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Abstract

Objective—We examined trends from 1977–2010 in calorie, macronutrient, and food group

intake among US adults 55 and older.

Design—Cross-sectional time series.

Setting—A nationally representative sample of the US non-institutionalized population.

Participants—Older Americans aged ≥55 years (n=18,603) from four surveys of dietary intake

in 1977–1978, 1989–1991, 1994–1996, and 2005–2010.

Measurements—Dietary intake was assessed using one 24-hour recall. Multivariable linear

regression models were used to determine adjusted per capita mean energy and macronutrient

intake for each survey year. Interactions were used to examine differences by race/ethnicity,

gender, and generation. The top five food group contributors to total calorie intake were identified

for each year.

Results—Mean total calorie intake increased significantly among older Americans from 1977–

2010. Increases in carbohydrate intake (43% to 49% of total calories) were coupled with decreases

in total fat intake (from 40% to 34%) while saturated fat (11%) remained constant. Corresponding

shifts in food group intake were observed, as red meat intake greatly declined while bread and

grain desserts became dominant calorie sources. Calorie intake was significantly higher for whites

compared to blacks from 1994–2010. Cohort analysis indicated a shift from decreasing caloric

intake with age to relatively stable calorie intake despite increasing age in more recent cohorts.

Conclusion—Increases in total calorie intake from 1977–2010, coupled with the finding that

more recent generations did not show the expected age-related decrease in caloric consumption,

raise concerns about obesity risk among older Americans. Additionally, despite declines across
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time in total fat intake, saturated fat intake continues to exceed recommendations and shifts toward

increased consumption of grain-based desserts suggest that high discretionary calorie intake by

older Americans might make it difficult to meet nutrient requirements while staying within energy

needs.
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Introduction

Older adults comprise one of the fastest growing age groups of the US population, and their

number is expected to double from 40.2 million to 88.5 million by 2050 (1,2). In this

important segment of the population, the prevalence of obesity significantly increased

between 1960 and 1994 and continued to increase between 1999 and 2010 among older men

aged 65 years and over (2,3). By 2007–2010, over one third of adults ≥65 were obese, with

obesity prevalence highest (40.8%) among adults aged 65–74 years (2,4). This rise in

obesity is concerning given the shifts in the age distribution of the US population. In older

adults, obesity increases the risk of many chronic conditions such as diabetes, hypertension,

and cardiovascular disease and is also associated with chronic pain (5). Both aging and

obesity result in increased health care costs, with Medicare expenses approximately 34%

higher for obese individuals (6).

Concurrent with this rise in obesity, diets among all Americans have shifted unfavorably

toward higher total calorie intake, increased consumption of sweetened beverages, and more

frequent snacking (7–10). In contrast, examination of energy intake prior to the mid-1990s

found that calorie intake for older Americans was inadequate to meet energy needs, and

increases from 1977 to 1996 were much smaller relative to other age groups (10–12). The

contribution of salty snacks, soft drinks, and pizza to total energy intake, as well as increases

in these food groups between 1977 and 1996, were also notably smaller for adults >60

compared to younger adults (10). Additional food group shifts from high-fat to low-fat meat

and dairy were documented among adults ≥65 between 1977 and 1987 (11). The number of

snacking occasions and total energy from snacks increased among adults >60 between 1977

and 2006; in contrast to younger adults, snacking was shown to be an important contributor

to both adequate energy and micronutrient intake (9,13,14).

However, limited information is available on current dietary trends after the mid-1990s

specifically among older Americans. To our knowledge, up-to-date trends in energy intake

using nationally representative data are not available. Energy requirements decline as

individuals age for reasons including decreased physical activity and lean mass (15).

Although numerous studies confirm the corresponding decrease in calorie intake with

increasing age, few studies have examined whether these declines persist in the current

obesogenic food environment (16–18). Monitoring recent cohorts of older adults for

increased susceptibility to secular trends is needed to anticipate sharp rises in the prevalence

of obesity and other nutritionally related non-communicable diseases as these cohorts age.
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As diet is a key modifiable risk factor for obesity and related chronic diseases,

understanding trends in dietary intake among this expanding segment of the population is

essential. Thus, the goal of this study is describe changes in energy, macronutrient, and food

group intake among US adults aged 55 years and older from 1977–2010. Trends in energy

intake are compared by age group (55–64, 65–74, and ≥75 years of age), race/ethnicity,

gender, and generation. Results of this analysis can help inform policy and nutritional

interventions by identifying dietary components of concern as well as vulnerable

subpopulations of older adults that these efforts should focus upon.

