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Safe Handling Labels and Consumer Behavior in the Southern U.S. 
 
Abstract 
The impact of safe handling labels on food handling practices is assesed using a two step  
procedure to adjust for sample selection bias in the label use decision. A significant 
postive influence of labels on safe handling practices is found. Food safety knowledge, 
consumer risk perception, and illness experience  impacted handling practices positively. 
 

 Poor consumer food handling has been implicated in large number of cases of 

foodborne illness cases. To reduce the risk of foodborne illness consumers must be 

willing to change current behaviors that are not consistent with safe food handling and 

preparation recommendations. Change in such behaviors is contingent, among other 

things, on consumer knowledge of proper food handling practices. Efforts to reduce 

foodborne illness include safe handling labels as a means of shaping consumer’s 

knowledge, purchasing patterns and use practices.  Following the E. Coli O157:H7 

outbreak in 1993, that resulted in 4 children deaths in Northwest, consumer groups 

sought to require USDA to issue warnings on food product warning that the products may 

contain bacteria capable of causing injury or death to the consumer together with safe 

handling instructions. USDA issued a ruling in 1994 that mandated safe handling 

instructions on all raw meat and poultry products. The safe handling labels mandated on 

meat and poultry products outline four steps critical to food safety: storage, cross-

contamination prevention, proper cooking temperatures and handling of leftovers.  In its 

regulator impact assessment of the rule requiring labels, FSIS estimated that a net 

positive benefit would accrue  if foodborne illness were reduced by 3% as are result of 

the safe handling instructions on food labels. 

While labeling has been a major focus of policy initiatives designed to provide 

consumers information necessary for safe handling of food, the impact on consumer food 
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handling behavior has not been rigorously assessed.  Further, other sources of safe food 

handling information such as TV, newspapers, magazines, and consumer advocates may 

also contribute to change in behavior. The focus of this study is to identify the factors 

associated with awareness of safe handling labels by consumers, and how label 

awareness  relates to consumers’   safe food handling practices.  

A conceptual framework  

Research on health behaviors have used as theoretical basis the Health Belief 

Model (HBM) e.g. cooking hamburger behavior (Starke, 1999), condom use (Wulfert, 

1995; Hiltabiddle, 1996), breast self-examination (Sensiba & Stewart, 1995; diabetes 

self-care (Pham, et al., 1996), needle risk practices for HIV (Falck, et al., 1995), alcohol 

consumption (Minugh, 1998), and fruit and vegetable consumption (Heimendinger et al., 

1995; Dittus et al., 1995). The Health Belief Model consists of four constructs: perceived 

susceptibility, perceived severity, perceived benefits and barriers, and cues to action,. 

However, the model treats behavior as a function of two sets of beliefs. The first set of 

beliefs (readiness to act) provides motivation for taking action and the second set 

includes modifying factors (cues to action) that triggers a person’s general desire to 

engage in health measures (Schafer1, et al., 1993). Under the Health Belief Model, 

individuals are assumed to engage in preventive health measures if they believe 

threatened by an illness.  Also, they are motivated if they believe the benefits of taking 

such measures outweigh the cost of said action (Rosenstock, 1974) In the economics 

literature on consumer demand for health-enhancing goods such as food safety and 

nutrition, the theory of household production (Becker, 1965) and the theory of demand 

for characteristics (Lancaster, 1971) have been adapted to include health as an argument 
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in the utility function, a health production function in the constraints, and the prices of 

health-enhancing goods in the budget constraint (Pitt and Rosenzweig, 1985).  

Information can be conceptualized as affecting both the marginal utility of health and the 

perceived effect of health-producing goods on health status.  The optimal use of health-

producing inputs (including time devoted to health-producing activities) is then a 

function of the prices of these inputs and the parameters of the utility and health 

production functions, including information.  This framework can be easily reconciled 

with the Health Belief Model (and McIntosh’s extensions) by interpreting the utility 

function as a description of the consumer’s desire for better health, and interpreting the 

health production function as a perceived function incorporating the consumer’s level of 

self-efficacyIn addition to Schafer’s and McIntosh’s earlier work, other researchers have 

used the Health Belief model or an economic adaptation of it and found a significant 

association between safer food handling and higher perceived risk (Fein et al. 1995, 

Woodburn 1997, Ralston et al. 2001).  Researchers have also found significant 

associations between safer behavior and knowledge of proper food handling practices, 

awareness of harmful pathogens, and experience with foodborne illness  (Altekruse et al 

1995, Fein et al. 1995, Ralston et al. 2001).  

