
                      Fragrance Expectancies and Perceived Effects:                  1
A study of subjective and objective responses
Koenitzer, J.C.1,  Naqvi, F.1,  Dalton, P.H.1
                                                                                       1 Monell Chemical Senses Center, Philadelphia, PA
	Introduction: 

Many volatiles found in cleaning products, solvents, and fragranced products have the potential to elicit acute symptoms and adverse health effects at excessive airborne concentrations.  However, often discomfort or symptoms are reported at the low concentrations likely to be encountered during normal product use, where such effects cannot be accounted for by any known toxicological mechanism.  In such cases, health symptoms, or the perception thereof, are related indirectly to volatile exposure.  One way in which exposure to odorous volatiles can indirectly elicit illness or discomfort is through activation of memory representations concerning previous chemical exposures an individual may have experienced, or by activating an elaborated set of expectancies or beliefs (“mental models”) a person may have about the nature of chemical exposure and its effects on health1,2,.  

The present study focused on the interactions between expectancies and experience with an odorant and evaluated both subjective and objective responses.  Although we did not test individuals who self-report as ‘sensitive’ (e.g., sufferers from Multiple Chemical Sensitivity), it is believed that the mechanisms identified in this research can shed considerable light on the development of such syndromes in response to fragrant/odorous materials.


	Method:

Subjects:

· Sixty participants were recruited from the metropolitan Philadelphia area. Participants ages ranged from 22- 45 (M=27.9) with an equal number of males and females.
· On the basis of gender, participants were assigned to one of three odor source bias conditions (natural, neutral, synthetic) and one of two home exposure conditions (odor / odorless control).
Materials:  Odorants and Exposure Apparatus

4-acetyl carene (carenko) was used as the exposure odorant (most ambiguous odorant based on pilot work and thus susceptible to bias). 
Benzaldehyde was used as a control odorant for the measurement of olfactory sensitivity (i.e., odor detection threshold)

Exposure sessions at Monell were conducted in an environmental chamber (70 F (+/- 3), 50% RH (+/- 10, 50 CFM (+/-5)). For in-home exposure, a battery-powered fan-driven odor dispenser was used.  The fragrance cartridge was filled with 13g of a 50% solution of carenko in mineral oil.  The control (sham) cartridge was filled with 26g of filtered mineral oil (odorless).


Abstract:
 Cognitive schemas can be as influential on the perceptual response to an odorous volatile as the physical properties of the sensory stimulus itself. However, interactive effects of these two factors are largely unknown. This study examined the relationship between fragrance expectancies and subsequent prolonged exposure to a novel odor. Sixty participants were assigned to one of three bias groups (n = 20/group) in which the odorant 4-acetyl carene (carenko) was characterized as either a (1) natural fragrance or (2) standard test odorant or (3) synthetic chemical. All participants were exposed to carenko on two visits in an environmental chamber. During the one-week interim between visits, half of the participants were exposed to carenko in their homes. Subjective endpoints included ratings of odor quality and health symptoms. Objective endpoints included respiration rate and cortisol levels (a hormone considered a reliable marker of stress). In addition, odor detection thresholds (ODTs) were obtained pre- and post- exposure on both visits for carenko and a control odorant. As anticipated, the results indicate that subjective ratings of odor quality and health symptoms are susceptible to bias. Surprisingly, when coupled with prolonged (in-home) exposure, bias seemed also to affect sensitivity such that ODTs increased for the natural group but decreased for the synthetic group from visit one to visit two. 
	Procedure:   (See Table 1.)
Subjects visited the Center for two exposure sessions separated by one week.   All groups were exposed to the same concentration of carenko; however, just prior to odor onset, subjects were either told that the source of the odor to which they would be exposed was (1) a natural fragrance commonly used in aromatherapy (positive), (2) an odorant commonly used in odor research (neutral), and (3) a synthetic fragrance about which little was known (negative). 

At the conclusion of Visit 1, subjects were given an odor dispenser to take home containing either carenko or a control (odorless mineral oil). They were instructed to position the dispenser near their bed and leave it running all week long.  

Subjects were given a paper Labeled Magnitude Scale and contacted via telephone every other day throughout the week to make ratings of odor, irritation, and annoyance intensity.
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Results Continued:
4.  Olfactory Sensitivity:  (See Figure 3.)

The interaction of bias condition and home exposure had a significant effect on olfactory sensitivity such that Ss who received home exposure in the synthetic condition increased sensitivity by an average of 2 log steps in concentration from Visit 1 to Visit 2; whereas, subjects who received home exposure in the natural condition experienced a slight decrease in threshold sensitivity.

OBJECTIVE RESPONSES:
2.  Stress (as indexed by cortisol Levels):  (See Figure 4.)
Mean cortisol level collapsed over visits was significantly higher for the synthetic condition than for the natural condition. Moreover, for the synthetic condition, cortisol levels increased from Visit 1 to Visit 2 for those receiving home exposure, while levels decreased from Visit 1 to Visit 2 for those in the sham home exposure condition.
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Conclusions: 
On expectations:

Subjects given a “synthetic” bias about an otherwise ambiguous odor rated higher levels of (1) irritation and annoyance, (2) stress, and (3) health symptoms during exposure than did subjects who were given a “natural” bias about the odor. 

On the interaction between expectations and experience:

Subjects who were given in-home exposure to carenko in the natural odor condition tended to find the odor more pleasant and relaxing during Visit 2; whereas, those given a synthetic bias tended to find the odor more irritating, annoying and stressful during Visit 2.  Moreover, odor sensitivity decreased following one week of in-home exposure for subjects in the natural condition (suggesting some form of adaptation), but increased for the synthetic condition (suggesting perhaps hyper-vigilance to the potential negative effects of the odor source).

	Results:                                                                            2
Repeated Measures MANOVAs (α =.05 unless noted) were performed on all endpoints and revealed the following effects:

SUBJECTIVE RESPONSES:

1.  Perceived Odor, Irritation, and Annoyance Intensity Ratings:

        During visit 2:

· Subjects who received home exposure to carenko rated the odor as significantly more intense than those in the sham home exposure group.
· Subjects who received home exposure to carenko in the synthetic bias condition rated the odor as more irritating and annoying than did those in the sham home exposure condition (see Figure 1.).
· Conversely, subjects receiving home exposure in the natural bias condition rated the odor as less irritating and annoying than did those in the sham home exposure condition (see Figure 1.).

2.  Self-Rated Health Symptoms:

· Overall, self-rated health symptoms were significantly higher among subjects in the synthetic bias condition as compared with subjects in the natural bias condition, p<.01.
· Self-rated health symptoms post exposure on Visit 2 were higher for subjects in the synthetic bias condition who received home exposure, than for those in the synthetic condition who received the sham home exposure.
3.  Perceived Stress: (See Figure 2.)
· In the natural bias condition, subjects who received home exposure reported less stress on Visit 2 than those who received the sham home exposure.

· In contrast, those in the synthetic bias condition who received home exposure reported higher levels of stress during Visit 2 than those who received the sham home exposure.
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These results suggest that both cognitive and emotional processes (e.g., expectations), as opposed to purely stimulus-based processes, can interact with experience in different ways to shape responses to fragrance. They contribute to an increased understanding of interpretations of and reactions to fragrances used in household and/or occupational settings.

This research was sponsored by the Air Care Division of the Consumer Products Specialty Association and NIH RO1 DC 03704 
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