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USDA and FDA advise consumers to use a refrigerator thermometer and keep 
refrigerator temperatures at 40°F or below to halt bacterial growth and to ensure the 
quality and safety of food products. Ninety-one percent of respondents reported that 
it is important to keep their refrigerators at a proper temperature (American Dietetic 
Association [ADA] and ConAgra Foods, 2001). However, Redmond and Griffith (2003) 
concluded in an extensive literature review that 45% to 60% of consumers lack 
knowledge about proper refrigerator temperatures. 

In our study, we found only 11% of respondents own a refrigerator thermometer. 
Using refrigerator thermometers provided as part of the study, almost one-third of 
respondents did not keep their refrigerators at 40°F or below. Thus, there exists a need 
to educate consumers on the recommended refrigerator temperature of 40°F or below 
and the importance of using a thermometer to monitor refrigerator temperature. 

Dietetics professionals and other health educators can use these survey findings to 
develop educational materials targeted to specific subpopulations regarding 
refrigerator thermometers and recommended refrigerator temperature. For example, 
we found older adults who were not married were significantly less likely than married 
older adults to have refrigerators at a recommended temperature (p = 0.0006), and 
older adults living alone were significantly less likely than older adults with more than 
one individual living in their household to have refrigerators at a recommended 
temperature (p = 0.0207). Educational programs, therefore, may want to concentrate 
their efforts on educating older adults who live alone and/or who are not married. 

USDA and FDA recommend consumers clean the inside of their refrigerators regularly 
(FDA, USDA, and CDC, 2003). About half of all respondents (47.4%) cleaned their 
refrigerators at least 1 month prior to our survey. Our results are consistent with a 
recent survey that found that 50% of 609 respondents cleaned their refrigerators at 
least once per month and that respondents with a high school education or less and 
respondents with lower incomes were more likely to clean their refrigerators at least 
once per month (Li-Cohen and Bruhn, 2002). Additionally, the survey found that while 
consumers clean the inside of their refrigerators, few consumers sanitize, suggesting 
consumers need information on safe and effective disinfecting solutions. 

4. Discussion
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C. Refrigerator Cleaning Practices

About half of all respondents 
cleaned the inside of their 
refrigerators at least 1 month 
prior to the survey. There were 
no significant differences among 
pregnant women, older adults, 
and the remaining population.

The findings from the analysis of 
demographic characteristics of 
respondents who cleaned versus 
did not clean their home 
refrigerators 1 month prior to the 
survey are summarized below.

The following respondents were significantly more likely to have cleaned their 
refrigerators at least 1 month prior to the survey:

respondents with a high school education or less (p = 0.0), 

respondents living in a household of two or more (p = 0.0001), 

respondents of other races and ethnicities (p = 0.0001), and

respondents with annual household incomes less than $32,500 
(p = 0.0256). 

Older women were significantly more likely than older men to have cleaned 
their refrigerators at least 1 month prior to the survey (p = 0.0126). 

Pregnant women who have at least one individual at risk of foodborne illness in 
the household were significantly more likely than other pregnant women to 
have cleaned their refrigerators at least 1 month prior to the survey (p = 0.0198).

For the remaining population, the following respondents were significantly 
more likely to have cleaned their refrigerators at least 1 month prior to the 
survey:

respondents with a high school education or less (p = 0.0),

respondents living in a household of two or more (p = 0.0002), and

respondents of other races and ethnicities (p = 0.0001). 

Figure 3. Percentage of Respondents Who Cleaned Their Refrigerators at Least 1 
Month Prior to Surveya

aWe collected information on the last time respondents cleaned the inside of their home refrigerators from approximately 
half the respondents in the older adult subpopulation and the remaining population.

This work was partially funded through a grant from the National Integrated Food Safety 
Initiative of the Cooperative State Research, Education, and Extension Service (CSREES), U.S. 
Department of Agriculture (Grant No. 2004-51110-02177). All views expressed here are 
those of the authors and not necessarily of CSREES, USDA.

