the odor of one’s 
adult attachment figure on the experience of discomfort is unexplored. This study 
aims to investigate normative as well as individual difference aspects of the 
attachment behavioural system in relation to odor. This was examined through 
exposure to the odor of one’s attachment figure (in adulthood this is typically a 
romantic partner) following induced mild stress and then observing the effect on the 
reported experience of discomfort.  
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Normative features of the attachment behavioural system 
The attachment behavioural system 

The attachment system is thought to be a biological system that is automatically 
activated within a person when there is a threat (or a cue to a threat) in the 
environment (Bowlby, 1982; Shaver & Mikulincer, 2007). The attachment system 
functions to ensure survival and safety for an individual initially through the bond 
with a caregiver, an attachment figure (Bowlby, 1982). Attachment theory was 
originally formulated with regards to children and holds that the child directs certain 
behaviours towards a potential attachment figure with the effect of eliciting 
caregiving (Shaver & Mikulincer, 2007). The function of this behaviour is the 
attainment of physical proximity to the attachment figure, protection and survival, 
which in turn will terminate the activation of the attachment system. Attachment 
behaviour is found in non-human mammals, which further supports the idea that this 
is an innate biological system with relevance for survival (Shaver & Mikulincer, 
2007). The attachment behavioural system functions within the environment through 
the use of sensors that monitor for relevant information. If relevant information such 
as potential danger or stress or a change in proximity or accessibility to the 
attachment figure is detected the system is activated causing the individual to adjust 
his/hers proximity to their attachment figure which in turn deactivates the system 
(Bowlby, 1982). 
 

The attachment figure 
An attachment figure has three major functions. It is someone who an individual 
seeks closeness to; it is someone who is a source of stress relief i.e. a safe haven and 
someone who is a secure base from which the individual can engage in non-
attachment behaviour (Mikulincer, Gillath & Shaver, 2002). Typically a caregiver 
constitutes the principal attachment figure during childhood while in adulthood it is 
often a romantic partner that has this role. In adulthood attachment behaviour is 
believed to be more internalised than in childhood. Thus when the attachment system 
is activated an adult doesn’t (always) need to achieve physical proximity to their 
attachment figure(s) but can use their internal representations, for example beliefs and 
memories, about attachment figures to achieve stress relief and emotion regulation 
(Mikulincer & Shaver, 2003). 
 

Odor 
Odor has been proposed as a strong elicitor of memories especially those from early 
childhood (Willander & Larsson, 2006). Furthermore mammals, such as puppies, 
orient towards and thereby show a preference for the odor of someone who has 
provided them with species-typical caregiving (i.e. what could be considered an 
attachment figure) (Polan & Hofer, 2008). In addition human new-borns can 
distinguish their own mother from other individuals based on odor (Cernoch & Porter, 
1985). With regards to adults Haze, Sakai and Gozu (2002) found that odor exposure 
could both stimulate and depress sympathetic nervous system activity. The 
sympathetic nervous system is responsible for automatic physiological reactions that 
occur in response to events that are perceived as negative, stressful and threatening 
for us. The physiological reactions that follow upon sympathetic nervous system 
activation, often referred to as fight-or-flight reactions, include changes in heart-rate, 
blood pressure and breathing (Kreibig, 2010). These physiological reactions are 
closely intertwined with the subjective psychological experience of the fear-emotion. 
Thus the study by Haze, Sakai and Gozu (2002), indicating a moderating effect of 
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odor on sympathetic nervous system activity, can be taken as suggesting that olfaction 
is a sensory system through which emotion can be moderated. Interestingly, odor 
stimuli have been found to be processed by the brain based on their emotional 
context, rather than other properties supporting the idea that emotional experience and 
olfaction are connected (Soudry, Lemogne, Malinvaud, Consoli & Bonfils, 2011). In 
addition the olfactory system shares brain structures with those systems that are 
related to emotion regulation, memory and sexual activity (Soudry, Lemogne, 
Malinvaud, Consoli & Bonfils, 2011). Within the realms of adult relationships 
McBurney, Shoup and Streeter (2006) found that both men and women who were in 
romantic relationships smelled their partners clothing during periods of separation. 
Amongst the most commonly reported reasons for doing this was to feel close to 
one’s partner. These findings suggest that odor could be implicated in early memory 
and perhaps also in the formation and maintenance of attachment. Furthermore odor 
could be one way through which one can experience an alternative sense of closeness 
to one’s partner within close relationships. Physical or mental proximity to an 
attachment figure is one way through which people are thought to regulate emotion 
and manage stress. It is possible that odor could facilitate this experience of proximity 
and thus could be seen as a part of the sensory modalities employed by the attachment 
behavioural system.  
 

Activating attachment 
Bowlby (1982) discussed three sets of natural cues to danger that activate the 
attachment system and elicit attachment behavior: frightening/alarming environmental 
events; illness, injury, fatigue; and (threat of or actual) separation from attachment 
figure(s). A perceived stimulus, with a negative meaning for the individual such as a 
cue to danger, can lead to several different types of psychophysiological stress 
responses such as increased heart rate, blood pressure and increased release of stress 
hormones as well as a subjective experience of distress (Kemeny, 2003). A wide 
variety of stimuli are capable of eliciting stress reactivity in humans (Kemeny, 2003). 
As outlined above the idea that the attachment figure is used by an individual for 
emotion regulation and stress management is a central tenet of attachment theory. The 
effect of the presence (physical or mental) of an attachment figure on stress 
experience has been explored in a number of different studies. Mikulincer et al., 
(2002) found that visual exposure to a threatening prime led to an increase in the 
cognitive accessibility of an attachment figure’s name suggesting that there is a 
tendency for cognition around one’s attachment figure to become activated when one 
perceives a threat. Similarly, visual exposure to a threat prime was found by Dewitte, 
De Houwer, Koster and Buysse (2007) to be related to increased attention towards the 
name of one’s attachment figure. Within attachment research stressful forms of 
interaction within close relationships or other stimuli that are perceived as threatening 
to the attachment bond have often been the stimuli of choice for activating attachment 
behaviour (Shaver & Mikulincer, 2007). 
 
