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BACKGROUND 
• Meals consumed outside of the home tend to have more 

of the nutrients that Americans already over consume, 
such as calories and fat and not enough of the nutrients 
that Americans under consume such as calcium, iron, and 
fiber (1). 
• Foods prepared away from home have higher sodium 

density than foods prepared at home, foods from 
restaurants being the most dense in sodium (2). Even 
with more healthy options when eating out, sodium 
intake has continued to rise with increased meal 
consumption (3). 

• Over past 10 years, average meals consumed outside of 
the home has increased 11% (2.77 meals) (4) 



BACKGROUND 

• Most research reports demographics, but little research 
looks at differences in sodium and number of meals by 
age, retirement, and reported diet status 
• Does age impact the number of meals an individual eats 

outside of the home? Is there a difference in sodium 
intake in regards to age? 

• Is there a difference in sodium intake between those 
who are and who are not retired—does working less 
impact how much you eat outside of the home? 

• Is there a difference in eating behavior (number of meals 
eaten outside of the home) between those who see 
themselves as healthy and those who see themselves as 
unhealthy?  



OBJECTIVES 

1. Determine median sodium intake of the US adult 
population in NHANES 2007-2008 and 2009-2010 
samples. 
 

2. Determine median number of meals eaten outside of 
the home in the US adult population in NHANES 2007-
2008 and 2009-2010 samples.  
 

3. Determine differences in sodium intake by number of 
meals eaten outside of the home, by age, by 
retirement status, and by self-reported diet status of 
the US adult population in NHANES 2007-2008 and 
2009-2010 samples.  



STUDY SAMPLE 

MERGE 2007-2008 (n=10,249) AND 2009-2010 (n=10,537) 
n= 20,686 

EXCLUDE FOR AGE <18 YEARS OLD 
 

n= 12,755 

EXCLUDE FOR SODIUM INTAKE <0.001 
 

n= 10,181 

EXCLUDE MEALS EATEN OUT >21 OR DATA MISSING 
 

n= 10,175 

All adult subjects in 2007-2008 (5) and 2009-2010 (6) were 
included. Subjects without reported sodium or meals eaten 
out were excluded.  



METHODS: Variables 

Demographic variables were used to describe the sample: 
• Age, gender, race, education, marital status, poverty 

income ratio, and retirement status (yes/no) 
 
Age was split into quartiles according to DRI age cut offs 
• 18-30, 31-50, 51-70, >70 

 
Average Sodium Intake 
• Average sodium intake =  
 (Day1 Sodium intake)+(Day2 Sodium intake)/2 



Meals Eaten Out were split into quartiles 

*Subjects were asked “During the past 7 days, how many 
meals did you get that were prepared away from home in 
places such as restaurants, fast foods places, food stands, 
grocery stores, or from vending machines?” Responses ranged 
from 0-21, responses more than 21 were excluded to ensure 
comparability, similar to previous NHANES research (5).  
 

METHODS: Variables 



METHODS: Variables 

Self-reported Diet Status 
• Retrieved from Diet Behavior and Nutrition Questionnaire 

• Excellent, Very Good, Good, Fair, Poor  

Retirement Status 
• NHANES Occupation Questionnaire: “Main reason did not work last 

week” 
• Retired = Retired 
• Not Retired = Taking care of house of family, Going to school, 

Unable to work for health reasons, On layoff, Disabled, Other 



STATISTICAL ANALYSIS 
 Kruskal Wallis (with Mann Whitney post hoc): 
• Difference in sodium Intake by number of meals eaten out, age 

groups, retirement status, self-reported diet status 

• Difference in number of meals eaten out by age groups, 
retirement status, and self-reported diet status 

• Difference in sodium intake by number of meals; data split by 
age group, retirement status, and self-reported diet status 

Spearman’s Rho: 

◦ Association between sodium and number of meals eaten out 
with data split by age group 

Chi-square:  

◦ Difference in demographics by meals eaten out 
 

      All p values set at < 0.05       



Table 1. Demographics of 2007-2008 and 2009-2010 data 
sets, split by meal groups 



Median average sodium intake is different between at least one meal group 
(Kruskal Wallis = 497.7, p<0.001). Significance was set at p<0.05. Average 
sodium intake equals (Day1 Sodium intake)+(Day2 Sodium intake)/2. 
 