Methods

Dietary Intake

This cross-sectional study included 18,603 older adults aged 55 and older from four

nationally representative US surveys of dietary intake: 5,537 participants from the 1977–

1978 Nationwide Food Consumption Survey (NFCS77); 3,521 participants from the 1989–

1991 Continuing Survey of Food Intakes by Individuals (CSFII89); 3,851participants from

the 1994–1996 Continuing Survey of Food Intakes by Individuals (CSFII94); and 5,694

participants from the 2005–2006, 2007–2008 and 2009–2010 National Health and Nutrition

Examination Surveys (NHANES05). These studies used self-weighting, multistage,

stratified area probability samples of civilian, non-institutionalized US population. Details

about the sampling design and data collection methodology used by each survey have been

published previously (19–24). This secondary data analysis was exempt from institutional

review board approval.

NFCS77 and CSFII89 collected one in-person interviewer-administered 24-hour recall and a

two-day self-administered food intake record for a total of 3 consecutive days of dietary

intake. CSFII94 collected two nonconsecutive in-person interviewer-administered 24-hour

recalls. NHANES05 collected two nonconsecutive 24-hour recalls, the first by trained

interviewer in the Mobile Examination Center and a second by telephone 3–10 days later.

To ensure that data collection methodology was comparable across surveys, only the first

day of dietary intake was used. Dietary recalls for all surveys were linked with food

composition tables for the corresponding time period that are all based on the United States

Department of Agriculture (USDA) Nutrient Data Base for Standard Reference, which

further ensures survey comparability.

Food Grouping System

Foods and beverages were classified into 57 mutually exclusive, nutritionally meaningful

groups (42 food groups and 15 beverage groups) using the University of North Carolina at

Chapel Hill food grouping system (25). Our approach begins with the nine USDA food

groupings and breaks them down into more detailed groups in a systematic method based on

nutrient composition, dietary behaviors, and consumption patterns, with beverages classified

separately based on their effects on satiety and weight gain (26,27). A complete description

of food and beverage groups is provided in Supplementary Table 1.
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Statistical Analysis

Analyses were performed using survey commands within Stata (version 12, 2011,

StataCorp, College Station, TX) to account for complex survey design. Survey weights

provided by the USDA were used to account for differential probabilities of selection and

non-response and were normalized to a comparable scale across years. Linear regression

was used to compute mean daily intake of total calories and percentage of calories from

carbohydrates, protein, total fat, and saturated fat for each survey year, adjusted for gender,

race-ethnicity (non-Hispanic white, non-Hispanic black, Mexican American, and other race/

ethnicities), education (less than high school, high school, some college, and college

degree), and household income (≤130%, 131–299%, ≥300% of the federal poverty level) for

all adults ≥ 55 years of age and by age groups (55–64, 65–74, and ≥75 years). Trends in

saturated fat intake were examined only from 1989–91 to 2005–10 because fat subtypes

were not measured in NFCS77. Adjusted mean intake was also calculated for each race-

ethnic group, and interactions of time and race were tested using a Wald “chunk” test to

determine if changes across time differed by race-ethnicity, with significance set at P<0.05.

Interactions by gender were examined using the same approach. Pairwise difference testing

was conducted using t-tests, and P<0.01 was considered statistically significant. For each

survey, mean calorie intake from each food and beverage group was calculated, and groups

were ranked to identify the top food group contributors to total calories for each year.

Because of changes in the US food environment and lifestyles within the latter half of the

20th century, we hypothesized that declines in total energy intake that occur with increasing

age might differ for generations born in earlier years (Generation 1, born approximately in

1902 and age ≥75 in 1977–78) compared to generations born in later years (Generation 6,

born approximately in 1952 and age 55–64 in 2005–10, see Figure 2). To examine these

cohort effects, linear regression was used to regress total energy intake on age group,

generation, and an interaction of age group and generation. Chunk tests of the interaction

terms were used to test whether decreases in total calories that occur with increasing age are

different for earlier vs later generations.

Results

The distribution of age group, gender, race/ethnicity, household income, and education was

significantly different (P<0.01) across survey years, reflecting the shifting demographics

among older adults (Table 1).

