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Context: Relationships between ultraprocessed food (UPF) intakes and health have 
been well described in adults, but evidence of these relationships in older adults is 
rather limited. Demographic shifts in aging emphasize the importance of under
standing the role of diet in maintaining health during later life. Objective: The aim 
of this systematic review was to identify health outcomes associated with UPF con
sumption in those aged ≥60 years. Data Sources: The Medline, Web of Science, 
Scopus, and Embase databases were searched from inception until June 2023, 
using search terms representing UPF and any health outcome. Observational stud
ies restricted to individuals aged ≥60 years using the Nova food classification were 
included. Articles were screened independently by 2 researchers using PECOS inclu
sion criteria. Data Extraction: Two-thirds of the studies in the present review were 
prospective cohort studies (n¼ 4) and the rest were cross-sectional (n¼ 2). The 
number of participants ranged from 652 to 2713 across the 6 studies. The mean 
age of participants ranged between 67 and 73 years. Data Analysis: In the pro
spective cohort studies, the highest consumption of UPF was associated with inci
dent frailty, incident dyslipidemia, renal function decline, and abdominal obesity. 
For cross-sectional studies, the highest intake of UPF was associated with negative 
outcomes similar to young and middle-aged cohorts, with the addition of nutri
tional frailty and worse cognitive performance. Conclusions: Currently, the limited 
understanding of how high UPF intakes could be associated with negative health 
outcomes for older adults influences the ability to inform policy and practice rec
ommendations. More research is required owing to the very limited number of 
studies, specifically in older adults.
Systematic Review Registration: PROSPERO registration no. CRD42023442783.

Key words: ultra-processed food, food processing, Nova food classification, older adults, observa
tional study. 

INTRODUCTION

In recent decades, the number of older adults (aged 

≥60 years) has increased globally by 162%, from 382 

million in 1980 to 1 billion in 2019.1 Projections suggest 

this trend will persist, with the number of older adults 

anticipated to nearly double, reaching approximately 

2.1 billion by 2050.1 As people attain longer lifespans, 

novel health challenges emerge. These can be character

ized by a higher prevalence of geriatric syndromes such 

as frailty and disability, as well as other common health 

conditions that result from a mix of factors not 
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classified as diseases of specific organs,2 or comorbid 

conditions, such as malnutrition and sarcopenia. 

Sarcopenia is an age-related disease characterized by 

muscle loss and loss of physical function. A recent sys

tematic review and meta-analyses indicated that older 

adults with sarcopenia consume significantly less pro

tein than their counterparts without sarcopenia.3,4

Furthermore, the aging process entails a spectrum of 

age-related change encompassing physical impairment, 

physiological alterations, chronic diseases, as well as 

psychological and psychosocial changes,5 all of which 

can significantly influence food choices and nutritional 

status.6,7 Extensive research on older adults has been 

conducted that underscores the importance of various 

aspects of a healthy diet (including whole foods, dietary 

patterns, and nutrients) to overall health and the pro

motion of healthy aging.8–12 For this reason, a position 

statement was produced by the UK Scientific Advisory 

Committee on Nutrition acknowledging limitations 

within the current literature and recommending the 

need for research to explicitly consider nutrition and 

health in adults aged ≥65 years.13

Low intakes of fiber, protein, vitamins, and miner

als are well-documented characteristics of the diets of 

adults consuming high amounts of ultraprocessed foods 

(UPFs). These industrially processed foods contain lim

ited whole foods and an abundance of food additives, as 

defined by the Nova food classification.14 UPF encom

passes a wide range of food items, including breakfast 

cereals, packaged snacks, processed breads, flavored 

yogurt, and frozen meals.5 In a British longitudinal 

cohort study of 85-year-old participants, many foods 

classified as UPFs, including cereals and cereal products 

(CCP; which include bread and breakfast cereals), were 

consumed by at least 75% of the cohort, making CCP 

the top contributors of overall energy and fiber 

intake.15–22 Furthermore, the highest intake of folate, 

iron, and selenium were identified in CCP, with contri

butions of 31.5%, 49.2%, and 46.7%, respectively. These 

findings suggest that fortified foods (which can be 

classed as UPFs) are an important source of some 

micronutrients among older adults.23

Over the past decade, the consumption of UPFs has 

received particular attention with regard to links to their 

high consumption by and poor health outcomes in 

adults.15–22 Previous meta-analyses and epidemiological 

studies, encompassing >10 million participants, have 

extensively examined the relationship between UPF con

sumption and a wide spectrum of adverse health outcomes 

and death.24,25 It is important to note that the nature of 

this research is predominantly observational, relying on 

secondary analyses of cohort and cross-sectional studies. 

