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RESEARCH ARTICLE

Seniors, and their food handlers and caregivers, need food safety 
and nutrition education 
by Mary L. Blackburn, Christine M. Bruhn, Lisa 
Soederberg Miller, Chutima Ganthavorn and 
Beth Ober

Seniors are at greater risk than other adults 
for foodborne illness, poor nutrition and 
high rates of nutrition- and lifestyle-related 
chronic diseases. They also represent a 
major underserved segment of the UC 
Cooperative Extension client population. 
The Make Food Safe for Seniors (MFSFS) 
initiative assessed food safety and nutrition 
education needs of fixed-income seniors 
and food handlers and caregivers serving 
seniors in 10 California counties. Baseline 
survey results found unsafe practices by 
over 50% of the participants in six areas — 
and by over 65% of participants in three of 
those areas. After one food safety training, 
a post-test showed an average knowledge 
gain of 18.1%; seniors had gained the least 
knowledge, food handlers had gained some 
knowledge, and caregivers had gained the 
most. The unsafe food handling practices 
of a majority of the study group, as well as 
poor food behaviors, suggested areas in 
which education could reinforce or improve 
food safety, healthy eating and disease pre-
vention practices of seniors, caregivers and 
food handlers serving seniors.

The coming of age of baby boomers 
accelerated the rate at which Califor-

nia’s population is turning gray. In “The 
Graying of California,” a special issue of 
this journal, UC Division of Agriculture 
and Natural Resources (UC ANR 2010) ac-
knowledged this as an emerging concern. 
Public health professionals for many years 
have been concerned that the workforce 
is not adequately prepared for the needs 
of America’s aging population (Krisberg 
2005). In our research we were concerned 
about the rapidly increasing numbers of 
older Californians at greater risk for food-
borne illness (food poisoning) as well as 

their need for nutrition education to pro-
mote healthy aging (Blackburn 2010).

Risk of foodborne illness

Adults over the age of 60 are more 
likely than younger adults to experience 
complications, hospitalization and death 
because of foodborne infections (Cates 
et al. 2009). Seniors with diminished 
capacity or physical impairment — who 
are taking multiple medicines or have 
weakened immune systems — are less 
able to fight foodborne pathogens, such 
as Salmonella, Escherichia coli O157:H7 and 
Listeria, and other bacterial or viral infec-
tions (Kendall et al. 2006).

About 80% of seniors in the United 
States have at least one chronic health con-
dition, and 50% have at least two; some 
chronic conditions render them more 
susceptible to foodborne illness (CDC 
2011a). About 3.6 million Californians are 
over age 65. At least 55% of these seniors 
suffer from hypertension, 50% from ar-
thritis, 24.0% from heart disease, 17.3% are 
diagnosed with cancer and 14.8% have di-
abetes. These top five chronic disease con-
ditions vary significantly in California by 
ethnic group (Wallace et al. 2003) (fig. 1).

Of major concern are those seniors 
who are suffering from deficits in 
memory functioning. Lapses in episodic 
memory (the recollection of personally 
experienced events) are an important con-
tributing factor to unsafe food handling, 
missed or mistakenly repeated doses of 
medications and other high-risk behav-
iors (Ober 2010). This memory impairment 
is the hallmark of Alzheimer’s disease, 
which occurs in 14.7% of 85-year-olds and 
4.2% of 75-year-olds (Brookmeyer et al. 
2007). 

Safe food handling knowledge and 
skills are critical for seniors so they can 
recognize unsafe practices that may 
be used by untrained food handlers in 
community-based organizations or by 
untrained agency or kinship caregivers 
who lack knowledge of safe food han-
dling. Many who provide food to seniors 
in need of assistance may not be aware 
that elderly populations are more vulner-
able to foodborne illness. The population 
of seniors receiving care is significant:  
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In a study of the food safety and nutrition practices of senior citizens and their food handlers and 
caregivers, UC Cooperative Extension researchers identified a need for food safety and nutrition 
curricula aimed at seniors and those who prepare their food. Above, participants at a food safety 
training in Alameda County learn how to calibrate a food thermometer.
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California’s In-home Supportive Services’s 
case load in June 2012 was 432,650 people 
(CAPA IHSS 2012).