Among all adults ≥55 years of age, mean total calorie intake was significantly higher in

2005–10 (1841 kcal/d) compared to 1977–78 (1768 kcal/d), although a significant decrease

was observed between 1977–78 and 1989–91 (Figure 1, p <0.01). These differences in

calorie intake across time were also observed among 55–64 and 65–74 year olds, while total

calorie intake in the oldest age group remained relatively constant across time. Comparing

across age groups, mean total calorie consumption was significantly lower for older age

groups at most time points, with adults ≥75 years of age having the lowest intake for all

survey years.
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The percentage of calories from carbohydrates significantly increased from 43% in 1977–78

to 51% in 1994–96, then declined slightly to 49% in 2005–10 (p<0.01). In substitution, fat

intake significantly decreased from 40% of total calories in 1977–78 to 34% in 2005–10;

however, in the most recent time span from 1994–96 to 2005–10, a small but significant

increase in fat was observed (p<0.01). Saturated fat intake among all age groups did not

change from 1989–91 to 2005–10, staying at 11% in both years (results not shown). The

percentage of calories from protein remained relatively constant across the survey years.

Trends across time in macronutrient density among each individual age group were similar

to those observed for all adults ≥55.

Among both non-Hispanic whites and blacks, similar trends of decreasing calorie intake

from 1977–78 to 1989–91 and subsequent increases by 2005–10 were observed (Table 2).

From 1994–2010, calorie intake was significantly lower for blacks compared to whites. In

contrast, total calorie intake among Mexican Americans decreased sharply between 1977–78

and 2005–10 by 173 kcal/d, despite an increase between 1994–96 and 2005–10. Mexican

Americans had the highest level of calorie intake in 1977–78, yet the lowest in 2005–10.

Total calorie intake significantly increased by a similar amount among men and women

from 1977–2010, despite significantly lower absolute intake among women (Table 2).

Interaction tests were significant, reflecting the greater decrease in calories between 1977–

78 and 1989–91 among men compared to women.

Trends in total energy intake were significantly different across generations (P for

interaction <0.05), as earlier generations experienced declines in intake with increasing age

while more recent generations maintained a relatively stable level of intake from age 55

onward (Figure 2).

Examining contributions of specific food groups to total calorie intake for all age groups, red

meat decreased from being the #1 contributor in 1977–78 to #7 in 2005–10 (Table 3;

rankings for all food groups shown in Supplementary Table 2). Bread surpassed red meat to

become the main source of calories from 1989–91 to 2005–10, although its percentage

contribution to total intake actually declined during this time span as diets became more

diverse. Calories from grain desserts increased across time, and this food group remained a

top 5 contributor for all survey years.

Discussion

This analysis helps fill the major research gap in the literature describing current trends in

dietary intake among older Americans. A trend toward overall higher calorie diets across the

past three decades was observed, as well as significant increases in carbohydrate intake

coupled with decreases in total fat but not saturated fat intake. Corresponding shifts in food

group intake were observed, as red meat intake greatly declined while bread and grain

desserts became the dominant calorie sources. Total calorie intake was significantly higher

for whites compared to blacks from 1994–96 onward, while increases in energy intake from

1977–78 to 2005–10 were similar among men and women. By examining differences by

generation, this analysis uniquely found that individuals born before 1930 experienced a

Johnston et al. Page 5

J Nutr Health Aging. Author manuscript; available in PMC 2014 May 02.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



decline in calorie intake with increasing age, but individuals born after that period

maintained a relatively constant level of intake.

Previous studies observed a small but statistically significant increase in total calorie intake

among adults >60 between 1977 and 1996 (10,28). Our study found a similar pattern for

adults ≥55. However, we uniquely show that from 1994–96 to 2005–10, a more substantial

increase in energy intake occurred among older adults, demonstrating a trend toward

increased calorie intake over time similar to that of younger age groups. Mean energy intake

by gender in 2005–10 was similar to recommended amounts for sedentary older adults, but

may exceed these guidelines in light of potential underreporting (29–31). While previous

studies focus upon dietary deficiency and undernutrition among older adults, our findings of

increased energy intake suggest that future research should examine the role of diet in

obesity, chronic disease risk, and quality of life for this age group (12,13,17,18).

