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A B S T R A C T

Background: Community and senior centers are focal points of community-based services. Despite their pivotal 
role in the aging continuum of care and in light of anticipated budgetary cuts impacting the Older Americans Act, 
their relevance is suggested to decrease in the US.
Methods: Using NHANES (National Health and Nutrition Examination Survey) data from 2009 to 2023, we 
described national secular trends in the proportion of US adults aged ≥60 years reporting community/senior 
center meals (CSCMs). Sociodemographic factors associated with CSCMs consumption were identified using 
multivariable logistic regression.
Results: Data from 514 participants eating CSCMs were analyzed. The proportion of individuals reporting CSCMs 
ranged from 6.4% (in 2009–2010) to 2.4% (in 2021–2023). Participants reporting CSCMs were predominantly 
female (64.43%), widowed/divorced (47%), and had an annual income <20,000$ (35.85%). In comparison to 
males, females who did not complete the 9th grade and female college graduates were less likely to eat CSCMs 
(Odds Ratios (OR): 0.31 (0.18–0.55) and 0.30 (0.14–0.66), respectively; P = 0.001).
Conclusions: >2% of the older population currently obtains CSCMs. Given their participation-based reimburse
ment model, community and senior centers offering meals could soon become a relic of the past. Public health 
strategies may consider the herein presented participation predictors to tailor individualized programs, 
increasing attendance.

BODY TEXT

1. Introduction

Senior and community centers are focal points of assistance and 
services centering around nutrition, health and fitness, recreational ac
tivities, volunteering opportunities, and social support [1,2]. Despite a 
growing population of older adults in the US and despite their pivotal 
role in community-based services in the aging continuum of care, the 
relevance of senior and community centers has been suggested to 
decrease in the US [1,3].

Senior and community centers are reimbursed based on participation 
rates, and a decrease in attendance may thus impact them negatively 
[1]. Operating senior and community centers is a financial challenge, 
and given increasing expenses, policymakers and public service ad
ministrators are often interested in learning who attends senior and 

community centers and why [1]. Understanding the rationale and needs 
of senior and community center participants enables administrators to 
tailor individualized recruitment strategies and allocate public resources 
more effectively.

While studies conducted over the last decades have identified soci
odemographic characteristics associated with senior and community 
center participation [1], specific information on the nutrition domain (e. 
g., meal preparation/cooking programs) is still scarce. Previous studies 
were often state-specific [1], whereas nationally representative samples 
have been analyzed rarely.

The purpose of this study was to describe secular trends in older U.S. 
adults obtaining meals from senior and community centers at the na
tional level, using data from the National Health and Nutrition Exami
nation Surveys (NHANES, 2009–2023). A special emphasis was put on 
sociodemographic factors associated with meals from senior and com
munity centers.
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2. Methods

2.1. Study population

The NHANES is a cross-sectional study designed to provide 
population-level estimates of the prevalence of health-related outcomes 
among the civilian US population [4,5]. The NHANES employs a 
multistage, stratified, clustered, and probability sampling design [4]. 
The NHANES obtained ethical approval from the National Center for 
Health Statistics Research Ethics Review Board. The study was con
ducted in accordance with the Declaration of Helsinki. Six NHANES 
cycles (2009–2010 through 2017–2018 and 2021–2023) were combined 
for this secular trend analysis. This work followed the STROBE 
(Strengthening the Reporting of Observational Studies in Epidemiology) 
guidelines (see: Supplementary Table 1) [6].

2.2. Outcome

The use of prepared meals provided by senior and community cen
ters (hereafter referred to as community/senior center meals) was 
extracted from the NHANES “Diet Behavior and Nutrition” module [7]. 
Adults aged ≥60 years were asked: “In the past 12 months, did you go to 
a community program or senior center to eat prepared meals?”. The 
weighted proportion of participants reporting community or senior 
center meals was estimated for each NHANES cycle. The incomplete 
NHANES pandemic cycle was not considered for this analysis for 
analytical purposes.

