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Abstract
Objective—To assess the food storage
knowledge and practice of elderly people
living at home.
Methods—Three phase survey data col-
lection: face to face interviews; dietary
diaries with a food frequency question-
naire; and follow up interviews.
Setting—Urban Nottingham.
Participants—809 elderly people (aged
65+) randomly selected from general
practitioner lists.
Main outcome measures—Respondent’s
refrigerator temperature; knowledge of
freezer star rating; understanding of “use
by” and “sell by” dates; reported ability to
read food product safety labels.
Results—From a weighted total of 645
refrigerators measured, 451 (70%) were
too warm for the safe storage of food
(> 6°Celsius). Only 41% of respondents
(n = 279) knew the star rating of their
freezer. Within a smaller sub-sample
knowledge of the “use by” and “sell by”
dates was good, but 45% of these respond-
ents reported diYculty reading food la-
bels. The storage of foods at inappropriate
temperatures was not independent of
socioeconomic or demographic status,
and tended to be more likely among the
poorer and those not living alone.
Conclusions—Food storage practices
among the majority of elderly people
interviewed in this study do not meet rec-
ommended safety standards to minimise
the risk of food poisoning.
(J Epidemiol Community Health 1998;52:745–748)

While reports of food poisoning in the United
Kingdom tend to be lowest for those aged 65
years and over,1 2 this age group has the poorest
prognosis when food poisoning occurs.3–5

Several studies have identified food prepared in
the family home as a major source of such poi-
soning, with foodborne diseases closely related
to both the temperature and duration of food
storage.6–11 Previous research, however, indi-
cates that consumers generally: lack awareness
of the dangers of storing food at the wrong
temperature2 6; lack knowledge about correct
refrigerator temperatures2 6 12 13; tend not to
associate storage duration with the risk of
foodborne disease2 6; and often pay little atten-
tion to “use by” dates.12 13 As retired and elderly
people eat a high proportion of their meals at
home,6 7 and as most research on consumer
food safety has focused on younger people, the
food storage practices of older people merit

particular attention. Using data from a wide
ranging study of food purchasing and con-
sumption in later life, the following analyses
were designed to explore the food safety prac-
tices and knowledge of elderly people with par-
ticular reference to the storage temperature of
perishable food, and knowledge of factors
influencing storage duration.

Methods
SAMPLE

From a total of 159 general practitioners with
patients residing within the Nottingham City
boundary 127 (78%) agreed to support the
study. With the consent and cooperation of
these general practitioners Nottinghamshire
Family Health Services Authority age-sex lists
were used to identify all non-institutionalised
people aged 65 years and over living within the
Nottingham area. From the resulting sampling
frame of 26 055 people, suYcient people were
randomly selected to provide the target of 800
completed interviews. The resulting sample of
1584 was stratified at age 75 with equal
probability representation in the age groups
65–74 and 75+. Respondents were invited by
letter to participate before being approached by
the survey interviewer.

DATA COLLECTION

The study comprised three phases of data col-
lection as follows.

Phase 1
Face to face interviews were conducted within
the whole target sample using a structured
questionnaire covering aspects of diet, health,
shopping behaviour, household composition,
and socioeconomic status. Respondents were
specifically asked about ownership of a refrig-
erator and freezer, and knowledge of the star
rating of the freezer. Refrigerator temperatures
were measured using a spirit filled fridge/
freezer thermometer supplied by the Environ-
mental Health Department of Gedling Bor-
ough Council (Electronic Temperature
Instruments Limited) which read from −30 to
+40°Celsius. Refrigerator temperatures were
measured in accordance with guidelines pro-
vided by the Food Safety Directorate.15 Thus,
thermometers were placed on the top shelf of
refrigerators with a freezer compartment, but
on the bottom shelf of larder-type refrigerators.
Thermometers were placed in the refrigerator
at the start of the interview, and retrieved after
the interview (mean time 54 minutes, SD 12
minutes). All interviews were conducted from a
lap-top computer in the respondent’s own
home.
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Phase 2
On completion of the Phase 1 interview a 50%
sub-sample of respondents was randomly
selected to complete self administered four day
dietary diaries and food frequency question-
naires.