Decreases in energy intake between 1977–78 and 1989–91 were consistently observed

among all adults ≥55 years and in stratified analysis by age group (among 55–64 and 65–74

year olds), by race-ethnicity, and by gender. Previous studies suggest that these changes

reflect real shifts in consumption, changes in the food supply, and differences in survey

methodology (11,32). Shifts away from whole milk and higher-fat red meats and increased

consumption of lower-fat products between 1977–1991 have been documented (11,33).

Changes in the food supply during this time span include increased trimming of visible fat

from meat products at the retail level and industry changes in livestock breeding, which

result in beef and pork with lower fat content (11,32,33). Although changes in interview

procedures, food coding, and weight conversion methods were introduced after the NFCS77,

results of the 1988 Bridging Study suggest that the effects of these changes on macronutrient

and food group intake were minimal (32,34). If declines in energy intake were due to

methodological differences in dietary assessment across surveys, then trends would likely be

similar for all age groups. However, a previous study using these same surveys found a

significant increase in total energy among adults aged 19–39 years and no change among

adults 40–59 years, suggesting that the decrease in energy intake we observed among older

adults between 1977–78 and 1989–91 reflects real changes in consumption, rather than an

artifact of survey methodology changes (10).

The significant decrease in calories from fat between 1977–2010 and substitution with

increased carbohydrate were also previously observed during earlier time periods (11).

Corresponding to the changes in macronutrient intake, we observed shifts in food group

intake as red meat was replaced by carbohydrate-rich foods such as bread and grain desserts.

In agreement, Nielsen et al also found decreases between 1977–78 and 1994–96 in medium-

and high-fat beef and pork intake for adults ≥60 (10). Our study builds upon this evidence

by showing that the trend toward decreased red meat consumption continued from 1994–96

to 2005–10. Saturated fat intake did not decline from 1977–2010 and remained above

recommendations, suggesting that increases in grain-based desserts might offset decreases in

red meat (29). Increased consumption of grain-based desserts, which are main contributors

to both added sugar and solid fat, may help explain why over 80% of older Americans

exceed discretionary energy allowances (29,35).
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Prior examination of differences in energy intake by race-ethnicity in 1976–1980 and 1988–

1991 found that among older adults, African Americans and Mexican Americans tended to

have lower caloric intakes than whites (18,36). However, while we observed a similar

pattern in 1994–96 and 2005–10, our data indicated that Mexican-Americans had the highest

intake in 1977–78 and 1989–91. This conflicting result is likely explained by differences in

classification of ethnicity among surveys used in this analysis. The NFCS77 and CSFII89

distinguish only between Hispanics and non-Hispanics; however, Mexican Americans were

the predominant group of Hispanics in this time period (19,20,37). CSFII94 and

NHANES05 further differentiate origin among Hispanics, which allows study specifically of

Mexican Americans, but over-sampling of only Mexican Americans prohibits study of all

Hispanics (21,38). Because dietary patterns may differ among Hispanics of different origin

and degree of acculturation, further studies of changes in dietary intake among Hispanics are

needed (39). The lack of differential changes in total energy intake from 1977–2010 by

gender is in agreement with previous studies (11).

The age-related decline in energy intake among older adults which results from both

physiological impairment, such as decreased appetite, and non-physiological causes,

including medical and social factors, is well-documented (16–18). To determine whether

this phenomenon persists despite overall increases in calorie intake among Americans, we

uniquely examined changes in energy intake from age 55 to ≥75 by generation. While the

age-related decline was observed for individuals born before 1930, more recent generations

no longer exhibited this same pattern. Because even slight excesses in calorie intake are

sufficient to explain the rising prevalence of obesity, our finding supports the need for

further studies, specifically using cohort data, to confirm these results (40,41).

Limitations

Differences in dietary assessment methodology across surveys are a primary limitation. This

analysis used only the first day of dietary recall to maximize comparability in collection

method (24-hour recall) and administration mode (in-person interviews). Multiple pass

methodology was introduced in CSFII94 to maximize recall and automated in NHANES05

(21,42). This additional probing potentially increased the accuracy of data collection and

could explain the observed increases in dietary consumption between 1994–96 and 2005–10

(42,43). However, no studies have examined the impact of these methodological changes.