B. Recommended Refrigerator Temperature

Almost two-thirds of all respondents had their refrigerators at a recommended 
temperature between 32°F and 40°F. Comparing the three subpopulations, older 
adults were more likely than pregnant women (p = 0.0416) and the remaining 
population (p = 0.0039) to have their refrigerators at a recommended temperature.

The findings from the analysis of demographic characteristics of respondents 
whose home refrigerators were versus were not at a recommended temperature 
are summarized below.

Men were significantly more likely than women to have refrigerators at a 
recommended temperature (p = 0.0149). 

White, non-Hispanic respondents were significantly more likely than 
respondents of other races and ethnicities to have refrigerators at a 
recommended temperature (p = 0.0001).

Respondents living in nonmetropolitan areas were significantly more likely than 
their urban counterparts to have refrigerators at a recommended temperature 
(p = 0.0321). 

Older men were significantly more likely than older women to have 
refrigerators at a recommended temperature (p = 0.0008). 

Married older adults were significantly more likely than unmarried older adults 
to have refrigerators at a recommended temperature (p = 0.0006).

Older adults with more than one individual living in their household were 
significantly more likely than older adults living alone to have refrigerators at a 
recommended temperature (p = 0.0207). 

For the remaining population, white, non-Hispanic respondents were 
significantly more likely than respondents of other races and ethnicities to have 
refrigerators at a recommended temperature (p = 0.0005).

For the remaining population, respondents living in nonmetropolitan areas 
were significantly more likely than their urban counterparts to have 
refrigerators at a recommended temperature (p = 0.0347). 

Respondents who owned a refrigerator thermometer prior to the survey were 
significantly more likely to have refrigerators at a recommended temperature than 
respondents who did not previously own a thermometer (p = 0.0). This same finding 
was observed among the subpopulation of older adults (p = 0.006) and the 
remaining population (p = 0.0) but not among pregnant women. 

Figure 2. Respondents’ Refrigerator Temperatures
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A. Refrigerator Thermometer Ownership

Eleven percent of all respondents had a 
thermometer in their refrigerator prior to 
the survey.

Comparing the three subpopulations, 
older adults were significantly more likely 
than the remaining population to own a 
refrigerator thermometer (p = 0.0018) but 
not significantly more likely than pregnant 
women (p = 0.1131). 

The findings from the analysis of 
demographic characteristics of 
respondents who owned versus did 
not own a refrigerator thermometer 
prior to the survey are summarized 
below.

Respondents with more than one individual living in the household were 
significantly more likely to own a refrigerator thermometer than respondents 
living alone (p = 0.0469). 

White, non-Hispanic respondents were significantly more likely to own a 
refrigerator thermometer than respondents of other races and ethnicities 
(p = 0.0394).

Respondents with annual household incomes less than $32,500 were
significantly more likely to own a refrigerator thermometer than respondents 
with higher incomes (p = 0.0432). 

Pregnant women aged 30 to 44 were significantly more likely than younger 
pregnant women to own a refrigerator thermometer (p = 0.0525). 

Married older adults were significantly more likely than unmarried older adults 
to own a refrigerator thermometer (p = 0.0345). 

For the remaining population, respondents with annual household incomes 
less than $32,500 were significantly more likely to own a refrigerator 
thermometer than households with higher incomes (p = 0.0285). 

Figure 1. Percentage of Respondents Who Owned a Refrigerator Thermometer 
Prior to Survey
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Because they are convenient, quick, and easy, 
consumers are increasingly relying on ready-to-eat 
(RTE) foods, such as bagged salads and deli meats 
(EPM, 2004). If a RTE food is contaminated with the 
foodborne pathogen Listeria monocytogenes at the 
time of purchase, the pathogen may grow rapidly 
when the food is not stored at a safe temperature 
(Rocourt & Cossart, 1997). L. monocytogenes can cause 
listeriosis, a potentially fatal disease in at-risk 
populations, which include pregnant women, their 
unborn fetuses, and neonates (i.e., the perinatal 
population); older adults; and immunocompromised 
individuals (Schlech, 1996; Rocourt, 1996). 
Approximately 2,500 Americans contract listeriosis 
each year and become seriously ill, resulting in 
approximately 500 deaths per year (Mead et al., 1999). 
However, consumers can reduce their risk of illness 
from L. monocytogenes by (1) using a thermometer to 