Low availability of food, insufficient 
resources and hunger may also contribute 
to the risks of foodborne illness among se-
niors. Hoarding food is a natural response 
in times of limited food supply, and 
unsafe food items may not be discarded. 
Concerns about finances among limited- 
and fixed-income elders in the current 
economic environment may be escalating:  
poverty estimates indicate that 810,000 of 
4.3 million older Californians live in pov-
erty (Bohn et al. 2013), and many fixed-
income seniors live on an income that is 
50% or less of the benchmark income for 
poverty in the United States.

Causes of foodborne illness

Primary factors contributing to food-
borne illness are improper temperature, 
inadequate cooking, contaminated uten-
sils or equipment, eating food from un-
safe sources and poor personal hygiene. 
Research shows that elders who take food 
home from group sites or have home-
delivered meals may fail to properly store 
or reheat the food. A study of the average 
wait time between when prepared meals 
are home delivered and when they are 
consumed found 63% of seniors ate their 
meals when delivered, 29% stored them 
in the refrigerator or freezer and 8% left 

them out. About 35% reported leftovers, 
but only 12% ate the leftovers within 2 
hours as recommended (Almanza et al. 
2007). 

Another assessment of home-delivered 
meals (n = 179) found 58% of mostly older 
(age 80 and above) seniors stored all or 
some of the food. Of the older seniors 
who saved their food, 38% stored it in the 

refrigerator, but 30% stored it on the coun-
ter (Fey-Yensan et al. 2001). A study of 120 
senior meal recipients, mostly females 
over age 70, found about 64% knew the 
importance of hand-washing but were not 
aware of when and how to wash hands 
(Lee et al. 2009). Lee and colleagues also 
found that home-delivered meal recipi-
ents (n = 97) had an average score of 63.8% 
in food handling, but 49% for cleaning, 
sanitizing and washing dishcloths.

A national representative Web-based 
survey (n = 2,060) examined refrigerator 
temperatures, use of thermometers and 
frequency of cleaning home refrigerators. 
About one half of all participants in the 
study had cleaned their refrigerator in the 
last month, but only 11% had a thermom-
eter in their refrigerator (Kosa et al. 2007). 
More of the older adults (77.5%) were 
likely to have their refrigerator at the right 
temperature than the younger popula-
tion (70.4%). However, older adults who 
were unmarried or lived alone were less 
likely to have a thermometer or have their 
refrigerator at the recommended tempera-
ture (40°F or below). More recent research 
shows an increasing trend in consumer 
food thermometer ownership from 49% in 
1998 to 70% in 2010. The study found the 
elderly, 65 to 101 years old, were less likely 
to use a food thermometer for roasts and 
chicken parts than adults 18 to 29 years 
old (Lando and Chen 2012). 

Foodborne illness in California

In 2011, the Centers for Disease Control (CDC) estimated that annually one in six Americans, 
or 48 million people, experience a foodborne illness; 128,000 are hospitalized, and 3,000 

die (CDC 2011b). An earlier report combining data from multiple surveillance systems and 
sources estimated foodborne diseases cause approximately 76 million illnesses, 325,000 hos-
pitalizations and 5,000 deaths in the United States annually (Mead et al. 1999). A recent study 
using the CDC model to determine cost, and adding consideration for pain suffering and 
functional disability, estimates an annual cost for foodborne illness of $77.7 billion (Scharff 
2012). Increased rates of food-borne illness are associated with eating more food away from 
home, emerging food-borne pathogens, and a growing aging population more susceptible 
to foodborne illness.

The Centers for Disease Control Food Net Report (CDC 2011c) found a significantly higher 
incidence of at least five pathogens (Campylobacter, Listeria, Salmonella, Shigella and Vibrio) 
in California compared to a 10-state average. Cases of Campylobacter in California were 32.50 
per 100,000 compared to the 10-state average of 13.52 cases (CDC 2011c). A 10-year review 
of California outbreaks from 1998 to 2007 found restaurants and other food establishments 
to be the most common locations for outbreaks (44%), followed by private homes (21%), 
multiple locations or unknown (8%) and the workplace (7%) (CSPI 2011). California Depart-
ment of Health Services reported about 26% of foodborne illness is associated with food 
prepared in community locations such as potlucks or church dinners, 46% with restaurants, 
19% with in-home preparation and 6% in schools (Wang 2000).