Demographic variables as well as time spent in meal preparation, who prepares 

meals, and presence of more vulnerable individuals in the household, are also important   

(Guthrie 1995, Williamson et al 1992, Ingham and Thies, 1997). 

Researchers studying nutrition behavior have found some similar associations 

examining nutrition knowledge, label use, and nutrition behavior (Nayga 2000, Variyam 

1998) . 



 4

 

 

 

Empirical Model and Estimation 

Of primary importance in this study is the impact of the safe handling instructions 

on meat and poultry packages on consumer safe handling behavior. In evaluating the 

influences of safe handling information, specifically the use of the mandated safe 

handling labels on meat and poultry products on consumer safe food handling behavior 

one can specify a general model of safe food handling behavior as follows:              

 y = ß’x+  φ z + ε          (1) 

where: y is the observed safe food handling practice,  x is a vector of explanatory 

variables including personal characteristics and z is a dummy variable for label use (z=1 

if the individual uses safe handling labels z=0 otherwise), β and φ are parameters to be 

estimated, and ε  is the error term. In the evaluation literature z is referred to as the 

treatment variable. 

 A model of this type may suffer from two problems. Some of the elements of the 

vector x may be endogenous in that the errors of those variables may be correlated with 

the errors of the safe food handling behavior variable. Second, the decision to use safe 

food handling labels or not to use food labels is voluntary. The non-random assignment of 

individuals to label use status creates sample self-selectivity problem  (Maddala, 1983). If 

the use of safe food handling information is based on individual self-selection, one might 

expect safe handling information users to systematically have different characteristics 

from non-information users. In that regard, the unobserved variables might influence both 
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information use decision and safe food handling practices, resulting in inconsistent 

estimates of the effect of safe handling label use on safe food handling behavior (Kim et 

al., 2000).   Estimation of the impact of the safe handling labels  on safe handling 

behavior by linear regression of y on x and z will result in biased estimates. Unbiased 

estimates of φ can be obtained by correcting for the sample selection bias. The primary 

equation, (1) can be corrected for selectivity bias by estimating a reduced form of z 

z* = α’v + w   (2) 

where  v is vector of exogenous variables and w is error term. 

z = 1  if z* > 0     and  = 0 otherwise 

by probit to obtain estimates α and σ  which are used to compute the generalized 

residuals. The generalized residuals are 

Λ
−

ΛΛΛ
ΦΦ−Φ−== 1)1()()( φzzwEw  

where 
Λ
Φ , and 

Λ
φ  are the cumulative distribution function and probability density function 

of the standard normal distribution evaluated at the probit estimates of  ( wσα
Λ

). The 

generalized residuals are inserted into the primary equation as an additional variable to 

correct for the selectivity bias (Vella, 1993).  

In this study, we adopt a two-step estimation procedure provided in LIMDEP, 

based on Barnow et al. (1981). The primary outcome equation the dependent variable is 

safe handling behavior. Safe food handling behavior is modeled as a function of label use, 

knowledge, risk perception, awareness of foodborne pathogens, information sources, and 

demographic characteristics  (Equation 3). To take account of the possible sample 

selection bias arising from self selection in the decision to use safe handling labels or not 
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we specify a selection equation of safe handling label , where label use is a function of 

consumer demographic characteristics, awareness of foodborne pathogens and food 

safety risk perception (Equation 4).  In the two step procedure we first estimate probit 

equation (4) by maximum likelihood approach to obtain the inverse mill ratio which is 

inserted into equation (3) and estimated by OLS.  

 Safe handling = f(label use, risk perception, knowledge, awareness of  
                           foodborne  pathogens,  demographic factors, information sources)    (3) 
 
label use   =  f(risk perception, awareness, demographic factors)                   (4) 

Although we recognize the possibility of simultaneity bias arising from the right 

hand side variables in equation (3) due to such variables as knowledge of proper handling 

practices, risk perception, and awareness of food pathogens, we do not model these 

variables explicitly. We do not believe we have good instruments in the data that can be 

used for those variables in an instrumental variable estimation of a simultaneous equation 

model (Nakamura and Nakamura, 1998). Further, estimation of the safe handling 

behavior equation (3) may be complicated  by possible endogeneity of the safe handling 

label variable. We test for endogeneity of the safe handling label use decision by 

including residuals from estimating the probit safe handling labels use equation as an 

additional variable in a regression of safe handling behavior on the other explanatory 

variables, and safe handling labels. Endogeneity of label awareness is rejected, as the 

parameter on the residual is not significant. 