Individual differences in attachment disposition  
According to several current conceptualizations adult attachment is overtly 
manifested in characteristic patterns of experiences, behaviour and beliefs within 
close relationships (Shaver & Mikulincer, 2007). Attachment in childhood as well as 
adulthood is typically divided into three different types; one type of secure attachment 
and two types of insecure attachment; anxious and avoidant (Ainsworth, Blehar, 
Waters & Wall, 1978; Shaver & Mikulincer, 2007). Secure attachment style is 
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characterised by flexibility regarding both proximity and distance or dependence and 
independence in relation to other individuals within close relationships. The two main 
categories of insecure attachment are thought to reflect suboptimal previous (often 
early life) experiences of interaction with one’s attachment figure(s). There are two 
main strategies for eliciting caregiving from an attachment figure within a suboptimal 
attachment relationship; hyperactivation and deactivation (Shaver & Mikulincer, 
2007). Hyperactivation constitutes keeping the attachment system constantly active 
and thereby maximizing chances of eliciting caregiving, while deactivation consists of 
inhibiting and deactivating attachment behaviour in order to avoid alienating a 
caregiver (Shaver & Mikulincer, 2007). Variations or individual differences in 
attachment have been conceptualized in a number of different ways. Brennan, Clark 
and Shaver (1998) suggested that individual differences in attachment are based 
around the two dimensions of anxiety about abandonment and being insufficiently 
loved (i.e. hyperactivation) and avoidance of interpersonal dependency (i.e. 
deactivation). A low standing on either of these dimensions constitute relatively 
secure attachment. Although the dimensional approach is at present the most widely 
used there is no clear consensus on how attachment should be measured. Furthermore 
adult attachment can be understood in the context of one specific relationship, as a 
general inclination one has within close relationships or as a state of mind regarding 
childhood attachment (Shaver & Mikulincer, 2007). 
 

Attachment style and the attachment figure 
Experimental research exploring individual differences in attachment style is often 
based around the idea that attachment-related cognition can be activated and thereby 
studied through exposure to attachment-related stimuli or some type of threat 
stimulus. One such stimulus that is often used is a cue or representation relating to the 
attachment figure. Activating representations of an attachment figure should actualize 
the ability of this representation (through the creation of a symbolic mental proximity) 
to influence one’s experiences, thoughts, feelings and/or behaviour (Shaver & 
Mikulincer, 2007). For someone characterized by attachment security the activation 
of one’s representations of an attachment figure should attenuate experiences of 
distress (Shaver & Mikulincer, 2007). On the other hand if cognitions related to an 
attachment figure are not associated with stress relief and/or an increased sense of 
security the activation of such representations might not have an attenuating effect on 
distress, which could be the case for those who are higher in insecure attachment. 
 

Psychophysiological aspects of attachment styles 
The biological underpinnings and correlates of individual differences in attachment 
style are areas that have been explored through differences in stress responses and 
emotion regulation. Carpenter and Kirkpatrick (1996) found that having romantic 
partners physically present had different effects on stress regulation for those with 
secure, anxious and avoidant attachment style. Those with anxious and avoidant 
attachment showed stronger physiological stress response (heart rate and blood 
pressure) when their partners were present during a stressful situation than did those 
with secure attachment. Furthermore Diamond and Fagundes (2010) reported 
differences between secure attachment and insecure attachment in terms of endocrine 
activity as well as in autonomous nervous system activity such that there was a 
stronger stress response in insecurely attached individuals. Diamond, Hicks and Otter-
Henderson (2006) reported that attachment avoidance was related to higher skin 
conductance response (SCR; i.e. increased stress reaction) across different types of 
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stressful conditions whereas attachment anxiety was not related to increases in SCR. 
This suggests that rather than being less distressed individuals that are high in 
avoidant attachment are physiologically more distressed than others. Mikulincer et al., 
(2002) reported that high attachment avoidance was related to less accessibility of the 
attachment figure’s name in threatening contexts with direct relevance to attachment, 
but more accessibility in non-attachment related threat contexts. In contrast to these 
studies, Seedall and Wampler (2012) reported that those high in attachment avoidance 
did not show elevated SCR following two different types of stressful interactions with 
their romantic partners. Furthermore they found a more complex relationship where 
attachment avoidance was related to higher incongruence between physiological 
distress and self-reported feelings towards one’s partner. More specifically it was 
found that those higher in attachment avoidance, compared to those with lower 
scores, were more likely to report positive feelings towards their partner even during 
unpleasant and stressful interaction.  
 
Attachment theory proposes both a number of normative features of the attachment 
behavioural system as well as individual differences in the organization of 
attachment-related cognition and behaviour. Although there are some inconsistencies 
extant research has indicated that individual differences in attachment style may be 
linked to differences in experiences and behaviours in relation to the attachment 
figure following stress exposure. As outlined above previous research has often 
utilized different types of interpersonal interactions as stressful and attachment-
activating stimuli. However attachment theory holds that many types of threatening 
cues in the environment activates the attachment system (Bowlby, 1982). A mild 
electrical stimulation is an example of a stimulus that isn’t too aversive or unpleasant 
but is still capable of eliciting a psychophysiological stress reaction. Additionally an 
electric shock has the advantage of being neutral in terms of its symbolic meaning for 
individuals with varying attachment styles. In comparison interaction within close 
relationships has a potentially threatening meaning for those with insecure attachment 
while this isn’t the case for those with secure attachment. This suggests that already 
from the start interaction within close relationships holds different meanings 
according to attachment style. Thus using (potentially stressful) interaction with one’s 
attachment figure as the experimental manipulation in order to explore effects of 
one’s attachment figure on perceived stress is not ideal. Using this approach would 
make it more difficult to uncover true effects of the attachment figure on stress 
experience because the attachment figure itself may act as a stressor in his/her own 
right. There is however no reason to think that a mild electric stimulation should hold 
systematically different meanings according to attachment style.  
Odor has been linked to a number of different interpersonal behaviours. At the time of 
writing and to the knowledge of the author no published studies have examined the 
possibility of a link between odor and the attachment behavioural system among 
adults.  
 