Fig. 1. Top five chronic diseases in California by ethnic group. Source: Wallace et al. 2003. 
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Make Food Safe for Seniors (MFSFS) 

The Make Food Safe for Seniors 
(MFSFS) initiative is a joint research 
venture, funded by a CORE issues grant, 
between two UC ANR workgroups — 
Aging Californians in Rural and Urban 
Settings, and Food Safety. The research 
team was comprised of two Agriculture 
Extension Station scientists focusing 
on aging; a Cooperative Extension food 
safety specialist; nine Nutrition, Family 
and Consumer Sciences (NFCS) advisors; 
and county directors and community col-
laborators in 10 counties.

The objectives of the MFSFS initiative 
were to a) determine the baseline nutri-
tion education and food safety needs of 
limited- or fixed-income seniors, food 
handlers in senior services and in-home 
caregivers, b) increase the food safety 
knowledge and skills of the study group, 
c) increase public awareness of the higher 
risk of foodborne illness among elders, d) 
use the findings to create senior-friendly 
curricula and materials to help reduce the 
risk of foodborne illness and e) promote 
healthy food practices for vulnerable el-
ders in local California counties.

Local needs assessments. The MFSFS 
team reviewed existing research and as-
sessments of nutrition and food safety 
needs in local counties. Research by 
Barrett et al. (2005) with in-home care-
giver trainees (n = 482) in Sacramento and 
Yolo Counties documented a dire need for  
standardized nutrition education and safe 
food handling curricula for caregivers 
working with frail elders aging in place. 
The 2009 California Health Interview 
Survey health risk data for baby boom-
ers (both informal caregivers [n = 5,688] 
and noncaregivers [n = 12,941]) show that 
those who are also caregivers have greater 
odds of overall negative health behaviors 
associated with disability and chronic ill-
nesses (Hoffman et al. 2012).

Blackburn (2010) assessed the nutrition 
and wellness needs of limited-income 
seniors at 20 sites (n = 377) in Alameda 
County. About 40% of the seniors re-
ported multiple chronic diseases, and 
approximately 88% expressed a need for 
more healthy nutrition, lifestyle and food 
safety information, for example on cook-
ing, preventing spoilage, and storing food 
over extended periods. 

A 2005 Aging Californians workgroup 
survey of 27 NFCS advisors and county 
directors found few counties offered 

Food handlers
14.14% (99)

Caregivers
55.36% (379)

Seniors
30.15% (218)

Native American
1.34%

Bi-ethnic/Multiracial
2.83%

African American
13.10% 

Hispanic
16.82%

Asian/Paci�c Islander
19.49%

Caucasian
46.43%

Fig. 2. Study group was composed of 
696 participants, including seniors 
who volunteered from senior centers 
and senior programs, caregivers from 
in-home supportive services and 
family or relative caregivers, and food 
handlers from church communities 
and food pantries.

Fig. 4. Ethnicity of the seniors, caregivers and food handlers (read each color across the figure); and 
within each ethnic group, the percentage who were seniors, caregivers and food handlers (read the size 
of each color unit against the vertical axis). 
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Fig. 3. Study participants by ethnic distribution. Total number of participants who provided ethnic 
information was 672.
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senior programs, but 86% said aging pro-
grams were needed in their counties (2005 
Aging Workgroup, unpublished data).

Process. Our research protocol and 
evaluation tools were approved by UC 
Davis Office of Research Institution 
Review Board. An existing UC-approved 
food safety curriculum was adapted to 
reflect the needs and circumstances of the 
elderly and to effectively teach knowledge 
and skills to seniors, food handlers in 
senior programs and in-home caregiv-
ers. Cooperative Extension educators as-
sessed and trained 696 participants from 
10 counties (379 caregivers, 218 seniors 
and 99 food handlers) (fig. 2). Participants 
were from senior centers, senior food pro-
grams, in-home supportive services, and 
kinship caregivers. Ethnic composition of 
the study group was diverse (fig. 3), and 
the representation of seniors, food han-
dlers and caregivers within each ethnic 
group is shown in figure 4.