Hypothesis 

We hypothesize that higher levels of food safety knowledge, risk perceptions,  

awareness of pathogens, and knowledge of specific safe handling practices would have 

positive influence on food safety behavior towards self protection. Use of the safe handling 
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labels would have a positive influence on food handling behavior. Greater use of  

information sources, and household illness experience, would be positively associated  safer 

food handling. The expected direction of socio-demographic effects on food safety behavior 

are as follows: income is expected to have a positive influence through the effect of higher 

income enabling greater access to information; higher levels of education will positively 

influence information acquisition and processing; being a primary food preparer and female 

will likely have a positive effect through the influence of a greater stock of food safety 

knowledge and information; participation in food assistance programs imply low income 

and thus may have negative impact on food safety behavior. 

Data  

Data for this study were from 1999 regional telephone survey of consumers in the 

Southeastern Atlantic States.  The survey was a collaborative effort between  USDA 

Economic Research Service, Diet, Safety and Health Economics Branch, and North 

Carolina A&T State University. 

A random sample of consumers in the Atlantic Virginia, North Carolina, South 

Carolina, Georgia, and Florida, were interviewed by telephone in which a slightly 

modified 1998 FDA Food Safety Survey instrument was used. .  A sample size of 860 

was obtained, representing a response rate of 60.6%. 

Respondents were 27.9% black, 63.8% white and the remaining 8.3% of Asian, 

Hispanic, and Native American ethnic origin.  The 2000 Census of the Population 

reported 12.3% blacks and 75% whites.  The average age of the sample was 44.  The 

median annual family income of the sample was greater than $40,000, which was lower 

than the census median income of about $42,000. About 11% of those sampled received 
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some form of government assistance. The questionnaire probed consumers for food 

safety perceptions and concerns, awareness of food-borne pathogens, food handling 

practices, food label use, and sources of food safety information.  In addition, food-borne 

illness experience and consumers’ socioeconomic and demographic information was 

elicited 

Variables in the Model and Operationalization 

The descriptions of the variables are provided in (Table 1). In this study, safe food 

handling behavior is a score of safe food handling practices employed to avoid or 

minimize food poisoning resulting from cross-contamination. To identify consumers who 

handle food safely, the survey asked respondents about their food handling and 

preparation practices consumers follow when they come in contact with raw meat or 

poultry products. The answers were combined into a score ranging from 0 to 16 points.  

Respondents were recorded as label user if they responded “ yes” to the question 

“have you seen the safe handling instructions on meat and poultry packages” . While no 

question covered actual label use, consumers were asked if they had made any changes in 

response to the labels.  Respondents who did not answer at all (either yes or no) were 

virtually identical to those who said they had not seen the labels.  

To measure safe food handling knowledge, we constructed a score of consumers’ 

answers to questions on the likelihood of certain food handling practices causing food 

poisoning. Awareness of foodborne vectors was elicited from questions asking how 

familiar respondents were with the five common microorganisms or germs believed to 

cause food poisoning: Salmonella, Campylobacter, Listeria, E coli, and Cyclospora.  
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Consumer’s risk perception was measured as composite score based on answers 

to questions as follows relating whether the respondent perceived that the US has a food 

safety problem and their perception of how common foodbrne illness may be contracted 

from home and away from home.  

The survey questionnaire probed for consumer personal and household 

characteristics, including respondents or a family member recent foodborne illness 

experience. Consumers were also asked to indicate how much food safety information 

they receive from the following sources: cookbooks, newspapers, magazine, radio, 

television, government sources, relatives/friends and consumer groups.  

Results 

Descriptive Statistics 

Eighty-five percent of the respondents reported handling food safely. Sixty-five 

percent reported being aware of the safe food handling labels. Eighty-six percent had a 

high knowledge of proper handling practices. They correctly identified at least 4 practices 

from a total of 6 practices that were more likely to cause food poisoning. On average, 

respondents recognized 3 foodborne pathogens out of 5. Forty-nine percent of the sample 

reported a low level of awareness of foodborne pathogens. Sixty-five percent of the 

respondents indicated a high-risk perception of food safety while thirty-four percent 

reported a low-risk perception.  

With regard to alternative sources of food safety information, seventy-six percent 

of respondents cited television; seventy-two percent reported relatives/friends, while 

sixty-three percent cited magazines. Newspapers were cited by fifty-eight percent of the 
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respondents; government sources by fifty-five percent, cookbooks by fifty-one percent 

and consumer groups by fifty-eight percent of the respondents.  