Phase 3
A further 50% sub-sample of Phase 2 respond-
ents was then selected to participate in a
detailed follow up interview covering aspects of
nutritional and food safety knowledge, and
influences on food choices and preferences. All
Phase 3 respondents were shown the enlarged
text of typical food label information and asked
to define the “use by” and “sell by” dates.
Questions were also asked about the respond-
ent’s ability to read normal sized food labels.
Finally, respondents were asked to identify
their greatest food related health concern from
the following list: getting heart disease or can-
cer from eating the wrong foods; getting food
poisoning; the eVects of chemical residues like
pesticides; obesity; the eVects of artificial
colourings and flavourings; and contracting
animal diseases such as BSE. A “none of these”
category was also provided. Data collection was
conducted over a 16 month period from Janu-
ary 1995 to May 1996.

The present analyses use data from phases 1
and 3 only.

ANALYSIS

To compensate for the intentional over sam-
pling of the age group 75+, weights were calcu-

lated based on the expected ratio of those aged
65–74 to those aged 75+ as indicated by the
1991 census. To provide population estimates
from the stratified sample, the present analyses
use weighted data throughout. Economic
status was estimated from income data pro-
vided at the Phase 1 interview. Taking into
account whether respondents were living alone
or as a couple, those with weekly incomes
below 50% of the average household income
(based on national estimates current at the
time of the survey14) were judged to be
economically vulnerable. Educational qualifi-
cations were divided into three groups: no
qualifications; qualifications on leaving school
only; further qualifications. The “correct”
refrigerator temperature for storing food was
considered to be 0 to 5°C.15 To identify the
independent contribution of social and eco-
nomic factors to food safety issues, selected
demographic variables were entered into two
separate logistic regression models with refrig-
erator temperature (correct/incorrect) and
knowing freezer star rating (yes/no) as depend-
ent. In both models independent variables
were: sex; chronological age; economic vulner-
ability (yes/no); educational qualifications; and
living alone (yes/no). Variables selection was by
the forward stepwise method. Model param-
eters are expressed as odds ratios (OR) with
95% confidence intervals. All analyses were
performed using SPSS for Windows version
6.0.16

Results
From a total of 1281 respondents approached
to take part in the study, 848 (66%) agreed to
participate. Excluding those with significant
cognitive impairment, and incomplete inter-
views, 809 respondents (63%) completed the
Phase 1 interview, 361 (45%) of these
completed the Phase 2 diary, and 177 (49%) of
these completed the Phase 3 follow up
interview (weighted numbers = 688, 313, and
154 respectively). Table 1 shows the patients’
characteristics of the Phase 1 sample.

Phase 1 data
Most of the respondents (weighted prevalence
= 99%) had a refrigerator. From a weighted
total of 645 refrigerators measured, 451 (70%)
were found to be too warm, with temperatures

Table 1 Patients characteristics (weighted) of Phase 1 sample

Number %

Age 65–74 (unweighted) 392 48.5
75+ (unweighted) 417 51.5
65–74 392 57.0
75+ 296 43.0

Sex Female 388 56.5
Male 299 43.5

Social class Professional/managerial (I and II) 100 14.5
Skilled (manual and non-manual) (IIM and IIN) 415 60.4
Semi- and unskilled (IV and V) 173 25.1

Qualifications No qualifications 555 80.8
Qualifications on leaving school 31 4.5
Further qualifications after leaving school 101 14.7

Lives alone Yes 262 38.1
No 426 62.0

Figure 1 Weighted distribution of 645 refrigerator temperatures recorded in the homes of
people aged 65+ (recommended safe temperature = 0–5 °C15).
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KEY POINTS

x Elderly people are the largest group at risk
of mortality from food poisoning.

x Food storage practices among older
people have been under-researched.

x This study found that 70% of older
respondent’s refrigerators were too warm
for the safe storage of food.

x While “use by” and “sell by” dates were
well understood, 45% of respondents had
diYculty reading these food labels.

x Standards of food hygiene among elderly
people could be greatly improved through
attention to storage and labelling
practices.
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ranging from 6 to 13°C (fig 1). Only one
refrigerator was found to be too cold at −2°C.
In the logistic regression analysis not living
alone (OR = 1.55, 95%CI = 1.06, 2.26, p =
0.02) and lower income (OR = 1.73, 95% CI =
1.18, 2.54, p = 0.005) were independently
associated with having a refrigerator that was
too warm.

Most respondents (n = 673, weighted preva-
lence = 98%) had the facility to store frozen
food, with 545 (weighted prevalence = 81%)
owning a large capacity freezer (big enough to
accommodate “a large joint of meat or a
Christmas turkey”), and 125 (weighted preva-
lence = 19%) owning a small capacity freezer/
ice box (room for just a few small packets).
Only 279 respondents (weighted prevalence =
41%) knew the star rating of their freezer.
Logistic regression indicated that female sex
(OR = 2.12, 95% CI = 1.49, 2.99, p =
0.00001) and younger age (OR = 0.95, 95% CI
= 0.92, 1.03, p = 0.0002 per year increase in
age) were independently associated with know-
ing the star rating.

