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An Investigation of Consumer Product Co-use Patterns
- Focusing on air-fresheners and deodorizer -
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ABSTRACT

Objective: Since certain chemicals are widely applied in a variety of consumer products, exposure via
simultaneous use of multiple consumer products can put human health at risk. For this reason, use patterns of
consumer products are an important factor inhuman health risk assessment. The aim of this study is to investigate
co-use patterns of air-fresheners and deodorizers in Korea in order to estimate potential cumulative exposure.

Methods: To collect the information on use patterns of air-fresheners and deodorizers, ten air-fresheners and 14
deodorizers were selected. A total of 3,000 participants were recruited and asked through on line questionnaires
whether they had simultaneously used the selected air-fresheners and deodorant products in their daily lives.

Results: Among the 3,000 participants, 45.6% had used more than two air fresheners and 46.3% used more than
two deodorizers. The most common types of air fresheners used concurrently include liquid and candle types for
indoor environments, while those of deodorizers were fabric trigger sprays and refrigerator gels. In addition,
73.7% used more than two products without product categories. Fabric trigger sprays were contained in all of
the high-ranking product combinations.

Conclusions: This study showed that many consumers concurrently used air-fresheners and deodorizers in their
daily routines. For accurate exposure assessment, co-use patterns of consumer products should be further
investigated.

Keywords: Air-freshener, Deodorizer, Consumer product, Exposure assessment, Co-use patterns
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Table 1. Demographic characteristics of the study population

Variable Level N %
Sex Men 1,400 46.7
‘Women 1,600 53.3

Age Young (19-29 years) 796 26.5
Middle-aged (30-49 years) 1,838 61.3
Older (>50years) 366 12.2
Monthly average Low (<$2,000) 371 12.4
Household income Middle ($2,000-$5,000) 1,507 50.2
High ($>5,000) 1,122 374

Education Low (middle school or less) 28 0.9
Medium (high school) 581 194
High (college or greater) 2,391 79.7
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Fig. 1. General overview of the selected products and use rate by product (N=3,000).
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Table 2. Number of selected product categories used
regularly by participants (N=3,000)

Number of products

Product category co-used % users
Air-freshener 0 28.9
(n=10) 1 25.5
2 22.0
3 11.7
4 6.6
>5 5.3
Deodorizer 0 16.1
(n=14) 1 37.6
2 21.6
3 11.8
4 6.6
>5 6.3
Air-freshener and 0 5.6
deodorizer 1 17.7
(n=24) 2 19.6
3 17.2
4 12.8
>5 27.0

http://www.kseh.org/
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Table 3. The most frequent selected product combinations by product category

Air freshener (n=10)

Deodorizer (n=14)

Air freshener and deodorizer

(n=24)

Number of Most frequent ~ Number of  Most frequent ~ Number of ~ Most frequent ~ Number of
product co-used combination Users (%) combination Users (%) combination Users (%)

2 IAL, IAC 151(23.3) FDT, RDG 143(22.0) IAL, FDT 78(13.2)

IAL, CAG 87(13.4) FDT, TDG 133(20.5) CAG, FDT 48(8.1)

IAC, CAG 36(5.5) FDT, IDS 68(10.5) FDT, RDG 40(6.8)

3 IAL IAC, CAG 60(17.1)  FDT, TDG, RDG  52(14.7) IAL, IAC, FDT 53(10.3)

IAT, TIAL, IAC 25(7.1) FDT, IDS, RDG 22(6.2) IAL, CAG FDT 22(4.3)

IAL, IAG, TAC 25(7.1) FDT, SDT, RDG 20(5.7) IAL, IAG, FDT 16(3.1)

4 IAL, IAG, IAC, CAG 27(13.7) FDT, IDS, TDG RDG 12(6.1) IAT, IAL, IAC, FDT 13(3.4)

IAS, IAL, IAC, CAG 22(112) FDT, SDT, IDT, TDT 9(4.5)
IAS, IAL, IAG IAC 20(10.2) FDT, SDT, TDG,RDG  9(4.5)

IAL, IAC, FDT, RDG  13(3.4)
IAL, IAC,CAG, FDT 12(3.1)

IAC=Indoor environment air-freshener candle; IAG=Indoor environment air-freshener gel; IAL=Indoor environment air-
freshener liquid; IAS=Indoor environment air-freshener spray; IAT=Indoor environment air-freshener trigger; CAG=Car air-
freshener gel; FDT=Fabric deodorizer trigger; RDG=Refrigerator deodorizer gel; TDG=Toilet deodorizer gel; TDT=Toilet
deodorizer trigger; IDS=Indoor environment deodorizer spray; IDT=Indoor environment deodorizer trigger; SDT=Shoe

deodorizer trigger
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Table 4. Percent of uses by number of products co-used
by gender (N=3,000)

Male (N=1,400)

Female (N=1,600)

Number of Number of

products % users products % users

co-used co-used
0 7.4 0 3.9
1 17.9 1 17.6
2 21.0 2 18.4
3 16.8 3 17.6
4 12.2 4 13.3
>5 24.6 >5 29.1

AS=Aerosol spray, TS=Trigger spray, VC=Vent clip,
OT=Other type (gel and charcoal)

A Ee] T §lo] e e AE
S ZAKEH A= Table 4 YERY
."
(e}

SHAIRE, AlFE 27HA] ol ARg-she o439 Hl&

Q.
[e)
2 78.5% (1,256%)2.2 3 74.6% (1,045%)kE.ch
SAFHCE o &2 Fo2 YERITHp<0.05).
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