One important limitation is the use of self-reported dietary intake, as underreporting

potentially varies across foods groups and is associated with obesity (30,44–46). However,

some studies suggest that underreporting is overestimated among older adults when single

cutpoints are used for all age groups and because undereating is difficult to distinguish from

underreporting (30,45). Changes in population-level factors associated with dietary intake

can influence temporal trends (47). Although our analysis adjusts for sociodemographic

characteristics, we were unable to adjust for weight status because comparable

measurements were not collected for all surveys. Thus, another possible explanation for the

decrease in energy intake between 1977–78 and 1989–91 might be an increase in

underreporting as consequence of increased obesity prevalence (3,48,49).
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Conclusion

Increases in total calorie intake from 1977–2010, coupled with the finding that more recent

generations did not show the expected age-related decrease in caloric consumption, raise

concerns about obesity risk in older Americans. Additionally, despite total fat declines

across time, saturated fat intake continues to exceed recommendations and shifts toward

increased consumption of grain desserts may potentially make it difficult for older

Americans to meet nutrient requirements while staying within their lower total calorie needs

(15). It remains unclear the extent to which the changes in the diets of older Americans

contributed to the rise in obesity during this time span. Future studies should continue to

monitor dietary trends in this rapidly growing segment of the US population, with particular

focus on examining the association between dietary habits with nutrition-related chronic

disease.

Supplementary Material
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Figure 1.
Adjusted per capita energy intake and macronutrient density among older Americans, 1977–2010a

*Data is significantly different than the subsequent survey year, P<0.01.

**Data is significantly different from 1977–1978, P<0.01.
a Data for adults aged 55 years and older from the Nationwide Food Consumption Survey (NFCS) 1977–1978 (n=5537),

Continuing Survey of Food Intakes by Individuals (CSFII) 1989–1991 (n=3521), CSFII 1994–1996 (n=3851), and the National

Health and Nutrition Examination Survey (NHANES) 2005–2010 (n=5694). Multivariable linear regression models were used

to estimate per capita mean energy intake and percentage calories from protein, fat, and carbohydrate, adjusting for age group

(for ages 55+), gender, race/ethnicity, household income, and education.
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Figure 2.
Changes in total energy intake with increasing age among older Americans by generationa

a Data for adults aged 55 years and older from the Nationwide Food Consumption Survey (NFCS) 1977–1978 (n=5,337),

Continuing Survey of Food Intakes by Individuals (CSFII) 1989–1991 (n=3,521), CSFII 1994–1996 (n=3,851), and the National

Health and Nutrition Examination Survey (NHANES) 2005–2010 (n=5,694). Multivariable linear regression models were used

to estimate per capita mean energy intake for each age group and survey year, adjusting for gender, race/ethnicity, household

income, and education. Changes in energy intake with increasing age were significantly different across generations (P for

interaction <0.05).
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Table 1

Distribution of sociodemographic characteristics among older Americans, 1977–2010a

NFCS
1977–1978

n=5537

CSFII
1989–1991

n=3521

CSFII
1994–1996

n=3851

NHANES
2005–2010

n=5694

Age Groups (%)b

  Youngest Old (55–64 years) 48.6 40.3 40.6 46.5

  Middle Old (65–74 years) 34.1 35.8 34.8 30.6

  Oldest Old (≥75 years) 17.3 23.9 24.6 22.9

Male (%) 42.0 43.3 43.2 45.6

Race/ethnicity (%)

  Non-Hispanic White 87.0 83.9 82.6 79.7

  Non-Hispanic Black 10.1 9.9 10.9 9.3

  Mexican American 2.2 4.5 1.5 4.4

  Other 0.7 1.6 5.0 6.5

Household incomec

  0–130% 22.8 19.4 17.2 16.8

  131–299% 38.9 31.9 36.0 33.0

  ≥300% 38.3 48.7 46.8 50.3

Education

  Less than high school 39.7 32.4 30.4 21.5

  High school degree 30.2 34.1 34.9 27.0

  Some college 15.5 15.4 16.6 25.7

  Bachelor’s degree or higher 14.6 18.0 18.2 25.8

a
Data for adults aged 55 years and older from the Nationwide Food Consumption Survey (NFCS) 1977–1978, Continuing Survey of Food Intakes

by Individuals (CSFII) 1989–1991, CSFII 1994–1996, and the National Health and Nutrition Examination Survey (NHANES) 2005–2010. The
distribution of age group, gender, race/ethnicity, household income, and education were significantly different across survey years (P<0.01).

b
Weighted percentages have been adjusted to be nationally representative.

c
Household income expressed as percentage of the Federal Poverty Level.
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