 

Model Results 

 Parameter estimates of a probit label use analysis and the ordinary least squares 

of safe food handling behavior equations are presented in (Table 2). The table contains 

estimated coefficients with respective standard errors.  

Probit Label Use Equation  

Food safety perceptions of consumers were associated with safe handling label 

use. Consumers who perceived food in the United States as highly risky were more likely 

to be aware of safe handling labels than those whose perceptions was that food safety is 

not a problem. Furthermore, there appears to be a possible relationship between label use 

and consumer awareness of the pathogenic vectors implicated in various foodborne 

illnesses. Consumers who were more knowledgeable about foodborne illness pathogens 

were more likely to be aware of safe food handling labels than consumers with low levels 

of awareness of foodborne illness pathogens. These results are consistent with Nayga’s 

(2000) findings from the study on the relationship of nutrition knowledge, gender and 

food label use. Nayga found that consumers who believed that what a consumer eats 

could potentially increase the risk of contracting an illness were more likely to use 

nutrition labels.  

Awareness of safe handling instructions on meat and poultry products was higher 

among primary food preparers. Consumers who are neither white nor black are less likely 
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to be aware of safe handling labels. Awareness of safe food handling labels was not 

different between blacks and whites, however.  

Interestingly, education is negatively related to awareness of safe handling labels. 

This result is contrary to findings of Nayga (1996), who reported a positive relationship 

between a consumer’s education and the likelihood of using nutritional information on 

food packages. Nayga (1996), linked the positive effect of education to the hypothesis 

that higher-educated main food planners are more aware of the relationship between diet 

and health, thus are more motivated to use labels. 

Household size was positive and significant. Thus, households with a large 

number of individuals were likely to be cognizant of safe handling labels than smaller 

sized households. It is likely that larger family households include children who maybe 

more vulnerable to food poisoning and thus the need to take extra precaution including 

using preventive information provided by the labels.  

Consumer marital status, age, income, government assistance, being black, 

geographic location, locality and experience with a foodborne illness were not 

significantly associated with whether consumers were aware of safe handling labels or 

not.  

Safe Food Handling Behavior Equation 

Table 2 shows the results of safe handling behavior equation. After controlling for 

unobserved characteristics of label users through correcting for self-selectivity, label use 

had significant positive effect on safe handling behavior of consumers. Use of safe 

handling instructions is associated with increasingly safer food handling behavior.   

Consumers where were aware of labels averaged almost 1 point higher on safe handling 

behavior score. Consumers’ risk perceptions and experience with foodborne illness were 
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associated with higher levels of safe handling behavior. Knowledge has a significant 

(p=0.00002) positive relationship with safe food handling behavior. Consumers with 

specific knowledge of proper food handling practices are forty percent more likely to 

engage in safe food handling behavior. The positive influence of direct knowledge on 

safe handling behavior is further confirmed by the positive effect exerted by the pathogen 

vector awareness variable on safe handling behavior.  In contrast, variables that are 

sometimes thought to proxy for knowledge e.g. years of formal education did not have 

the expected positive influence on food safety behavior. In our sample, consumers who 

possess higher levels of education tended to behave less safely in handling food. This 

result is surprising given that people with higher education are often found to be able to 

process label information more efficiently and therefore act more in accordance with safe 

handling instructions (Kenkel, 1991). Highly educated consumers may understate   he 

threat of foodborne illness on their health and therefore are ignoring the safe handling 

warnings. This is consistent with the negative association between higher levels of 

education  and awareness of labels in the first place.  

Of the several alternative sources of food safety information only food safety 

information from newspapers seemed to be associated with safe food handling. Food 

safety information acquired from newspapers was positively and significantly associated 

with safe handling of food. Although not statistically significant, television--the most 

popularly cited source of food safety information--- had a negative influence on safe 

handling behavior. The negative relationship could reflect consumer lack of trust in this 

source of information. 
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Regarding demographic characteristics, the following factors were significantly 

associated with safe handling behavior: age, gender, marital status, and race. Age was 

negatively associated with safe handling behavior. This contradicted our expectation that 

older people--- with more experience in dealing with food preparation--- would be more 

likely to practice safer handling of food than younger people. On the other hand this same 

sense of experience may predispose older people to place less emphasis on the safe 

handling instructions thereby forgoing the advantage of that knowledge in food handling.  