These investigations typically involve comparisons 

between groups with varying levels of UPF consumption 

within populations and their respective associations with 

health outcomes. Although these findings offer valuable 

insight into the association between UPFs and health, it is 

important to acknowledge the inherent limitations of such 

studies. These limitations include a scarcity of direct evi

dence establishing a causal relationship between UPF 

intake and adverse health outcomes, as well as the inclu

sion of diverse age groups within study cohorts.

Additionally, many studies used statistical adjust

ments for age in their analyses to mitigate the potential 

skewing of results by age-related factors, because age 

may influence the variables under investigation.26 Age 

is a heterogeneous variable that may confound the rela

tionship between UPF intake and health in older adults. 

Simple adjustments for age may not account for the var

iability within age groups, potentially leading to biased 

estimates.26 The NutriNet-Sant�e cohort study associates 

UPF intake with an increased risk of type 2 diabetes, 

categorizing participants into age groups of 18-44, 45- 

59, and ≥60 years.27 However, by adjusting for age in 

the analysis, the study may obscure the negative health 

effects specific to older adults, because the group aged 

≥60 years was not assessed as an individual group.27

Although most of the previous research involved 

observational studies, some randomized controlled tri

als researched UPFs and health outcomes. A recent sys

tematic review that was focused on randomized 

controlled trials concluded there were no significant 

outcomes found in 30 of 42 of the examined health- 

related outcomes associated with high UPF intakes.28

An important feature of healthy aging deserving fur

ther investigation is the impact of UPFs on the health of 

older adults. Given the limited evidence on and the poten

tial advantages and disadvantages of reducing UPF intake, 

the research evidence from older adults remains ambigu

ous, particularly considering the contribution of sub

groups of UPFs to energy and nutrient intakes.29–31 This 

includes “staple foods” such as breads, cereals, and dairy 

products, which provide essential nutrients and fiber. 

Furthermore, studies involving older adults should include 

relevant outcomes such as disability, frailty, and other geri

atric syndromes, because many existing studies that 

include some older adults do not have these age-specific 

outcomes. Therefore, the objective of this systematic 

review was to evaluate the association between UPF con

sumption and health outcomes among older adults aged 

≥60 years.

METHODS

Search Strategy and Selection of Studies

Reporting of this systematic review adhered to the 

Preferred Reporting Items for Systematic Review and 
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Meta-Analyses (PRISMA),32 as shown in Table S1. The 

protocol was registered with the PROSPERO database 

(identifier CRD42023442783); however, we have made 

amendments to our PROSPERO-registered protocol to 

reflect updates based on emerging literature. A system

atic literature search was performed in the MEDLINE, 

Web of Science, Scopus, and Embase databases from 

inception until June 2023. The search strategy included 

the following keywords: (“ultra processed foods�” OR 

“ultra-processed foods” OR (“ultra processed foods�” 

OR “ultra-processed foods” OR “Nova classification�” 

AND (aged OR adult� OR “elderly” OR senior� OR 

geriatric� OR old� OR pension� OR retire�)). Records 

were downloaded to Covidence, and duplicates were 

removed. Covidence is a web-based software platform 

that simplifies the assembly of a systematic review.33 All 

languages were included, and corresponding authors 

were contacted to request extra data where applicable.

Two investigators (A.W.W. and F.A.S.) independ

ently assessed articles that were initially eligible. Studies 

that included a measure of correlation of UPF con

sumption and any health outcome were included. The 

title, abstract, and full-text screening of the articles were 

used to determine eligibility. Table 1 shows the inclu

sion criteria using the PECOS (population, exposure, 

comparison, outcome, study design) framework. 