*** Mann Whitney U post hoc test showed that median is significantly different from the median of the 1-2 meals, 3-4 meals, and >4 meals groups, p<0.0125 
** Mann Whitney U post hoc test showed that median is significantly different from the median of the 3-4 meals group and >4 meals group, p<0.0125 
* Mann Whitney U post hoc test showed that median is significantly different from the median of the >4 meals group, p<0.0125 
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Figure 1. Differences in Median Sodium Intake and Meals Eaten Out  



1Median average sodium intake is different between at least one age quartile (Kruskal Wallis = 460.5, 

p<0.001). Significance was set at p<0.05. Average sodium intake equals (Day1 Sodium intake)+(Day2 

Sodium intake)/2. 
    

aMann Whitney U post hoc test showed that median is significantly different from the median of the 51-70 quartile, p<0.0125 
bMann Whitney U post hoc test showed that median is significantly different from the median of the >70 quartile, p<0.0125 

18-30 31-50 51-70 >70 

Age Groups 

A
ve

ra
ge

 S
o

d
iu

m
 In

ta
ke

 
Figure 2. Differences in Median Sodium Intake and Age Quartiles1 
 



Figure 3. Difference 
in Sodium Intake by 
Retirement Status1 
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Retirement Status 

2542 (1907,3356) 
3116 (2334,4138) 

1Mann Whitney U found a difference 
in median sodium intake between 
adults who were retired and those 
who were not retired (n=10,175, 
p<0.001)  

Figure 4. Difference in 
Sodium Intake by Self-
reported Diet Status2 
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2Kruskal Wallis test showed no 
significant difference in sodium 
intake between self-reported diet 
status 



Figure 5. Median Meals Eaten out by Age Groups1 
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1Median meals eaten out is different between at least one age quartile (Kruskal Wallis 
= 485.3, p<0.001). Significance was set at p<0.05. Median meals eaten out is per week. 
    
 

a Mann Whitney U post hoc test showed that median is significantly different from the median of the 31-50yrs quartile, p<0.0125 
bMann Whitney U post hoc test showed that median is significantly different from the median of the 51-70yrs quartile, p<0.0125 
cMann Whitney U post hoc test showed that median is significantly different from the median of the >70yrs quartile, p<0.0125 
 



Figure 6. Difference in 
Median Meals Eaten Out 
by Retirement Status1 

Figure 7. Difference in 
Median Meals Eaten Out by 
Self-Reported Diet Status2 

1Mann Whitney U found a 
difference in median sodium intake 
between adults who were retired 
and those who were not retired 
(n=10,175, p<0.001)  

2Kruskal Wallis test showed difference 
in sodium intake between self-reported 
diet status. Mann Whitney tests 
showed differences between all self-
reported diet status groups 
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1Kruskal Wallis found difference in sodium intake by meals eaten out within all age groups (p<0.001 for 18-
30, 31-50, and 51-70; p=0.002 for >70).  
2Mann Whitney post hoc analysis found differences between 0 meals and 1-2 meals within each age group 
(p < 0.0125). Sodium increased from 0 to 1-2 meals within each age group.  
3Mann Whitney post hoc analysis found difference was found between 0 meals and >4 meals in the 18-30 
age group only (p < 0.0125). Average sodium increased from 0 to >4 meals (3299.5, 3869.7 respectively). 
 

Figure 8. Difference in sodium intake by meals eaten out;  
data split by age groups  
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Table 2. The relationship between number of meals eaten 
out and average sodium intake by age quartiles1 

1Using a Spearman’s rho coefficient, a significant relationship was 
found between number of meals eaten out and average sodium intake 
within each age quartile. All correlations within age groups are 
significant, however all have small effect size, therefore little practical 
significance 



CONCLUSIONS 
 
 
• There is a difference in sodium intake by number of 

meals eaten out. This difference remains when data is 
split by age.  
 

• Both sodium intake and meals eaten out decrease as 
age increases. Significant difference in sodium intake 
and number of meals eaten out between those who 
are retired and not retired.  
 

• There is a difference in number of meals eaten out and 
self-reported diet status, but no difference in sodium 
intake and self-reported diet status.  
 
 
 



DISCUSSION 
 
 
• Older and retired individuals often eat out more 

because they do not want to worry about cooking for 
themselves, however this data set shows that older and 
retired individuals actually eat out less and therefore 
consume less sodium 

• Could be due to increased awareness of health and the 
impact of diet on health outcomes as age increased (1) 

 
• Those who believe their health is excellent eat out less 

than those who believe their health is poor, however 
sodium intake does not decrease.  

• Could be due to eating more sodium at home, attributing 
healthy lifestyle to behavior instead of nutrients 

 
 
 
 



DISCUSSION 
 
 
• Limitations: 

• Number of meals in last 7 days as opposed to usual 
number of meals 

• Sodium intake only average of 2 days 
 

• Future research: 
• Barriers to cooking at home for younger adults 
• Correlation between sodium intake and food label 

reading 
• Does following a special diet or having a food allergy 

impact number of meals eating out or sodium 
intake? 
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