The overall aim of the present study was to extend knowledge about the mechanisms 
implicated in attachment-related processing. The more specific aim was to explore if 
exposure to the odor of an adult attachment figure (a romantic partner) has an effect 
on the level of discomfort experienced following a stressful stimulus in the form of a 
mild electrical shock. A further aim of the study was to explore whether a potential 
effect of attachment figure odor on the level of discomfort experienced also varied 
according to attachment style. Furthermore it was explored whether the degree to 
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which a romantic partner fulfils the function of a principal attachment figure was 
associated with the effect of partner odor on experience of discomfort. Finally the role 
of romantic relationship satisfaction as well as the length of the relationship was 
explored in connection to the effect of attachment figure odor on discomfort 
following stress induction. 
 
Research questions 
1. Is there an effect of type of odor exposure, following a mild stress induction, such 
that less discomfort is reported following exposure to the odor of one’s romantic 
partner compared to one’s own odor, a neutral odor and a positive non-social odor?  
 
2. Is there a moderating effect of individual differences in attachment style such that 
one’s interpersonal attachment security is related to the level of discomfort which one 
experiences following mild stress induction and exposure specifically to the odor of 
one’s romantic partner?  
 
3. Is there a moderating effect of the extent to which one’s partner functions as the 
principal attachment figure, the length of the relationship and/or romantic relationship 
satisfaction for the level of discomfort one reports following a mild stress induction 
and exposure specifically to the odor of one’s romantic partner? 
 

Method 
 
Participants  
The sample consisted of 39 adults currently involved in monogamous, heterosexual 
romantic relationships of  > 4 months recruited among the undergraduate psychology 
students at Stockholm University. Thirty-five participants were female and four 
participants were male. Mean age was 23.28 years (SD 2.98). Mean length of current 
romantic relationship was 37.38 months (SD 29.08). Potential participants were 
screened for any type of heart condition, psychological condition etc. that would 
make electrical stimulation inappropriate. In addition potential participants were 
screened for a number of physical conditions as well as habits that could result in an 
impaired sense of smell or that are known to modify one’s body odor including 
diabetes, nasal injury, previous head trauma etc. 
 
Material 

Shock Stimulus 
Electric shocks were induced, using PowerLab Stimulus Isolator equipment, on the 
index and middle finger of participants’ dominant hand. Shock level was individually 
adjusted to be “uncomfortable but not painful”; corresponding to a 5 on a scale 1-10 
where 1 = “no discomfort” and 10 = “extremely painful”. A visual scale was used 
consisting of a line with anchors 1 = “no discomfort”, 10 = “extremely painful” and 
verbal instructions were given to the participants to identify when the shock 
corresponded to a 5; “uncomfortable but not painful”. Starting at 0 the intensity was 
increased by 0.1 mA at a time to adjust the shock level for each participant. Shock 
levels selected by participants ranged from 0.3 to 4.1 with a mean level 1.2 (SD 0.77).  

 
Odor stimuli 

Plain white cotton t-shirts used by the participants and by participants’ partners were 
used as odor stimuli. The non-social positive odor consisted of a rose scent a 40 % 
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solution of phenethyl alcohol in propylene glycol. Three drops were added to a t-shirt 
washed in non-scented laundry detergent. Rose odor is generally percieved as 
pleasant and positive in valence (Schloss, Goldberger, Levitan & Palmer, 2014). As a 
base-line/control a neutral odor condition was used with t-shirts washed in non-
scented laundry detergent. Standardization of stimulus exposure was achieved by 
controlling the distance between the participant and the t-shirt stimulus using an 
adjustable chair and an adjustable platform. Distance between nose and stimulus was 
adjusted to 15 cm.  
  

Questionnaires 
The 36-item Experiences in Close Relationships Scale (ECR) using a 7-point rating 
scale, where 1 = “not at all” and 7 = ” very much” (Brennan et al., 1998) was used to 
measure attachment style along two dimensions; anxiety and avoidance. Participants 
were asked to rate how much they agreed with each statement when it comes to close 
relationships in general, not just their current romantic relationship. The scale 
reliability was high for both dimensions. Cronbach’s alpha was .91 for the avoidance 
dimension and .89 for the anxiety dimension. Similarly the 36-item Experiences in 
Close Relationships Scale for a specific relationship (ECR-R) also used a 7-point 
rating scale and the same anchors as described above (Brennan et al., 1998). However 
participants were instructed to consider statements in relation to their current 
relationship. Also for the ECR-R the scale reliability using Cronbach’s alpha was .88 
for the avoidance dimension and .89 for the anxiety dimension. Sample items for both 
versions of the ECR scales are: “I worry about losing my partner” (anxiety) and “I 
prefer to not get to close to my partner” (avoidance). Analyses have indicated that two 
factors (i.e. the two-dimensional anxiety and avoidance dimensions) can be derived 
from the ECR items (Fraley & Waller, 1998; Fraley, Waller & Brennan, 2000) 
supporting the structure of this measurement. Likewise Brennan et al., (1998) argue 
that the ECR holds high validity as a method of assessing adult attachment style. 
 