Studies were considered eligible if they satisfied the 

inclusion requirements of participants (adults aged 

≥60 years), exposure (highest UPF intake), comparators 

(lowest UPF intake), outcome (any health outcome), 

and study design (case-control studies, cross-sectional 

studies, and prospective cohort studies). Studies that 

included adults and, specifically, older adults and did 

not undergo a subgroup analysis by age were excluded.

We contacted 40 authors for data on any subgroup 

analyses of older adults, because they had published a 

study that included both adults and older adults but 

adjusted for age in the analysis. Of these, 15 authors 

replied but were not able to provide a subgroup analysis 

of older adults. Review articles, letters to the editor, 

comments, conference proceedings and articles report

ing on randomized controlled trials were also excluded. 

Disagreements were resolved through consensus with a 

third investigator (A.F.).

Data Extraction

Data extraction was carried out by 1 investigator (F.A.S.). 

Conflicts were resolved through discussion with 2 investi

gators (A.F. and T.R.H.). The data were extracted from the 

full-text articles and consisted of the following: first author, 

year of publication, participants’ age, cohort, country of 

population, follow-up length in years, assessment of UPF, 

comparison, exposure variables, health outcome, and 

main results, including adjustments in statistical analysis.

Appraisal of Methodological Quality

An appraisal of methodological quality of the included 

articles was conducted using the Newcastle-Ottawa 

Scale (NOS) tool for observational studies34 and the 

adapted NOS for cohort studies.35 The NOS and 

adapted NOS consist of 8 questions across 3 domains: 

selection, comparability, and outcomes, and each ques

tion is rated up to 1 star, with the question about com

parability rated by up to 2 stars. The NOS score can 

reach a maximum of 9 stars and the adapted NOS score 

can reach a maximum of 8 stars. A study with a score 

<7 was considered of lower quality and studies with a 

score >7 stars were considered to reflect higher quality, 

consistent with previous systematic reviews.17,36,37 Two 

investigators (F.A.S. and A.F.) independently evaluated 

the methodological quality of each included study. 

Disagreements were resolved by consensus, and a third 

researcher (A.W.W.) was consulted.

Data Synthesis

A narrative synthesis approach was used to systemati

cally synthesize data within included studies. A meta- 

analysis was not conducted, because of the minimal 

Table 1. PECOS criteria for the inclusion and exclusion of 
studies
Parameter Criterion

Participants Observational studies including older adults 
and excluding children and adults 
younger than 60 years

Exposure Studies that assessed the association of high 
intakes of ultraprocessed foods (using the 
Nova food classification) specifically by 
older adults and any health outcome 
were examined.

Comparators Compared older adults with lowest ultrapro
cessed foods intake with those who with 
the highest UPF intake. Consumption of 
the most ultraprocessed foods was based 
on Nova food classification.

Outcome No specific health-related restrictions will be 
placed on outcome measures.

Study design Studies included observational studies such as 
longitudinal, cross-sectional, and case-con
trol studies. 

No language or date restriction was included 
when searching databases. Studies that 
interpreted results of high ultraprocessed 
foods as household availabilities instead of 
intakes were excluded. Studies that included 
adults and older adults and did not conduct 
a subgroup analysis by age were excluded. 
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number of studies and differing outcome measures. The 

available evidence was systematically reviewed and 

interpreted to generate new knowledge and insights on 

the association of high UPF intake and health outcomes 

in older adults.

RESULTS

Search Results

Figure 1 displays the process of selecting studies accord

ing to PRISMA. The search identified 3509 articles, and 

after excluding duplicates, 1416 studies remained. After 

abstract and title screening, 205 articles were identified. 

Of these, 15 studies were assessed for eligibility after 

full-text screening, and 6 articles were included in the 

analysis after the selection process.