Data collection. Baseline data were col-
lected between January 2008 and March 
2009 with an 11-question pre-test of food 
safety knowledge and practices; the same 
questions were asked in the post-test later. 
Participants (n = 696) received 2 to 3 hours 
of interactive education in groups ranging 
in size from 10 to 22 participants. The ed-
ucation included information on the inci-
dence of foodborne illness, which groups 
are at greater risk, causes and sources 
of foodborne illness, as well as the four 
basic components of food safety: cleanli-
ness (personal hygiene, hand-washing 
and washing foods); proper cooking and 
chilling temperatures; keeping food at the 
right temperature and use of thermom-
eters; and storing food to prevent cross 
contamination of raw and cooked meat or 
contamination by chemicals or objects.

Baseline food behavior data also were 
collected before the food safety education 
with a USDA-approved food behavior 
checklist that was filled out by 506 of 
the 696 study participants. The checklist 
contains 21 questions about meal plan-
ning, food buying, food safety practices, 
healthy food choices, food preparation 
practices, reducing salt and fat intakes, 
eating fruits, vegetables and whole wheat 
bread, food availability and food security, 
eating out, and eating breakfast. 

Data analysis. The change in food 
safety knowledge as a result of the train-
ing was derived by comparing the pre-test 
and post-test scores of correct responses 

From The Yearbook of Agriculture (USDA 1959), “The Nutriture of People”

1959  “. . . Although more Americans over 60 own their own homes than 
do younger people, institutions for older persons also are increas-

ing more rapidly than for any other age group.
“Institutional food service generally is planned to 

provide approximately the amounts of nutrients recom-
mended for the largest group in the institution. Several 
studies between 1948 and 1956 of older groups in insti-
tutions have indicated however, that the daily meals, as served, may provide 
recommended amounts of nutrients, but the actual nutrient intake levels of the 
older individuals often are below the recommended amounts.

“This situation is not unlike comparisons of intake levels of families as a 
whole and of the individual members of families. Among the groups in large 
institutions, however, there is less consideration of individual food habits and 
food preferences in planning menus than there would be for family groups.

“Studies by the California, Florida, and Rhode Island Agricultural Experiment 
Stations between 1950 and 1956 indicated that the nutrient intake levels of 
older groups in institutions generally are substantially lower than the nutrient 
intake levels of older persons in individual homes. Most of the residents in pub-
lic institutions consumed considerably less than recommended amounts of all 
nutrients. . . .

“When their intakes of iron and of protein were adequate, some relationship 
was evident between the intake of iron and protein and the hemoglobin. When 

intakes of iron and protein are generally 
high, hemoglobin levels may be rather 
consistent — an indication that hemoglo-
bin beyond certain intake levels does not 
generally increase with higher intakes.”

Agnes Fay Morgan, co-author of the essay 
excerpted above, was a pioneer among 
women in American science. Morgan came 
to UC Berkeley’s faculty in 1915. The next 
year, she became a founding co-chair of the 
Department of Home Economics. Two years 
later she was sole chair of the new Department 
of Household Science, within UC Berkeley’s 
College of Agriculture. Her goal was to validate 

or debunk common household customs of cookery, clean living and good order by 
scientific means, and in that way promote sound practices in this tradition-bound arena. 
Those who studied under Morgan were well qualified to teach science and nutrition 
courses, along with the cooking and sewing classes one might expect of a home 
economics graduate.

Morgan’s service to the University has 
been recognized in many ways, including 
a special symposium held on the 50th 
anniversary of her joining the faculty 
and the naming of Agnes Fay Morgan 
Hall, UC Berkeley’s nutrition building, in 
her honor.

UC Professor Agnes Fay Morgan. 
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for individuals and the overall group. The 
P value for knowledge gain was derived 
by determining the probabilities of get-
ting all answers correct for all the choices 
in the 11-question test. The pre-test null 
hypothesis — that is, the array of pre-test 
probabilities for correct answers — was 
determined by this formula:

If n = number of choices and c = num-
ber correct, then

 P(c) = c!(n–c)!/n! × 100%

To construct a null hypothesis for the 
post-test, one must account for the effects 

of the training intervention. In this study, 
it meant reducing the number of choices 
by counting each correct answer as “1”, 
which was selected because a larger inte-
ger eliminates choice for questions with 
just 2 possible correct answers. When 
choices are reduced by 1, the null hy-
pothesis for each question (probability of 
correct answers by chance) increased by a 
certain percentage. 