The WHOTO questionnaire (Hazan & Zeifman as cited in Fraley & Davis, 1997) 
consisting of six items was used. This scale identifies an individual’s principal 
attachment figure(s) and estimates the degree to which someone fulfils the function of 
a principal attachment figure. Sample items are “Who is the person you most like to 
spend time with?” for proximity seeking function; “Who is the person you want to be 
with when you are feeling upset or down?” for safe haven function and “Who is the 
person you can always count on?” for secure base function. The degree to which 
someone fulfils the role of a principal attachment figure was estimated according to 
how often and when the same name was given. A score of 1 was assigned if the 
participant did not name their partner for any of the items. A score of 2 was given if 
the same name was listed for either of the two proximity-seeking items. A score of 3 
was assigned if the participant gave the same name for either of the 2 proximity-
seeking items and either of the 2 safe-haven items. Finally a score of 4 was assigned 
if the participant named the target for either of the 2 proximity-seeking items and 
either of the 2 safe-haven items and either of the 2 secure-base items. Thus, a higher 
score indicates that someone fulfils the role of a principal attachment figure to a larger 
extent. In the current sample 7.7% were assigned a score of 1 while 30.8% scored 2, 
7.7% scored 3 and finally 53.8% were assigned a score of 4, indicating that the modal 
score was one where the partner was the principal attachment figure. Fraley and Davis 
(1997) explored the validity of the WHOTO for estimating characteristics of different 
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forms of close relationships and found that it is a useful tool for understanding the 
different functions such a relationship has for the individual. 
 
The Relationship Assessment Scale (RAS) (Hendrick, 1988) estimates how satisfied 
one is with one’s current romantic relationship and consists of 7-items using a 7-point 
rating scale. Sample items are: “How well does your partner meet your needs?”; “In 
general, how satisfied are you with your relationship?”. In a meta-analysis Graham, 
Diebels and Barnow (2011) reported that the RAS had adequate psychometric 
properties although it was noted that the reliability should be established for each 
sample used. Based on the current sample Cronbach’s alpha for was .70. Length of 
relationship was assessed in months. A set of demographic questions was also 
included.  
 

Self-reported discomfort 
Subjective level of discomfort was verbally reported using a scale where 1 = relaxed 
and 10 = extremely uncomfortable. For each condition participants were verbally 
instructed to assess their level of discomfort at precisely that moment. This was done 
for a total of 6 six times per condition; 1. at the end of a 30 second relaxation period, 
2. one minute into the intermittent shock period, 3. at the end of the shock period/start 
of baseline recovery period, 4. after one minute of recovery, 5. after two minutes of 
recovery, 6. after three minutes and consequently end of recovery period. Reliability 
analysis of the discomfort rating, through computation of Cronbach’s alpha, indicated 
very high scale reliability with .94 for neutral odor, .93 for own odor, .94 for partner 
odor and .93 for non-social odor. The mean level of subjective discomfort, for each 
condition, was calculated using all six ratings. As an alternative estimation of 
experienced discomfort the mean discomfort level was calculated using ratings only 
from one minute into the intermittent shock period and the end of the shock 
period/start of baseline recovery. This estimation of discomfort is based on those 
points during the trials were discomfort should be the highest i.e. during the shock 
period. Cronbach’s alpha for the alternative, shock period only, discomfort rating 
indicated very high scale reliability with .93 for neutral odor, .94 for own odor, .90 for 
partner odor and .93 for non-social odor. Using this alternative calculation of mean 
discomfort provides a complementary approach to that of using mean discomfort 
based on ratings throughout the entire duration of the trials. Both these estimations 
were used in data analysis below. 
 
Procedure 
Participants were recruited among the undergraduate psychology students at 
Stockholm University. Compensation for study participation was course credit. 
Recruitment was done through posters around the psychology department or in 
person, through brief presentations during lectures. The first part of the study was 
performed through an online survey, using Artologik, an online survey software 
provided by Stockholm University. Participants completed the ECR, ECR-R, 
WHOTO, Relationship Assessment Scale and a set of demographic questions online a 
few days before coming in to the lab (further described below) to prevent carry-over 
effects from the attachment related material. Participants and their partners were 
instructed to wear t-shirts at home and during sleep for 3 consecutive nights. Detailed 
written instructions on how to treat the t-shirts before, during and after wear was 
provided to participants. Participants and their partners were instructed to not use any 
scented products that they don’t normally use and to avoid spicy food and certain 
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spices that are known to change body odor. During the 3 nights when participants and 
their partners wore t-shirts while sleeping they were instructed to avoid physical 
contact in order to avoid cross-contamination of their odors. Furthermore participants 
were instructed to contact the research assistant if they had any problems or questions 
regarding how to treat the t-shirts. Before the experiment, participants were instructed 
not to eat, smoke cigarettes, or consume caffeinated drinks within 2 hours of their 
participation. Before the experiment all participants were tested for olfactory 
impairments using the olfactory identification protocol for Sniffin’ Sticks (Hummel, 
Sekinger, Wolf, Pauli & Kobal, 1997). Participants were required to identify correctly 
60% of the Sniffin’ Sticks to be able to participate in the experiment. All participants 
passed the test. The Sniffin’ Sticks odor stimuli and testing was performed in a 
separate room. The intensity of electric stimulation was individually adjusted for each 
participant before the experimental trials began. Each t-shirt stimulus was presented 
scrunched up (to make them harder to recognize) inside an oval, approximately 15cm 
x 30cm, cling film covered white plastic box with a lid. Furthermore the boxes were 
kept with the lids attached except during stimulus exposure and when preparing and 
handling t-shirts and boxes the research assistant wore disposable plastic gloves that 
were changed before contact with a new box. This strict protocol was used to prevent 
the contamination of the odor stimuli. The order in which participants performed the 
conditions was randomized. Before each condition a 30 second relaxation period 
occurred during which participants were instructed to settle down, find a comfortable 
position where they could remain still for a while. Each condition started with a two 
minute period of five intermittent occasional shocks. Odors were introduced from the 
start of the two minute period and were presented for a total of five minutes. 
Participants were instructed to “breathe normally” during trials. Self-reported 
discomfort was estimated at the end of the 30 second relaxation period, after one 
minute into the intermittent shock period, end of shock period/start of baseline 
recovery period, after one minute of recovery, two minutes of recovery, three 
minutes/end of recovery. To counteract the possibility that participants would use 
conscious strategies to actively influence their level of discomfort during the odor 
conditions a mild deception, in the form of a distractor task, was used. The task was 
simple and consisted of having participants count the number of times an X appeared 
on a computer screen before them and thereby keep them busy and occupy their 
attention. This was done during each stimulus exposure in all four conditions. The X 
appeared on a computer screen positioned straight in front of the participant, one 
metre away from their faces. At the end of each condition participants were asked 
how many X they had seen. Between conditions the room was aired out thoroughly. 
Towards the end of each condition the odor was present without the shocks so that 
potential (however unlikely) conditioning effects between shock and odors were 
extinguished. Within data collection psychophysiological data were also collected. 
More specifically participants wore electrodes attached to the middle part of the index 
finger and the upper part of the middle finger on the non-dominant hand throughout 
the experimental session. These data were analysed elsewhere. This study used a 
mixed within-subject experimental design. 
 