2.3. Covariates/predictors

Sociodemographic data included sex (categorical variable: male; 
female), ethnicity (categorical variable: Mexican American; Other His
panic; Non-Hispanic White; Non-Hispanic Black; Other Race), education 
level (categorical variable: <9th grade; 9–11th grade; high school grad
uate; some college or AA degree; college graduate), marital status 
(categorical variable: married / with partner; widowed / divorced / 
separated; never married), household size (continuous predictor: in 
persons per household), citizenship status (categorical variable: citizen 
by birth or naturalization; not a citizen of the US), and age (in years). 
Socioeconomic data included annual household income (categorical 
variable: < $20,000; ≥ $20,000 & < $75,000; ≥ $75,000), income from 
retirement or survivor pensions (categorical variable: yes; no), health 
insurance coverage (categorical variable: yes; no), food security cate
gory (categorical variable: full food security; marginal food security; low 
food security; very low food security), poverty - based on the ratio of 
family income to poverty level (categorical variable: yes (ratio < 1); no 
(ratio ≥ 1)), and expenses at supermarkets or grocery stores (in $).

2.4. Statistical analysis

The analysis was performed in Stata 18 (StataCorp. 2023. Stata 
Statistical Software: Release 18. TX: StataCorp LLC.); Stata’s “. svyset” 
and “. svy” commands were used to account for the NHANES survey 
design characteristics. A 12-year sample weight for household interview 
data was constructed for the secular trend analysis (part I). Part II, which 
focused on sociodemographic factors associated with community/senior 
center meals consumption, relied on the NHANES cycles from 2009 to 

2018.
Data from participants who reported eating meals at senior and 

community centers and those who denied doing so were compared using 
unconditional subclass analysis [8]. Categorical variables were 
described with their weighted proportions and 95%-confidence intervals 
(CI). Data presentation standards for weighted proportions were 
considered [8,9].

Associations between sociodemographic variables and meal usage at 
community and senior centers were examined using the Rao-Scott F-test. 
Between-group differences were compared using Stata’s lincom com
mand (weighted proportions) or adjusted Wald tests (normally distrib
uted continuous variables). Logistic regression models predicting the 
likelihood of reporting community or senior center meals were built 
based on the survey analysis techniques described by Heeringa et al. 
[10]. All variables were entered as categorical variables into the 
regression model, except for age, household size, and supermarket ex
penses. Odds Ratios (OR) from the multivariable logistic regression 
model were graphically visualized in a coefficient plot [11].

3. Results

Part I – the secular trend analysis - was based on 13,250 participants. 
Part II included 7808 participants, of whom 514 individuals reported 
eating meals at community or senior centers. Fig. 1 displays a partici
pant inclusion flowchart for both parts. Fig. 2 shows the predicted 
probability for a participant reporting community/senior center meals 
for each NHANES cycle, which ranged from 0.064 (in 2009–2010) to 
0.024 (in 2021–2023). This contrast was statistically significant (P =
0.008).

Table 1 displays the sample’s characteristics (part II). The commu
nity/senior center meal subpopulation was predominantly female with a 
mean age of 73.58 years. Community/senior center meals were associ
ated with educational level and marital status. More than one-third of 
this subpopulation indicated an annual household income of ≤$20,000.

Logistic regression was used to determine the effects of race/ 
ethnicity, marital status, age, education level, sex, household size, 
poverty level, food security, and grocery store expenses on the likeli
hood of eating meals from senior and community centers. The complete 
model including reference categories for each variable is listed in 
Table 2.

Fig. 2 visualizes the obtained OR based on this model. To avoid 
multicollinearity, we omitted annual household income in the final 
model and considered poverty level instead.