Baseline food behavior practices, from 
the food behavior checklist assessment, 
were entered into an Excel database, sum-
marized, normalized and examined to 

determine the baseline nutrition educa-
tion needs of the participants. Results 
from different questions were grouped 
into acceptable behavior targets toward 
achieving larger nutrition goals such as 
reducing fat, salt and sugar in the diet.

Baseline/pre-test results

Baseline food safety test results, be-
fore the training, show a serious need 
for basic food safety knowledge to help 
prevent foodborne illness among at-risk 
seniors. Many participants lacked correct 
information about cooking and cooling 
temperatures. For example, only 57% be-
lieved using a thermometer was the most 
accurate way to determine if foods are 
adequately cooked.

Pre-test data show more than 50% of 
the study group participants answered 
incorrectly six of the 11 food safety ques-
tions: 66% provided an incorrect response 
to the statement that “foodborne illness is 
not always caused by something eaten in 
the last 12 to 14 hours”; 64% believed, in-
correctly, that appearance, odor and taste 
can determine if food is safe to eat; 65% 
did not know that food should be stored 
in shallow containers; 73% reported incor-
rect answers about chilling food when 
the temperature is less than 90°F and 34% 
when the temperature is over 90°F; 43% 
did not know that using a thermometer 
is the most accurate way to determine 
if food is accurately cooked; and 51% 
incorrectly identified the recommended 
refrigerator temperature. Also, many par-
ticipants did not recognize the population 
groups at increased risk for foodborne 
illness: 70% identified older people as 
a group at risk but only 40% identified 
grandfathers; 40% knew that pregnant 
women are at risk; 45% identified dia-
betics as at risk; 46% knew people with 
chronic diseases are at risk; and 62% rec-
ognized people with weakened immune 
systems as being a vulnerable group for 
foodborne illness (table 1).

Knowledge gain/post-test results

To assess the rate of knowledge gained 
from pre-test to post-test, a null hypoth-
esis was derived that represented the 
difference between post-test and pre-test 
probabilities for correct answers. We 
used a chi-squared test to compare the 
actual knowledge gain to the expected 
(null hypothesis) knowledge gain. The 
comparison produced a probability (P 

TABLE 1. Correct pre- and post-test responses to food safety questions* 

Question Pre-test Post-test 
. . . . . . . . . % . . . . . . . . . 

1. Groups at highest risk for foodborne illness:

young children 61 74

older adults 70 85

people with diabetes 45 67

people with chronic disease 46 67

people with weakened immune systems 62 69

pregnant women 40 66

grandfathers over 50 years of age 40 54

2. Foodborne illness is not always caused by something eaten in the last 12 to 
14 hours. 

34 64

3. Bacteria and viruses are the most common causes of foodborne illness. 65 72

4. Potential sources of harmful bacteria include

homegrown produce 26 47

organic produce 25 45

commercial produce 39 55

raw meat or poultry 83 89

unwashed hands 76 89

insects 43 59

5. Appearance, odor, and taste cannot determine if food is safe to eat. 36 75

6. Washing hands with warm water and soap is recommended. 95 96

Washing raw meat and poultry with running water is not recommended. 13 65

Washing fruits and vegetables with running water is recommended. 93 94

Washing and sanitizing sink before and after food preparation is recommended to 
prevent cross contamination.

93 95

7. Using separate cutting boards for raw meat and fresh produce is recommended. 93 95

Discarding old cutting boards with many cuts and grooves is recommended. 86 94

Plates/platters/pans used to hold raw meat should be rinsed with running water 
before used to hold cooked meat (incorrect as written: rinsing is not sufficient to 
destroy bacteria).