Overview and Characteristics of Included Studies

The 6 selected studies were published between 2020 and 

2023 and were conducted in 3 countries: the United 

States (n¼ 1),38 Spain (n¼ 4),39–42 and Italy (n¼ 1).30

Data for all Spanish studies originated from the same 

participant group using the same cohort. Two of the 

studies were cross-sectional and observed the associa

tion between UPF consumption and nutritional frailty 

(n¼ 1)30 and cognitive performance (n¼ 1).38 Four of 

the studies were of prospective cohorts and examined 

the relationship between UPFs and the incidence of 

frailty (n¼ 1),41 abdominal obesity (n¼ 1),42 renal func

tion decline (n¼ 1),40 and incident dyslipidemia 

(n¼ 1).39 Table 2 lists the key characteristics of the 

included studies.30,38–42

The number of participants ranged from 652 to 

2713 across the 6 studies. The mean age of participants 

was 68.7 years (range, 67-73 years). Two studies had a 

cross-sectional design and 4 were prospective cohort 

studies. The duration of the cohort studies was between 

3.5 and 8 years.

UPF Consumption

One of the 2 cross-sectional studies assessed UPF con

sumption by having participants complete a food fre

quency questionnaire.30 The other cross-sectional study 

measured UPF intake using two 24-hour recalls.38

Three cohort studies used computer-based dietary his

tory,39–41 and 1 cohort study used face-to-face dietary 

history.42

The exposure of 1 cross-sectional study was calcu

lated according to grams per day per 2000 calories from 

UPFs,30 and the other cross-sectional study assessed 

exposure using percentage of total energy (PTE) 

intake.38 Assessment of exposure in 2 cohort studies 

was through measuring the percent energy of UPF of 

total energy (TE).39,42 The remaining 3 cohort studies 

also measured PTE, in addition to determining grams 

per kilogram of body weight).40,41

Table 3 reports the PTE from UPFs, grams per kilo

gram of body weight and grams per day consumed by 

participants as well as health outcomes associated with 

higher UPF intakes. UPF intakes ranged from an aver

age of 17% to 53% of total intakes measured as PTE or 

percentage of food weight.38–42 One study did not 

report intakes.30

Association between UPF Intake and Health 
Outcomes

All 6 studies presented in this review observed a specific 

adverse health outcome associated with increased UPF 

consumption. Two studies examined the relationship 

between UPF consumption and frailty (Table 3).30,41 A 

cohort study by Sandoval-Insausti et al,41 from the 

Seniors-Study on Nutrition and Cardiovascular Risk in 

Spain (ENRICA) cohort, focused on incident frailty. 

The authors found that the highest quartile of PTE of 

UPF was significantly associated with 3.47 times higher 

likelihood of experiencing unintentional weight loss, a 

frailty measure (odds ratio [OR] ¼ 3.47 [95% CI, 1.95- 

6.17]; P < .001 for trend). Associations were found for 

other frailty components, including little physical activ

ity and slowness (OR ¼ 0.18 [95% CI, 0.14-0.21]; P ¼

.048 for trend) and (OR ¼ 0.20 [95% CI, 0.16-0.23]; P <

.001 for trend), respectively. Similar results were found 

when measuring UPF in gram per kilogram of body 

weight, suggesting that increased UPF food intake 

increases overall risk of frailty.41 A cross-sectional study 

by Zupo et al30 had a different method of measuring 

nutritional frailty, defined in their study as the coexis

tence of physical frailty as well as a nutritional imbal

ance. The proportion of older adults with nutritional 

frailty phenotypes decreased steadily from the highest to 

the lowest quintiles; the percentage dropped from 

21.66% (OR ¼ 1.26; SE ¼ 0.25; 95% CI, 0.86-1.85) to 

0.87% (OR ¼ 0.87; SE ¼ 0.15; 95% CI, 0.61-1.22), 

respectively, indicating that increased consumption of 

unprocessed or minimally processed foods may protect 

against nutritional frailty.30 When adjusting for con

founders such as total protein to energy ratio and alco

hol consumption, however, the protective effect of low 

UPF consumption became less pronounced in nutri

tional frailty, with decreasing odd ratios across quintiles 

([Q1], OR ¼ 0.82; [Q2], OR ¼ 0.82; [Q3], OR ¼ 0.89; 

[Q4], OR ¼ 1.6; [Q5], OR ¼ 4.06).