In comparison to males, females who did not complete the 9th grade 
and college graduates were significantly less likely to eat meals at senior 
and community centers (OR: 0.31 (0.18–0.55) and 0.30 (0.14–0.66), 
respectively). Living below the poverty threshold was associated with an 
increased likelihood of eating at community/senior centers (OR: 1.50 
(1.04–2.16), P = 0.027) when compared to living above the poverty 
threshold. Increasing age increased the likelihood of eating at commu
nity/senior centers (OR: 1.09 (1.07–1.12) for each 1-year increase, P =
0.031), whereas increasing supermarket/grocery expenses decreased 
the likelihood (OR: 0.998 for each 1-$ increase (0.997–0.999), P =
0.003). Participants in the lowest food-security category were 1.80 times 
more likely to eat meals from senior and community centers (CI: 
1.05–3.11, P = 0.034) than fully food secure participants. Fig. 2 illus
trates the predicted probabilities of reporting community center meals 
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based on the interaction between sex and educational level (see Table 2). 
Sex-specific contrasts were significantly different for high school grad
uates and those who completed the 9th grade (P = 0.001).

4. Discussion

Senior and community centers are an effective model for engaging 
community-dwelling older adults in health activities; however, their 
importance in the US has been suggested to decline [1]. To the best of 
our knowledge, population-based analyses at the national level are 
scarce in this context. The analyzed data herein suggest a declining trend 
in senior/community center meals between 2009 and 2023 at the na
tional level, corroborating previously suggested local trends [1].

Several identified predictors associated with an increased likelihood 
of consuming meals at senior and community centers are consistent with 
the literature (e.g., women of higher age, low income). Our findings thus 

reiterate that senior and community centers are of great importance 
when it comes to socialization and companionship in older adults [1,
12]. The identified sex-education interaction could be of importance to 
program designers and illustrates the challenges of designing innovative 
programs aimed at attracting a wider audience. The associations be
tween meals from senior and community centers and income, as well as 
food security, also underscore their essential role in the context of social 
care and the basic provision of meals to an increasing part of the US 
population [13].

Our data enable administrators and policymakers to tailor commu
nity/senior center meal program recruitment strategies and sustainably 
allocate public resources in light of a constant demand for meals, as 
suggested based on nationally representative data.

Senior center directors, policy makers and municipalities may 
consider the capacity to serve a larger share of the community and 
subsequently adjust the types of offerings provided. Gearing additional 

Fig. 1. Participant inclusion flowchart with detailed reasons for inclusion and exclusion of participants.
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information and recruitment strategies targeted at those underrepre
sented in participation at present (e.g., food-secure males) could help 
increase participation and increase revenue [14]. In this context, Som
erville et al. suggested to increase the visibility of local centers to 
“function as an information and support resource in the community” in 
order to create communities where all older adults can live independent, 
thereby deferring morbidity and disability as long as possible [14].

Our data, however, indicate a decline in meals from senior and 
community centers, implying that, if current trends continue, senior and 
community centers may soon become a relic of the past due to their 
participation-based reimbursement model. Such a scenario might not 
only affect nutrition-related outcomes and nutritional resilience but 
older adults’ functional and social life in a more general way. Senior 
centers offer numerous services beyond the provision of meals and may 
support those in need of caregiver education, financial assistance, health 
and wellness programs, fitness and exercise, library services, social 
networking and transportation [15]. While not directly assessed in the 
present study, a decline in the availability of and participation in senior 
and community center services could thus increase social isolation and 
increase nutritional vulnerability over time. This scenario is not directly 
supported by the herein examined data but conceivable given the 
pivotal role of senior and community centers in influencing and main
taining health and well-being in older adults in the United States [1].

The herein presented results suggest that individuals living below the 
poverty threshold and in the lowest food-security category use senior 
center meal services more frequently, thereby emphasizing a potential 
“safety net” role of these facilities for this particular population. The 
decline in participation may thus be interpreted beyond a simple trend 
but could also signal a shift in the performance environment for 
vulnerable subpopulations of older adults. Senior and community cen
ters have been termed a “gateway to the nation’s aging network” by 
connecting older US adults to vital community services [16]. A decline 
in senior and community center infrastructures may thus not only 
contribute to increased food security over time but hypothetically to an 
increasing workload and burden for other third sector organizations and 
community-led volunteering programs designed to support healthy 
aging in older adults [17]. If the herein presented scenario materializes 
further, other organizations and stakeholders may have to increase their 
efforts and resources to buffer the potential impact. With regard to meal 
provision, this could for instance affect local food banks and pantries, 
where available.