15 20

Storing raw foods below cooked foods in the refrigerator is recommended. 71 81

8. Using a thermometer is the most accurate way to tell if meat/poultry is 
cooked safely.

57 73

9. Chilling foods within 1 hour if warmer than 90°F is recommended. 66 83

Chilling foods within 2 hours if cooler than 90°F is recommended. 27 51

10. Storing foods in shallow containers in the refrigerator is recommended. 35 77

11. Refrigerator temperature should be 40°F or below. 49 67

* Study participants (n = 696) were comprised of 379 caregivers, 218 seniors and 99 food handlers.
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value) that was at least as extreme as the 
null hypothesis (cut-off 0.05). Evaluation 
of the total group (n = 696) found an aver-
age increase in the percentage of correct 
responses from 58.0% to 76.1%, a knowl-
edge gain of 18.1% (P = 0.4930). The gains 
of seniors (10.4%, P = 0.0404) were much 
lower than those of the in-home caregiv-
ers (23.4%, P = 0.9045) and food handlers 
(18.1%, P = 0.7195) as shown in figure 
5. By ethnicity, P values for knowledge 
gain were Native American P = 0.9966, 
Hispanic P = 0.9960, Caucasian P = 0.7681, 
Bi-ethnic/Multiracial P = 0.6846, African 
American P = 0.6060, and Asian/Pacific 
Islander P = 0.0031 (fig. 6). The size of 
the Native American and Bi-ethnic/
Multiracial groups were comparatively 
small, 9 and 19 participants, respectively, 
but all ethnic groups had significant gains 
in knowledge at different rates except for 
Asian/Pacific Islander (P = 0.0031).

Baseline food/nutrition behaviors

Table 2 summarizes the baseline food 
behaviors of the 506 study participants 
who completed the food behavior check-
list. Of significance are the questions 
about food insecurity — 46% often wor-
ried about running out of food, 10% re-
ported that they actually ran out and 31% 
felt it was too expensive to eat a lot of nu-
tritious food. The research team grouped 
a series of baseline healthy behaviors 
into target goals under the areas listed in 

table 2. The performance of the group in 
relation to these goals was determined by 
Boolean analyses to detect deterministic 
dependencies between observed response 
patterns. Baseline performances of the 
study group to meal planning and shop-
ping target goals are displayed in figure 7.

Training needs, considerations 

In the food safety knowledge pre-test, 
the MFSFS research team found food 
safety practices similar to the findings 
of a national representative survey (n = 
1,140); older adults think they are knowl-
edgeable about food safety but do not fol-
low recommended food safety practices 
(Cates et al. 2009). Dutram et al. (2002) 
reported food safety education improved 
safe food-handling practices among low-
income elders participating in congregate 
meal programs and home-delivered meal 
programs. The MFSFS post-test results 
point to a similar conclusion. The national 
study of older people by Cates et al. (2009) 
suggested men in particular and individ-
uals with high income or education levels 
also need food safety education.

The positive findings in the MFSFS 
study were that in the pre-test 66% knew 
cooked food should be refrigerated within 
1 hour if the temperature is over 90°F, and 
67% knew the correct refrigerator temper-
ature at post-test. Of most concern was the 
lack of knowledge about cross contamina-
tion of raw and cooked meat, potential 

sources of harmful bacteria, proper use 
of a thermometer to accurately determine 
if food is adequately cooked (some used 
taste, smell and appearance to determine 
if food is safe) and the increased risk with 
age for foodborne illness. By groupings, 
seniors knew relatively less than the food 
handlers or caregivers.

The research study was limited to 
a convenient sample of 696 people. 
Therefore, the results are not derived from 
a population-based sample, but they may 
point to the need for food safety as well 
as nutrition education among participants 
in UC Cooperative Extension’s Nutrition, 
Family and Consumer Sciences programs. 

At a food safety training in Davis, Calif., 
participants used a GlitterBug UVA lamp to find 
out how thoroughly they washed their hands.
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Fig. 5. Knowledge gained from pre-test to post-test. Study group was 
comprised of 218 seniors, 379 caregivers  and 99 food handlers (from church 
communities and food pantries). A chi-squared test was used to compare the 
actual knowledge gain to the expected knowledge gain.

Fig. 6. Knowledge gained from pre-test to post-test by ethnicity. 
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Key to the effectiveness of food safety 
education among elders is the method of 
information delivery. Kosa et al. (2011), in 
a randomized control evaluation of the 
effectiveness of Web-based and print ma-
terials with older adults, found no signifi-
cant differences between the two delivery 
methods. They suggested focusing educa-
tion on a limited number of practices and 
combining print materials with personal 
contacts. 