Consumers who were female, married, or black had significantly higher safe 

handling scores. The positive influence of gender and marital status can be related to 

traditional gender and marital roles in the household where married women have 

traditionally been the main food preparer. The experience and level of responsibility 

associated with providing for the family calls for diligence in handling food safely. Why 

blacks practice safer food handling than whites is not clear, although this may reflect 

cultural differences in upbringing. Regardless of the reasons, this finding may be 

important in identifying demographic sub sectors to target safe handling educational 

interventions. 

Conclusions 

 Poor consumer food handling has been implicated in large number of cases of 

foodborne illness cases. The federal government is increasingly using information 

labeling as an important component of efforts to shape consumer’s knowledge, and safe 

handling practices. Have the labels impacted consumers’ behavior in respect of safe food 

handling practices?  Results of our analysis show that label awareness was significantly 

associated with safe handling behavior even after accounting for perceived risk, which 
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label awareness could conceivably be a marker for rather than a cause of.. 

Newspapers, but not other sources of food safety information, were positively 

associated with safe handling behavior. Knowledge variables, such as being aware of 

various foodborne pathogens vectors and specific knowledge of safe handling practices 

were associated positively with safer handling behavior. Consumers who have had a food 

borne illness experience, and those who perceived a high risk of foodborne illness,  

practiced safer handling of food.  

The finding that awareness of food safety labels is positively associated with safe 

handling behavior is reassuring--- labels may be contributing to a reduction in the 

incidence of foodborne illnesses. Further research is necessary to establish a causal link. 

The positive associations between perceived risk and safer food handling practices 

suggests messages stressing the threat factor could be an effective strategy. 
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Table 1.  Variable definitions and sample statistics 
Variables Description Sample 

Proportion 
Label Use Seen the safe handling labels 

             Yes  = 1 
              No  = 0                   

 
65.5% 
34.5% 

Risk 
perceptions 
index 

Low safety= index 0-3 
High Safety= index 4-5                                                 
 
Index is the score from survey questions as follows: 
 
Do you think that the United States has a food safety 
problem?  (yes=1) 
 
How common do you think it is for people in the United 
States to become sick because of the way food is prepared 
in the homes?  (Very common or somewhat common = 
1) 
 
How common do you think it is for people in the United 
Sates to become sick because of the way food is prepared 
away from the home (very common or somewhat 
common = 1) 
 
Would you say that the number of people becoming sick 
during the past five years has …(1 for increased) 
 
Do you feel that certain foods may cause foodborne 
illnesses more than others?  (1 for yes) 

34.1% 
65.6% 
 
 

Awareness 
index 

Low =  index 0-2 
Medium= index 3-4 
High=  index 5 
 
Index equals the number of pathogens that the respondent 
had heard of, out of a list consisting of Salmonella, 
Campylocbacter, Listeria, E. coli and Cylospora. 

49.5% 
41.9% 
8.6% 
 

Safe 
Handling 
Behavior 

Low =  index 0-6 
Medium= index 6-12 
High=  index  13-16 
 
Index equals sum of safe answers to following questions: 
 
Whether or not you are the primary food preparer, before 

1.4% 
4.0% 
84.7% 
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you prepare any food, do you wash your hands? (safe =  
everytime (4) or most of the time (3)). 
 
After cracking open raw eggs, do you wash your hands 
before you continue preparing other foods? (safe = every 
time or most of the time). 
 
In preparing foods in which raw meat will be cooked do 
you wash your hands before you continue preparing the 
rest of the meal—(safe = every time or most of the time) 
 
In preparing foods in which raw meat will be cooked, how 
often do you wash off the surface area before you continue 
preparing the rest of the meal?  (safe=every time or most of 
the time) 
 
 

Safe 
handling 
knowledge 
index 

Low= 1 
Medium =2-3 
High= 4 
 
Index equals sum of correct answers to the following 
questions: 
 
(For each practice is food poisoning more likely to occur, 
less likely to occur, makes little difference or don’t know) 
 
Serving meat on the same platter it was prepared without 
washing first. (correct=more likely to occur) 
 
Ground beef is still mostly pink inside. (correct=more 
likely to occur) 
 
Leaving food on counter for 4 hours. (correct=more 
likely to occur) 
 
Only rinsing hands with water before preparing food 
(correct=more likely to occur) 

3.1% 
39.9% 
57.0% 
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Household and Personal 
Characteristics 

Variable definitions 
Proportion 

Education 
      High School 
      College 
       Garduate 

 
12 years of less of schooling 
13-16 years of schooling 
More than 16 years of schooling 