Study limitations include the lack of geographical data (e.g., rural vs. 
urban location) and the absence of other potentially relevant predictors 
(e.g., mental health or alcohol intake). The herein found decline over 
time has not been reported by Meyer and Heflin, who used data from the 
Current Population Survey Food Security Supplement and who 

Fig. 2. Secular trends in community programm-/ senior-center meal consumption 
Fig. 2: Based on n = 7808 unweighted observations. Panel A depicts the secular trend analysis (part I). Panel B visualizes the coefficients of the employed multi
variable regression model (part II). Panel C illustrates marginal predicted probabilities for meals from senior and community centers depending on a sex-education 
interaction. Significant predicted probabilities were found for men and women who completed the 9th grade and for those who finished high school. Panel D displays 
marginal predicted probabilities for meals from senior and community centers, depending on marital status and age. Never-married participants were 2.32 times 
more likely to eat meals at community or senior centers (CI: 1.39–3.87, P = 0.002).
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conducted interviews with participants of such services [18,19].
Nevertheless, our study adds to the literature by re-emphasizing the 

importance of senior/community center meal programs and by high
lighting that >2% of the older US population consistently report meal 
consumption from these focal care points.

5. Conclusions

Between 6.4% (2009–2010) and 2.4% (2021–2023) of the US adult 
population ≥60 years reported senior/community center meals; a trend 
analysis suggested a substantial decline over time. These findings have 
important public health implications, as 2.4% of the older US population 

Table 1 
Sample characteristics by community program-/ senior-center meal consumption.

Community program-/ senior-center meals: Yes 
(n = 7294)

Community program-/ senior-center meals: No 
(n = 514)

P-value

Sex ​ ​ p < 0.001 a

Male 46.05% (44.84–47.26) 35.57% (30.30–42.21) * ​
Female 53.95% (52.74–55.16) 64.43% (58.79–69.70) * ​
Age (years) 69.13 (68.87–69.40) 73.58 (72.61–74.56) p < 0.001 b

Ethnicity/race ​ ​ p = 0.138 a

Mexican American 3.99% (2.95–5.36) 2.91% (1.71–4.91) ​
Other Hispanic 3.53% (2.76–4.50) 2.49% (1.58–3.90) ​
Non-Hispanic White 78.10% (75.44–80.55) 75.25% (67.23–81.83) ​
Non-Hispanic Black 8.42% (7.13–9.92) 9.80% (6.99–13.57) ​
Other Race a 5.96% (5.02–7.09) 9.56% (5.08–17.27) ✝ ​
Education level ​ ​ p < 0.001 a

<9th grade 6.69% (5.77–7.74) 9.20% (6.93–12.12) ​
9–11th grade 9.58% (8.43–10.88) 12.45% (8.42–18.02) ​
High school graduate/GED 23.82% (22.06–25.67) 33.40% (28.22–39.03) * ​
Some college or AA degree 29.74% (27.80–31.75) 28.41% (24.44–32.74) ​
College graduate or above 30.18% (27.58–32.91) 16.54% (12.21–22.03) * ​
Marital status ​ ​ p < 0.001 a

Married or living with a partner 65.67% (63.80–67.49) 46.10% (40.24–52.06) * ​
Divorced/separated/widowed 30.59% (28.83–32.41) 47.02% (40.73–53.40) * ​
Never married 3.74% (3.23–4.33) 6.89% (4.77–9.85) * ​
Born in the United States ​ ​ p = 0.227 a

Yes 87.61% (85.92–89.12) 89.17% (86.06–91.65) ​
No 12.39% (10.88–14.08) 10.83% (8.35–13.94) ​
Citizenship status ​ ​ p = 0.320 a