The MFSFS training used a client-
centered, senior-friendly, interactive and 
hands-on educational approach, which 
achieved an average knowledge gain of 
18.1%. Interactive education has been 
used very successfully in the Alameda 
County Quality of Life education pro-
gram since 1993, and most recently in the 
2012 Staying Healthy nutrition education 
program, completed by over 260 senior-
housing residents with a graduation rate 
higher than 95%.

The research findings suggested the 
levels of knowledge retention differed 
among the three groups (seniors, food 
handlers, caregivers). The caregivers 
(some were much younger than the se-
niors) as well as the food handlers may 
have had some or more exposure to food 

TABLE 2. Baseline food behaviors of participants, before training

Food behavior areas Specific behaviors
Percentage of 
participants

Meal planning and shopping Planned meals ahead 47%

Prepared a shopping list 62%

Compared prices 73%

Considerations of healthy food Thought about healthy foods when they made 
food selections

83%

Read food labels 57%

Chose foods low in salt or cooked with less salt 46%

Usually ate foods low in fat 62%

Chose low-fat milk 62%

Removed fat from chicken 65%

Fruit, vegetables and whole 
grain practices

Usually ate more than one kind of fruit each day  57%

Ate more than one kind of vegetable each day 62%

Usually selected whole wheat bread 73%

Food insecurity Ran out of food before the end of the month 10%

Often or usually worried about running out of 
food before they could buy more food

46%

Strongly agreed or agreed that it was too 
expensive to eat a lot of nutritious foods

31%

Food safety Did not leave meats and dairy out of the 
refrigerator more than 2 hours 

69%

Eating out Ate in restaurants an average of 1.59 times/week 

Soda consumption Usually or often drank regular sodas each day 19%

n = 506: All participants combined.
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Fig. 7. Learning targets for good meal planning and shopping behavior goals, and the number of participants in the study group (n = 621) achieving them: 
2.09% of the participants achieved no target (rarely plan well); 39.29% achieved one; 23.99% two; 21.90% three; and 12.72% all four targets. 
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safety information than the seniors. 
Research shows that older adults with 
prior knowledge of health information 
can retain it at levels that resemble those 
of young adults (Miller et al. 2013). Other 
research shows that with age, certain 
normal changes occur with the loss of 
episodic memory that might impact 
comprehension and knowledge retention 
(Ober 2010). 

For older adults with low knowledge 
and those with low literacy, training must 
be tailored to fit individual learning needs 
(Miller 2010). 

Potential for new curriculum

A 2008 statewide meeting of the ANR 
Umbrella Nutrition Workgroup voted 
a caregiver curriculum and training 
program to be a priority, and the 2010 
special issue in California Agriculture on 
aging stated the need to assess the unique 
nutrition and wellness needs of aging 
Californians (Blackburn et al. 2010). Our 
research supports the need for train-
ing older adults and those who prepare 
their food to address food safety needs 
in the home and community. The train-
ing must seek to increase a) declarative 
and procedural knowledge surrounding 

food safety standards and b) skills sur-
rounding how to apply those standards to 
ensure safe food preparation and storage. 
Importantly, the training also must be tai-
lored to those most at risk for foodborne 
illness.

The data collected by the research 
team, described here, provides a 
knowledge base that could be used for 
Cooperative Extension nutrition and food 
safety curricula for seniors and caregiv-
ers in California and also to heighten 
awareness of the food safety needs of 
California’s elders. The researchers have 
distributed this information through UC 
Delivers, a UC ANR website (http://ucanr.
edu/delivers/), and through conference 
presentations, peer-reviewed publications, 
national award applications, and educa-
tional interventions with providers and 
seniors in some counties. An outreach 
strategy is needed to disseminate the 
learning and the need for senior-friendly 
food safety and nutrition information 
statewide and nationally. In the long 
term, the MFSFS data and lessons learned 
could be used to develop a comprehensive 
UCCE nutrition, wellness and food safety 
curriculum for at-risk seniors and caregiv-
ers in California.
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