keep refrigerators at 40˚F or below, (2) consuming 
RTE foods as soon as possible, and (3) cleaning their 
home refrig-erators regularly (U.S. Food and Drug 
Administration [FDA], U.S. Department of Agriculture 
[USDA], and Centers for Disease Control and 
Prevention [CDC], 2003).

A recent review of consumer food handling studies 
demonstrated a lack of information about consumer 
refrigerator practices (Redmond & Griffith, 2003). To 
collect data on refrigerator thermometer ownership, 
home refrigerator temperatures, and the frequency of 
cleaning home refrigerators, we conducted a 
nationally representative Web-enabled survey (n = 
2,060) and stratified the sample to provide results for 
pregnant women, older adults, and the remaining 
population. 

Using a Web survey approach, we surveyed samples 
of the following U.S. subpopulations: pregnant 
women between the ages of 18 and 40, older adults 
aged 60 and older, and the remaining population (i.e., 
men aged 18 to 59, nonpregnant women aged 18 to 
40, and women aged 41 to 59). We selected the 
samples from a Web-enabled panel of 28,090 
individuals, which was developed and is maintained 
by Knowledge Networks (Menlo Park, CA). The Web-
enabled panel is designed to be representative of the 
U.S. population (Couper, 2000) and is based on a list-
assisted, random-digit-dial sample drawn from all 10-
digit telephone numbers in the United States. Panel 
members are provided with free Internet hardware 
and free Internet access.

We sent an e-mail to the 5,074 female panel members 
between the ages of 18 and 40 to collect information 
on whether they were currently pregnant and then 
took a census of the 296 females who reported being 
pregnant. We randomly selected 1,059 older adults 
and 1,073 adults from the remaining population to 
participate in our survey, for a total sample size of 
2,428 adults. 

We developed a questionnaire to collect information 
on refrigerator thermometer ownership, home 
refrigerator temperatures, the frequency of cleaning 
home refrigerators, and other food safety practices 
(not reported for brevity). Because demographic 
information is maintained on panelists, it was not 
necessary to collect this information in the 
questionnaire. To minimize respondent burden on 
the subpopulation of older adults and on the 
remaining population, we split the questionnaire into 
two versions and randomly emailed one version to 
each respondent. 

Prior to the survey, we mailed each selected panel 
member a refrigerator thermometer with instructions 
for placing it in the refrigerator and reading its 

temperature. We e-mailed the survey to selected 
individuals and sent two e-mail reminders to 
nonrespondents to encourage participation. Because 
of the limited number of respondents and the longer 
questionnaire, we offered pregnant women a $10 
honorarium for completing the survey. We received a 
total of 2,060 completed surveys (an 85% 
participation rate).

We developed survey weights to reflect the selection 
probabilities of sampled units and to compensate for 
differential nonresponse and undercoverage. We 
calculated weighted frequencies for each survey 
question and performed a chi-square test for the 
relationships between the variables of interest and 
various sociodemographic variables, which included:

gender, 

age (18–29, 30–44, 45–59, 60+), 

education level (high school or less vs. some 
college or more),

marital status (married vs. not married),

household size (single vs. two or more), 

race/ethnicity (white, non-Hispanic vs. other), 

household income (less than $32,500 vs. $32,500 or 
more), 

level of urbanization (metro vs. nonmetro) based 
on the metropolitan statistical area for the 
household, 

U.S. geographical region of residence (Northeast, 
Midwest, South, West), and

individual in household with diabetes, kidney 
disease, or other condition(s) that weakens the 
immune system (yes vs. no). 

We conducted the analysis with the Stata release 8.2 
software package (StataCorp, 2005). 

2. Study Design
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