Phase 3 data
The use by date tells the customer when the
product should be eaten by, after this date the
quality of the product will decrease and for
foods such as meat, their microbiological safety
becomes questionable. This term was under-
stood by 138 (weighted prevalence = 90%) of
Phase 3 respondents. The sell by date informs
both suppliers and shoppers of the last date
when the product should be made available for
sale. It is not an indicator of unfit food as such
items may still be safe to eat after the sell by
date. Fewer respondents (weighted prevalence
= 79%) knew the correct definition of the sell
by date. As regards the readability of labels, 69
Phase 3 respondents (weighted prevalence =
45%) reported that they had diYculty reading
food labels either because of poor eyesight (n =
48), or because the print was too small or too
cramped (n = 11). Finally, of the six food safety
issues oVered, getting food poisoning was the
most frequently rated as the greatest concern
(table 2).

Discussion
While the refusal rate was relatively high
(34%), the resulting sample, in terms of age,
sex and the number of people living alone,
closely matched the host population (as
described in the 1991 Census). Many of those
contacted (20% of refusals) felt that they were
too ill to participate in a study of this kind,
while a further 10% felt the three phase study

design too demanding given their present com-
mitments.

The results indicate that a large proportion
of elderly people (70% in this study) keep their
refrigerator at a temperature too warm to
inhibit the growth of micro-organisms, includ-
ing Escherichia coli. The health impact of stor-
ing food at the wrong temperature may be
mitigated by the frequency of food shopping,
and hence the turnover of food products in the
refrigerator. While we have no direct data on
the length of food storage it is relevant to note
that 557 (weighted prevalence = 81%) of
Phase 1 respondents said they kept their
refrigerator stocked with food. The increased
risk of having a refrigerator that was too warm
among the economically vulnerable is a
particular cause for concern, and may indicate
the greater age, and poorer working order, of
refrigerators within this sub-group. A similarly
increased risk among those not living alone
(that is, those living in households of two or
more) is less easily explained. One possibility,
however, is that after adjustment for age, sex
and income, living alone may act as a marker
for higher levels of hygiene, caution, and con-
trol in the household.

Only 41% of respondents knew the star rat-
ing of their freezer suggesting that, for the
majority, frozen foods are purchased without a
clear appreciation of safe storage duration. The
risk of not possessing such information was
significantly increased among the older, and
among men. While the former result possibly
indicates a cohort eVect in the awareness of
technical specifications, the latter is consistent
with sex divisions in domestic roles within this
age group. Respondents knowledge of the “use
by” and, to a lesser extent, the “sell by” date,
was good. It is clear, however, that for the
majority this knowledge may not guide pur-
chasing or storage decisions because 45% of
Phase 3 respondents experienced diYculty
reading food labels. Given the two main
reasons for poor label readability (print that
was too small and cramped, and poor eyesight
uncorrected by glasses) it is reasonable to con-
clude that larger, clearer labels could contrib-
ute to food storage safety in this age group.
Similarly, an improved understanding of ap-
propriate storage temperatures, and the more
widespread use of refrigerator thermometers
among vulnerable elderly groups could also
reduce the risk of foodborne disease in the
home. In the light of recent concern regarding
food safety “from the farm to the fork”,17 these
results provide both insights into the food
safety knowledge and practices of older people,
and a benchmark for future food safety
research.
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and Food open contracting scheme.
Conflicts of interest: none.

The authors thank the participating general practitioners and
the field interviewers, Mrs Jennifer Brookes for coordinating the
interviews, and to Dr Sally Herne for contributions to the
Health and Diet questionnaire.

Table 2 Food concerns selected by 154 elderly respondents (weighted data)

Food safety issue

Rated as
greatest concern:
number
(%)

Getting food poisoning 37 (24.3)
Getting heart disease or cancer from eating the wrong foods 21 (13.8)
The eVects of chemical residues (for example, pesticides) 18 (11.8)
Obesity 15 (9.9)
The eVects of artificial additives such as colourings and flavourings 10 (6.6)
Animal diseases (for example, BSE) spreading to people 6 (4.0)
Not concerned about any of these 45 (29.6)
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