 
44.3% 
45.6% 
10.2% 
 

Age 
         18-39 
         40-60 
         Over 60 

 
Individual is between 18 and 39 years old 
Individual is between 40 to 60 years old 
Individual is 60 years or above 

 
40.7% 
36.5% 
22.8% 
 

Income  
 

 
Less than  $15,000 per annum 
$15,000-29,999  
$30000 and above 

 
12.2% 
28.1% 
59.7% 
 

Household size 
 

 
Individuals  living in household  is 2 or less 
Individuals living in household  is 3 –5 
Individuals living in household is 6 or more 
 
 

 
52.6% 
43.8% 
3.6% 

Married = 1 if individual is married and 0 otherwise 
 

54.3% 

African-American = 1 if respondent’s ethnicity is African-
American, 0 otherwise 
 

27.9% 

Other ethnicity = 1 if respondent’s ethnicity is not African-
American or European-American, 0 otherwise 
 

8.3% 

Female = 1 if respondent is female and 0 otherwise 
 

68.3% 

A household member 
experienced foodborne 
illness in the past year 

= 1 if there has been a foodborne illness 
experience in the household in the past year and 
0 otherwise 
 

19.2% 

Household food 
preparer 

= 1 if respondent is the primary food preparer 
and 0 otherwise 

74.4% 
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Information Sources 

Cookbook  
 

=1 if the respondent receives a lot or some of safe 
handling information from Cookbook and 0 
otherwise 
 

51.0% 

Newspaper  
 

=1 if the respondent receives a lot or some of safe 
handling information from Newspaper and 0 
otherwise 
 

58.0% 

Magazine  
 

=1 if the respondent receives a lot or some of safe 
handling information from Magazine and 0 
otherwise 
 

63.0% 

Radio  
 

=1 if the respondent receives a lot or some of safe 
handling information from Radio and 0 otherwise 

76.0% 

Television 
 

=1 if the respondent receives a lot or some of safe 
handling information from Television and 0 
otherwise 
 

76.0% 

Government  
 

=1 if the respondent receives a lot or some of safe 
handling information from Government and 0 
otherwise 

55.0% 

Relatives  
 

=1 if the respondent receives a lot or some of safe 
handling information from Relatives and 0 
otherwise 
 

72.0% 

Consumer Groups  
 

=1 if the respondent receives a lot or some of safe 
handling information from Consumer Groups and 
0 otherwise 

44.0% 
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Table 2 :Parameter Estimates of the Probit Label Use and the
OLS Safe Food Handling Behavior Equations.

Variable                                        Probit Label Use             Safe  Handling Behavior               

Constant                                       -0.367                                               8.940       (0.936) 
Illness Experience                      -0.102       (0.157)                               0476**    (0.239)           
Primary Prep.                              0.571**   (0.159)                              0.327        (0.206)             
Age                                              -0.003      (0.004)                              0.012**    (0.006)         
Gender                                        -0.081      (0.144)                              0.669***  (0.196)             
Education                                   -0.147 *    (0.088)                              -0.275**    (0.122)            
Marital Status                              0.184       (0.132)                              0.334*      (0.189)               
Race-Black                                 -0.049       (0.144)                              0.458**    (0.229)              
Race-Other                                 -0.661       (0.216)                              0.423        (0.301) 
Govt. Assist.                              -0.187       (0.199)                              0.219        (0.297)               
Income                                         0.076       (0.049)                            -0.060         (0.066)              
Family Size                                 0.211*      (0.123)                            -0.053         (0.223)              
Urban                                         -0.031        (0.165)                             0.681         (0.257) 
Rural                                           0.547        (0.444)                            -0.432         (0.536)        
Risk Perception                          0.225*      (0.165)                             0.193***    (0.078)              
Pathogen  Awareness                  0.186*      (0.105)                             0.397***    (0.153)             
Knowledge                                                                                          0.408***   (0.094)              
Label Use                                                                                             0.790***   (0.265)        
Newspaper                                                                                           0.447***   (0.145)     

Magazine                                                                                              0.104        (0.144) 
Television                                                                                            -0.130        (0.124) 
Government                                                                                          0.098        (0.132)               
Relatives/Friends                                                                                  0.123        (0.112)    
                        
Consumer Groups                                                                                0.002        (0.144)  
                      
σε                                                                                                           2.221        (0.063) 
Rho                                                                                                        0.072       (0.164) 

Asterisks (*) denote significance at the (*) .10, (**) .05, and (***) .01 levels.     
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