Ethical considerations 
The study was performed as a part of the masters program in psychology at 
Stockholm University. Research performed for the purpose of writing a master’s 
thesis does not require ethical approval. However a number of steps were taken to 
ensure that ethical requirements were met. All participants signed informed consent 
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before the experimental element of the study. On three different occasions (during 
recruitment, during screening and before the experimental part of the study) 
participants were informed about the electrical stimulation to ensure that they were 
fully aware of what study participation entailed. Furthermore participants were 
informed on these same three occasions that they were free to terminate their 
participation, at any moment, without any form of consequence for themselves. 
Before participating in any part of the study potential participants were screened for 
any medical condition that would make participation inappropriate, for example 
pregnancy, heart condition, anxiety disorder. The level of electrical stimulation used 
for the experiment was adjusted by each participant based on their subjective 
experience of when they felt the shock was uncomfortable but not in any way painful. 
After completion of the study participants received a written debrief and were invited 
to contact the research assistant if any questions would arise later on. 
 

Results 
 

Research questions were analysed statistically using SPSS software. Means and 
standard deviations for all variables are presented in Table 1.  

Table 1.  Mean values and SD’s for all variables. 
 

 Mean SD 
ECR avoidance 2.00 0.89 

ECR anxiety 3.33 1.08 

ECR-R avoidance 1.73 0.72 

ECR-R anxiety 3.04 1.11 

WHOTO 3.08 1.09 

RAS 6.11 0.62 

Length of relationship 37.38 29.07 

Discomfort partner odor 1.81 1.44 

Discomfort neutral odor 2.22 1.52 

Discomfort own odor 2.21 1.70 

Discomfort positive non-social odor 2.95 1.86 

Shock period discomfort partner odor 2.09 1.79 

Shock period discomfort neutral odor 2.72 1.82 

Shock period discomfort own odor 2.49 1.92 

Shock period discomfort positive non-social odor 3.29 2.12 

ECR = Experience in close relationships questionnaire, ECR-R = Experience in close 
relationships questionnaire for a specific relationship, WHOTO = identifies principal 
attachment figure(s) and estimates degree of principal attachment figure function fulfillment, 
RAS = relationship assessment scale. Discomfort rating = mean self-reported discomfort at 
six points throughout each of the four odor conditions. Shock period discomfort = mean self-
reported discomfort using only two ratings; from intermittent shock period. 
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Due to the unbalanced sample (35 participants were female and only 4 male) the 
outcome variable (discomfort rating) was analysed for gender differences. T-tests 
comparing means for males and females were performed for each of the four 
discomfort ratings. No significant gender differences were found for discomfort rating 
in any of the conditions. For the partner odor condition t(37) = 0.89, p > .05, for the 
neutral odor condition t(37) = 1.49, p > .05, for the own odor condition t(37) = 1.14, p 
> .05 and finally for non-social positive odor condition t(37) = .05, p > .05. Gender 
differences were also tested using the alternative mean discomfort rating (using only 
discomfort ratings from the intermittent shock period). No significant gender 
differences were found; for partner odor condition t(37) = 1.05, p > .05, for the neutral 
odor condition t(37) = 1.02, p > .05, for the own odor condition t(37) = 1.50, p > .05 
and finally for non-social positive odor condition t(37) = .21, p > .05.  
 
To test the first research question regarding a difference in self-reported discomfort 
between the different odor conditions a one-way analysis of variance for repeated 
measures was computed using mean discomfort rating as dependent variables. The 
ANOVA showed a significant difference between conditions F(3,36) = 8.53, p < .01, 
η2 = .24. Pairwise comparisons between odor conditions indicated that there was a 
significant difference in discomfort rating between the partner odor condition 
compared to all other three conditions. Discomfort ratings were lower in partner 
condition compared to all three other conditions with small (d < .50) to medium (d > 
.50) effect sizes. Table 2 shows mean difference and flags significance and effect size 
(Cohen’s d) for comparisons between all four conditions. 
 
The alternative computation of mean self-reported discomfort, using only ratings from 
one minute into the intermittent shock period and the end of the shock period/start of 
baseline recovery, was also used as the dependent variable for analysing differences 
in discomfort rating between odor conditions. The ANOVA showed a significant 
difference between conditions F(3,36) = 7.10, p < .001, η2 = .21. Table 3 displays 
mean differences, flags significance and effect size (Cohen’s d) using this alternative 
discomfort rating. Discomfort was lower in partner condition compared to all three 
other conditions with small (d < .50) to medium (d > .50) effect sizes using the 
alternative mean discomfort rating. 

 
 
 
 
 

 
Table 2. Mean difference and effect size of pairwise comparison between odor 
conditions using mean self-reported discomfort from six rating occasions. 
 