In another cross-sectional study that examined the 

association between UPF consumption and cognition, 
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researchers observed that participants without preexist

ing chronic health conditions who consumed the high

est amount of UPFs had a 1.37-fold increased risk of 

worse performance in the animal fluency test (a cogni

tive assessment tool) (OR ¼ −1.37 [95% CI, −2.72 to 

−0.03]; P ¼ .040 for trend).38

A cohort study from the ENRICA cohort of 1082 

older adults aged 60 years or older found a relationship 

between high amount of UPF consumption and 

incident dyslipidemia.39 Specifically, participants with 

the highest UPF consumption had more than twice the 

odds of developing incident hypertriglyceridemia 

(≥150 mg dL−1; OR ¼ 2.66 [95% CI, 1.20-5.90]; P ¼

.011 for trend) or low concentration of high-density lip

oprotein (HDL) cholesterol (<40 mg dL−1 in men; 

<50 mg dL−1 in women; OR ¼ 2.23 [95% CI, 1.22- 

4.05]; P ¼ .012 for trend) when compared with partici

pants with the lowest consumptions. They also had an 
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Full-text ar!cles screened (n = 205)

Studies assessed for eligibility (n = 15)

References removed (n = 2093)  
Duplicates iden!fied by Covidence.

Studies excluded (n = 1177)

Studies excluded (n = 190)
113 did not include subgroup analysis by age
29 conference proceedings
19 did not meet age criteria
11 no health outcome
8 Full text unavailable
5 review or book
4 not an observa�onal study
1 did not use Nova classifica�on
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exposure 9 Inadequate sta!s!cal data 5 Not 
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Figure 1. Flowchart of the selection process for the articles included in the systematic review. Abbreviation: UPF, ultraprocessed food.
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increase in TE intake and higher rates of tobacco use 

compared with those with less UPF consumption No 

statistical significance was for low-density lipoprotein 

concentration (>129 mg dL−1). Analysis of individual 

UPF groups did not show any statistical significance 

between UPF consumption and hypertriglyceridemia or 

low HDL cholesterol levels.39

With regard to renal function decline, a cohort 

study of 1212 of participants older than 60 years from 

the same cohort in Spain (ENRICA) measured serum 

creatinine level to estimate glomerular filtration rate. 

Renal function decline was defined as an increase in 

serum creatinine level or a decrease in estimated glo

merular filtration rate that was greater than what is 

expected for age.40 After follow-up, the researchers 

found that participants who consumed the greatest 

amount of PTE of UPF had a 74% higher risk of devel

oping renal function decline (OR ¼ 1.74 [95% CI, 1.14- 

2.66]; P ¼ .026 for trend) when compared with least 

amount of UPF consumed.40 Statistical significance was 

found for both PTE from UPF and grams of UPF per 

kilogram of body weight per day. Although similar 

results were found when analyzing subgroups based on 

cardiovascular risk factors (ie, chronic conditions, high 

blood pressure, diabetes, high cholesterol, obesity), a 

stronger association was found in individuals with dia

betes but without obesity.40

Furthermore, another study correlated high UPF 

intakes with abdominal obesity in the same ENRICA 

cohort.42 Abdominal obesity was calculated based on 

the World Health Organization criteria of a waist 

circumference43 ≥102 cm and 88 cm in men and 

women, respectively. Of 652 participants at baseline 

(years 2008-2010), after a follow-up of 6 years, 177 have 

developed obesity (years 2012-2015). Participants in the 

highest tertile of UPF intakes developed a 62% greater 

association with abdominal obesity (OR ¼ 1.62 [95% 

CI, 1.04-2.54]; P ¼ .037 for trend) when compared with 

the lowest tertile. Additionally, when comparing partici

pants in the lowest tertile with those in the highest ter

tile of UPF intake, the latter ingested more TE intake, 

had lower intake of very-long-chain omega-3 fatty acids, 

and had a lower adherence to a Mediterranean diet.42

Quality Assessment

Table 4 provides results of assessments of the included 

articles’ methodological quality according to the 

NOS.30,38,40–42 Of the 6 included studies, 4 (also from 

the same cohort39–42) exhibited high methodological 

quality (NOS score >7), and 2 had a score <7.30,38

DISCUSSION

This systematic review included articles reporting on 

observational studies that examined the association 

between UPF consumption (using the Nova classifica

tion system) and health outcomes, specifically in studies 

of older adults aged 60 years or older. Two cross- 

sectional studies reported a negative association 

between high UPF consumption on nutritional frailty30

and cognitive function.38 In terms of cohort studies, 

Table 2. Characteristics of Included Studies
Reference Age, y; sample 

size (sex)
Study design Follow-up,  

y
Country 
(cohort)