US citizen by birth or naturalization 96.81% (96.19–97.29) 97.76% (95.40–98.93) ​
Not a citizen of the US 3.19% (2.71–3.76) 2.24% (1.07–4.60) ✝ ​
Served in the US Armed Forces ​ ​ p = 0.327 a

No 79.26% (77.81–80.64) 81.08% (77.62–84.12) ​
Yes 20.74% (19.36–22.19) 18.92% (15.88–22.38) ​
Ratio of family income to poverty ​ ​ p < 0.001 a

< 1 (below poverty threshold) 9.59% (8.42–10.89) 18.03% (13.93–23.02) * ​
≥ 1 (above poverty threshold) 90.41% (88.11–91.58) 81.97% (76.98–86.07) * ​
Annual household income ​ ​ p < 0.001 a

< $20,000 15.24% (13.60–17.03) 35.85% (30.81–41.23) * ​
≥ $20,000 & < $75,000 52.08% (49.55–54.60) 48.32% (42.08–54.61) ​
≥ $75,000 32.68% (29.84–35.66) 15.83% (11.06–22.12) * ​
Adult food security category ​ ​ p = 0.029 a

Full food security 84.68% (83.04–86.19) 79.97% (74.88–84.25) * ​
Marginal food security 6.21% (5.37–7.18) 6.18% (3.90–9.68) ​
Low food security 5.15% (4.47–5.93) 6.89% (4.97–9.48) ​
Very low food security 3.96% (3.20–4.87) 6.95% (4.52–10.55) * ​
Money spent at supermarket/grocery store 386.30 (367.30–405.31) 264.40 (235.75–293.08) p < 0.001 b

Number of people in the household 2.19 (2.14–2.23) 1.83 (1.72–1.95) p < 0.001 b

Covered by health insurance? ​ ​ p = 0.020 a

Yes 95.16% (94.30–95.90) 97.55% (95.67–98.62) * ​
No 4.84% (4.10–5.70) 2.45% (1.38–4.32) * ​
Income from retirement/survivor pension ​ ​ p = 0.810 a

Yes 41.36% (39.10–43.66) 42.12% (35.62–48.90) ​
No 58.64% (56.34–60.90) 57.88% (51.10–64.38) ​
Self-perceived diet quality/health ​ ​ p = 0.079 a

Excellent or very good 41.37% (39.50–43.26) 37.00% (31.83–42.48) ​
Good or fair 55.38% (53.59–57.16) 57.88% (52.58–63.01) ​
Poor 3.25% (2.71–3.90) 5.11% (3.32–7.81) ​
Type of work done last week ​ ​ p < 0.001 a

Working at a job or business 30.75% (29.19–32.37) 15.89% (10.63–23.08) * ​
Looking for work 1.02% (0.76–1.38) 0.29% (0.06–1.35) *,✝ ​
Not working at a job or business 68.22% (66.57–69.84) 83.82% (76.64–89.11) * ​
BMI (kg/m²) 29.42 (29.16–29.67) 28.86 (28.13–29.59) p < 0.137 b

Table 1 shows weighted proportions. The underlying total number of unweighted observations was N = 7808. Continuous variables are presented as the mean (95% 
confidence interval). Categorical variables are presented as weighted proportions (95% confidence interval). All weighted proportions can be considered reliable, as 
per the recent guidelines from the National Center for Health Statistics, except for those marked with a “†” symbol, which denotes an unreliable proportion. a = based on 
Stata’s design-adjusted Rao-Scott test, b = based on regression analyses followed by adjusted Wald tests. The “*” symbol denotes significant between-group differences 
in the weighted proportions.
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still relies on these meals. The decreasing demand for meals at senior/ 
community centers may pose a challenge to these centers as they are 
reimbursed based on participation rates. Without a change in practice 
and reimbursement policies, community and senior centers offering 
meals could soon become a relic of the past. Public health strategies may 
consider the herein presented participation predictors to tailor individ
ualized programs, increasing attendance.
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