  Mean 

difference 
Effect size 
Cohen’s d 

Partner odor 
Neutral odor -.41* .28 

Own odor -.41** .26 

Positive non-social odor -1.14*** .68 

Neutral odor Own odor -.002 - 

Positive non-social odor -.73*** .43 

Own odor Positive non-social odor -.73** .41 
*p < .05. **p < .01. ***p < .001. two-tailed. Adjustment for multiple comparisons: 
least significant difference. 
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As a first step towards testing the second research question on a possible relationship 
between attachment style (operationalized using a two dimensional approach) and the 
degree to which the odor specifically of one’s romantic partner has an effect on 
discomfort bivariate correlations were computed. These are presented in Table 4. No 
significant correlations were found between any of the variables of interest (i.e. the 
attachment dimensions and mean discomfort ratings) in any of the odor conditions.  
 
The alternative mean discomfort ratings from the shock period alone, was also used 
for testing the possibility of relationship between level of interpersonal attachment 
and the degree to which the odor specifically of one’s romantic partner has an effect 
on self-reported discomfort. Bivariate correlations using the alternative mean 
discomfort rating are presented in Table 4. However this did not result in any 
significant correlations. Thus there were no significant relationships indicated 
between mean discomfort rating (using either of the mean discomfort computations) 
in the partner odor condition and interpersonal attachment neither for the ECR nor the 
ECR-R and therefore no further analyses were attempted.  
 
Similarly, Pearson’s correlations were computed to test the third research question, 
the possibility of a relationship between principal attachment figure function of 
partner (WHOTO), romantic relationship satisfaction (RAS) and/or length of 
relationship with discomfort rating specifically in partner odor condition. These 
correlations are presented in Table 4. Bivariate correlations were also computed using 
mean discomfort ratings from the shock period only. These are also presented in 
Table 4. No significant correlations were indicated for the variables of interest using 
discomfort rating throughout the entire conditions or the shock period only discomfort 
rating. Therefore no further analyses were performed.  
 

Table 3. Mean difference and effect size of pairwise comparison between odor 
conditions using mean discomfort rating from shock period only. 
      
  Mean 

differenc
e 

Effect size 
Cohen’s d 

Partner odor 
Neutral odor -.64** .35 

Own odor -.40* .21 

Positive non-social odor -1.20*** .61 

Neutral odor Own odor .24 .13 

Positive non-social odor -.56** .29 

Own odor Positive non-social odor -.80** .40 
*p < .05. **p < .01. ***p < .001. two-tailed. Adjustment for multiple comparisons: 
least significant difference. 
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Table 4. Pearson’s bivariate correlations. 

Two-tailed. ECR = Experience in close relationships questionnaire, ECR-R = Experience in close relationships questionnaire for a specific relationship, 
WHOTO = identifies principal attachment figure(s) and estimates degree of principal attachment figure function fulfillment, RAS = relationship assessment 
scale. Discomfort rating = mean self-reported discomfort at six points throughout each of the four odor conditions. Shock period discomfort = mean self-
reported discomfort using only two ratings; from intermittent shock period.

 
Discomfort 

partner 
odor 

Discomfort 
neutral 
odor 

Discomfort 
own 
odor 

Discomfort 
positive non-

social 
odor 

Shock 
period 

discomfort 
partner odor 

Shock 
period 

discomfort 
neutral odor 

Shock 
period 

discomfort 
own odor 

Shock period 
discomfort 

positive non-
social odor 

ECR 
avoidance -.06 -.03 -.03 .06 -.08 -.06 -.08 .02 

ECR 
anxiety -.06 .07 .03 .01 .01 .01 -.03 -.03 

ECR-R 
avoidance -.05 -.14 -.04 .01 -.01 -.18 -.13 -.05 

ECR-R 
anxiety .16 .06 .06 .03 .18 .01 .03 .02 

WHOTO -.09 -.08 -.05 -.08 -.04 -.09 .02 -.06 

RAS -.02 .00 .03 .11 .03 .00 .06 .13 

Length of 
relationship .15 .10 .07 .13 .13 .10 .10 .11 
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Discussion 
 
The main finding from the present study was the significant main effect of romantic 
partner odor on self-reported discomfort such that participants reported experiencing 
less discomfort in this condition compared to the other three conditions following 
exposure to a mild stressor. This effect is found using two different methods of 
computing mean discomfort rating (rating throughout entire trial and rating from 
shock period alone). This finding accords with results from previous research 
indicating that exposure to one’s attachment figure is related to variations in 
experience and regulation of emotion. However no support was found for a 
moderating effect of attachment style. It thus appears that the effect of odor of 
romantic partner (attachment figure) on level of discomfort after exposure to a 
stressor is stable across different attachment styles. Furthermore there was no 
indication that the degree to which one’s romantic partner functions as a principal 
attachment figure, the satisfaction one feels within the relationship or the length of the 
relationship was associated with the effect of attachment figure odor. 
 
Main effect of attachment figure 
The results from the present study can be seen as supporting the idea that odor is in 
fact a sensory modality implicated in attachment-related processing in adulthood. This 
is an exciting finding for several reasons. Many previous studies have indicated the 
significance of odor for different types of interpersonal bonding behaviour (Polan & 
Hofer, 2008; Cernoch & Porter, 1985; McBurney et al., 2006). What is particularly 
interesting to take away from the present study is that this effect is found in an 
experimental type of study on adults, can be contrasted with other (control) odors and 
is found after exposure to a general type of stressor (mild electric stimulation).  
 
In previous research for example in a study by McBurney et al., (2006) participants 
were found to use attachment figure odor to achieve a sense of closeness and comfort 
to this individual. However this finding was based solely on participants’ own 
descriptions of their behaviour. Therefore a demonstration of an effect of attachment 
figure (romantic partner) odor on experience of discomfort extends previous research 
in an exciting new way through the use of an experimental design. Further as 
indicated by the results this effect of romantic partner odor can be contrasted with 
other odors including a neutral odor, one’s own odor and an odor of positive valence 
but without social value (rose odor). What this illustrates is that not just any old odor 
will do for attenuating experience of discomfort following a mild stressor. It is the 
odor of one’s attachment figure (romantic partner) specifically that has this ability and 
therefore there must be something about this odor that distinguishes it from other odor 
stimuli. It should not be simple familiarity as one’s own odor should be at least as 
familiar. However it cannot be ruled out that the odor of other individuals, with whom 
one has a close relationship (e.g. friends) could have the same sort of effect on 
discomfort. Nevertheless it shouldn’t be just that there is any type of pleasant odor 
present as the rose odor (positive non-social odor) that is generally considered as a 
pleasant scent (Schloss et al., 2014) is not associated with lower levels of discomfort. 
Likewise it does not appear to be that smelling something neutral (here a non-scented 
laundry detergent) has an attenuating effect on discomfort following a stressor. Thus 
it appears that there is something about the odor of one’s romantic partner, one’s adult 
attachment figure, in particular that causes a lowering of discomfort following a 
stressor. Furthermore the indication of this effect of partner odor on rating of 
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discomfort following a general stressor (i.e. electrical stimulation) as compared to an 
attachment-related stressor (e.g. relationship conflict) is noteworthy.  
 
Previous research has often used some form of social stressor, often with direct 
relevance to the relationship one has with one’s attachment figure, to study potential 
emotion regulating effects of the attachment figure. The present study sets itself apart 
by using a general non-social stressor and still indicates an effect of partner (adult 
attachment figure) on discomfort experience after stimulus exposure. Not only does 
this suggest that it is not necessary to use socially relevant stimuli to induce stress that 
can be moderated by some type of presence of one’s adult attachment figure, in this 
case odor. It also indicates that Bowlby (1982) was right when he theorised that many 
different types of stimuli should be able to activate the attachment behavioural 
system. Using a general type of stimulus rather than one with direct relevance for the 
relationship one has with one’s attachment figure could be argued as a better choice 
for research as it ought to be much more limited in terms of the attachment related 
cognitions it should activate. Using a neutral yet attachment activating stimulus to 
elicit stress and observing the effect of the presence of one’s attachment figure on 
some outcome measure is a more rigorous and scientifically sound approach than 
using inherently attachment-relevant stimuli and then quantifying the effect of odor of 
one’s attachment figure on some outcome measure. In the latter case it is difficult to 
weed out whether the attachment-related meaning of the stimulus (for the individual) 
activates and interacts with the already established attachment-related cognitions. In 
the former case a distressing stimulus (without relevance for the quality or nature of 
the attachment relationship), we can have more confidence that the stress-attenuating 
effect of smelling the partner is not restricted merely to inherently attachment-related 
stressors. In other words, this strengthens the generalizability of these findings of a 
moderating effect from exposure to one’s adult attachment figure on the experience of 
discomfort. 
 
Individual differences  
In the present study no support was found for a moderating effect of attachment style 
on discomfort experienced following mild stress induction. There are different ways 
one can understand these null findings. It could be the case that there simply is no 
effect of attachment style to be found. Perhaps the normative effect of the odor of 
one’s attachment figure takes precedence over any other associations. However there 
are some features of the present study that might have bearing on the lack of a 
relationship between attachment style and effect of attachment figure odor on 
experience of discomfort. The particular attachment style measurement used in this 
study could be one reason for the results. The ECR as well as the ECR-R consists of 
self-assessment on 36 different statements using a standard type Likert scale. This 
way of estimating attachment style is the simplest and most time effective. However 
the use of self-report data is potentially sensitive to inaccuracies following the 
reliance of participants to self-assess their own standing on delicate constructs 
(Paulhus, 1991). Can we assume that people understand and are able to accurately 
self-assess their experiences and standings on different complicated concepts such as 
relationships? For potentially sensitive matters such as experiences within close 
relationships the tendency to, consciously or unconsciously, report what one feels is 
the right answer or the ideal answer is a well known problem within any form of 
research using human participants (Paulhus, 1991). There are alternative assessments 
(for example independently coded interviews) that are not based on self-report data 
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that could be used for estimating adult attachment style (Roisman et al., 2007). It 
would be interesting to pursue this in future research to contrast the findings with 
those using self-report data.  
 
Another feature of the present study that may be relevant for the lack of effect of 
attachment style is the type of stress stimulus used. Although the use of a neutral 
stimulus is an important, and carefully chosen, feature of this study it might be related 
to the lack of association between attachment style and the experience of discomfort. 
In future research one may want to contrast a neutral stimulus to other types of stimuli 
for the purpose of inducing stress and observing when a possible moderating effect of 
attachment style is present and when such an effect is absent. Furthermore the choice 
of outcome variable in the study; the self-assessed and self-reported level of 
discomfort may be relevant for the absence of an association between attachment 
style and effect of attachment figure odor. A potential problem is the accuracy of 
study participants in assessing their own level of discomfort. Further, when using self-
reporting, there is always a risk that participants might feel obligated to self-report 
according to some social desirability i.e. what they believe they should report. It could 
also be that the concept of “experienced level of discomfort” is too vague or too 
complex for it to be sensitive enough to validly express enough nuances or degrees of 
discomfort. For example it could be that the conscious aspect of the experience of 
discomfort is only one part of a larger and much more complicated and integrated 
concept of discomfort. Perhaps this is a concept that is not ideally assessed by self-
report. Therefore it would be interesting, in future research, to explore if there is a 
relationship between attachment style and the effect of attachment figure odor using 
other outcome measures that could potentially tap into more unconscious aspects of 
cognition. This could be other behavioural assessments such as approach and 
avoidance tendencies (the tendency to move towards i.e. take part in something or 
move away i.e. avoid something) or psychophysiological ratings such as heart rate or 
skin conductance. Thus to counteract problems associated with self-assessment there 
are many alternatives to pursue in future research.  
 
In the present study no relationship was found between the degree of principal 
attachment figure function of one’s partner and the effect of odor of attachment figure 
on discomfort. This finding can be taken as suggesting that the relative level to which 
one uses one’s partner for attachment figure functions isn’t related to the ability of the 
odor of this person to influence one’s experience of discomfort. One way to interpret 
this finding is that it suggests that even individuals that don’t use their partners for 
attachment figure functions are influenced in their experience of discomfort by 
exposure to the odor of their romantic partner. Thus even if someone has a 
relationship where their partner to a large extent isn’t used as the principal attachment 
figure the effect of the partner’s odor on experience of discomfort is still evident. As 
argued previously this further attests to the importance of the main effect of partner 
odor on experience of discomfort. It should be noted as well that a partner might 
function as an attachment figure even if it isn’t the principal attachment figure. 
 
Similarly no relationship was found for the level of satisfaction one experiences 
within one’s relationship and the effect of attachment figure odor on experience of 
discomfort. This is an interesting finding because it can be taken to suggest that the 
satisfaction, how happy one is with one’s relationship, is not related to the ability of 
one’s partner’s odor to effect experience of discomfort. Thus even if one is relatively 



 

  

18 

less happy within one’s relationship one’s partner’s odor is still soothing to some 
extent. This means that relationship satisfaction and the discomfort regulating effect 
of one’s partner’s odors appear to be independent. Perhaps this finding could be 
relevant to the difficulty many people describe for ending even highly unsatisfying 
relationships. If there is in fact something to this then one is not simply leaving a bad 
relationship but simultaneously leaving a person who’s presence (physical or mental) 
has the ability to attenuate one’s experience of discomfort.  
 
The length of a relationship is a feature that seems like it should be relevant for the 
effect of odor of one’s partner (attachment figure) on experience of discomfort. 
However no such association was indicated in this study. Thus a longer relationship is 
not necessarily better in the sense of time extending the ability of the odor of one’s 
romantic partner to attenuate the experience of discomfort. So having been together 
for longer and consequently exposed to each others’ odors for a longer time doesn’t 
mean that one’s partner’s odor is more effective in attenuating discomfort. Again this 
testifies to the comparative importance of the main effect of attachment figure odor on 
experience of discomfort compared to various other features of individuals’ and their 
romantic relationships’. Note, however, that participants were only included if they 
had a relatively stable (> 4 months long) monogamous relationship. Thus, most 
relationships included in the study may have lasted long enough to pass a threshold 
for a moderating effect of one’s romantic partner on the experience of discomfort to 
be established.  
 
In this study the odor of attachment figure (romantic partner) was actually a 
composite odor consisting of all those components that make up the odor of an 
individual. This includes natural body odor, laundry detergent, perfume, lotions etc. 
(participants were instructed that partners were to use only the scented products that 
they normally use except antiperspirants’). This means that the effect of attachment 
figure odor on discomfort found is actually the effect of all odor elements that are 
associated to one’s attachment figure (romantic partner) through conditioning. Future 
research should pursue finding out exactly which odor elements that mediate this 
effect. Yet another noteworthy feature of this study is the very likely possibility that 
participants consciously recognize the scent of their attachment figures. It would be 
interesting in future research to attempt to isolate different components of odor to 
explore when one recognizes an odor as belonging to one’s attachment figure as well 
as examining if the main effect of attachment figure odor on experience of discomfort 
is still found when for example only natural body odor (for example sweat) is used. 
 
Methodological considerations 
Some limitations of the present study include the sample consisting of nearly only 
females as well as undergraduate psychology students. Although no gender 
differences were found for the discomfort rating in any of the odor conditions an 
equal sample is always preferable. Likewise this study should be replicated using a 
non-student sample. Both these features have consequences for the generalizability of 
the results. The use of a compound attachment figure odor, as discussed previously, 
could also be viewed as a limitation. However the odors that we encounter every day 
from people around us are always compound odors. Therefore, rather than being 
viewed as a limitation, the use of a compound odor associated with one’s romantic 
partner (attachment figure) provides high ecological validity and makes 
methodological sense. 



 

  

19 

A recurring feature of studies within experimental attachment research is the use of 
very varied methodology, (e.g. different types of attachment-related stimuli, different 
outcome variables, different assessments of attachment style). This lack of 
consistency makes results difficult to contrast and evaluate. Although using many 
different approaches to explore attachment-related behaviour expands the field 
quickly and takes it in many different and exciting directions in the long run it doesn’t 
really contribute to a clear and neatly defined picture of the attachment behavioural 
system. Thus it can be argued that the use of heterogeneous methodology does not 
facilitate progress in the area of attachment research as much as it could.  
 
In this study the regulating effect of the odor of one’s adult attachment figure 
(romantic partner) on the experience of discomfort following exposure to a general 
stressor was demonstrated and contrasted to the effect of three other odors. No 
moderating effect of attachment style on the level of discomfort experienced was 
indicated. Likewise no moderating effect of principal attachment figure function of 
partner, relationship satisfaction or length of relationship was found. Thus while no 
support was found for a moderating effect of individual differences in attachment 
style or other aspects of the romantic relationships, support was found for a normative 
effect of attachment figure odor on the experience of discomfort following a general 
stressor such that less discomfort was reported during exposure specifically to the 
odor of one’s attachment figure. This indicates that a general moderating effect of 
attachment figure odor on discomfort takes precedence over any effects due to other 
features of the romantic relationship. A general moderating effect of attachment 
figure odor is interesting because it indicates that, as argued by Bowlby (1982) 
regarding children, that attachment between an adult individual and his/her romantic 
partner develops regardless of the quality of the actual attachment relationship. Thus 
an emotion regulating effect of one’s romantic partner (and attachment figure) may 
exist regardless of other qualities of the relationship and of the attachment style one 
has. Furthermore results indicate that olfaction is in fact a sensory modality through 
which the attachment behavioural system functions within romantic relationships. 
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