Assessment of UPFs Comparison

Cardoso et al 
(2022)38

≥60 (mean, 69); 
2713 (54% 
female)

Cross-sectional 1 United States 
(NHANES 
2011-2014)

%TE 
Two 24-h recalls 

T3 vs T1

Zupo et al 
(2023)30

≥65 (mean, 
73.56); 2185 
(49.51% 
female)

Cross-sectional 8 Italy (Castellana 
Grotte [Bari, 
Apulia,  
southern Italy])

g d–1 2000 kcal–1a 

85-item  
self-administered 
FFQ 

Q5 (high) vs Q1 
(very low)

Donat-Vargas 
et al (2021)39

≥60 (mean, 68); 
1082 (52% 
female)

Cohort 5-7 Spain (ENRICA) %TE 
Computer-based  

dietary history 

T3 vs T1

Sandoval-Insausti  
et al (2020)41

≥60 (mean, 
68.7); 1822 
(51% female)

Cohort 5-7 Spain (ENRICA) %TE and g kg–1 

Computer-based  
dietary history 

Q4 vs Q1

Sandoval-Insausti 
et al (2020)42

≥60 (mean, 67); 
652 (44% 
female)

Cohort 5-7 Spain (ENRICA) %TE 
Face-to-face dietary 

history 

T3 vs T1

Rey-Garcia et al 
(2021)40

≥60 (mean 67); 
1312 (51% 
female)

Cohort 5-7 Spain (ENRICA) %TE and g kg–1 d–1 

Computer-based  
dietary history 

T3 vs T1

Abbreviations: ENRICA, Seniors-Study on Nutrition and Cardiovascular Risk in Spain; FFQ, food frequency questionnaire; NHANES, 
National Health and Nutrition Examination Survey; Q, quintile; T, tertile; UPF, ultra-processed foods; %TE, percentage of total energy.
aGrams per day of energy intake of 2000 calories per day (standardization was done by dividing the daily food intake into grams per 
day by calorie intake per day and multiplying it by 2000).30
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high UPF consumption was associated with renal func

tion decline,40 incident dyslipidemia,39 frailty,41 and 

abdominal obesity.42 While these findings suggest a 

potential relationship between high UPF intake and 

negative health outcomes, the strength of this evidence 

is limited because there are a small number of studies 

published solely in this age group (above 60) and the 

majority of the studies in this review came from the 

same cohort (four studies).39–42

There may be several reasons why older adults con

sume UPF, including their lower cost and hyper

palatability’ some of these foods, such as breads and 

cereals, may have been staples in their diets throughout 

their lifetime.44 Ready-to-consume food products are 

convenient and affordable, which is the main driver 

behind their popularity.44 This is especially true for 

older adults, who may be living alone, because they may 

rely on ready-to-consume, processed meals.31 This 

observation is particularly relevant given that a signifi

cant portion of older adults aged >65 years in the 

European Union reside in a single-person household up 

to 40.2% of women and 21.8% of men.45

All studies in this systematic review showed a nega

tive association between increased UPF consumption 

and health outcomes. Although there was variability in 

the specific sources of UPFs across studies in this 

review, most of the foods consumed in the highest 

quantile of UPFs were also considered low nutritional- 

quality foods. This includes energy-dense foods that are 

high in fat, sugar, and sodium.46 For instance, Donat- 

Vargas et al39 found that the highest consumption of 

UPF came from the following: cookies and pastries 

(31.2%), processed meat and meat products (15.7%), 

breakfast cereals and breads (11.1%), and sweets 

(10.9%). However, no statistical analysis was done to 

associate those specific food groups with dyslipidemia. 

Moreover, Rey-Garc�ıa et al40 reported that in their 

study, the highest UPF intakes were from breakfast 

cereals, nonalcoholic beverages (eg, industrially proc

essed fruit juices), cakes and pastries, and meat prod

ucts, although no statistical association was found 

between any of the UPF sub-food groups (eg, breakfast 

cereals group) and the health outcome of renal function 

decline in that study. Another study included in this 

review found that the main food groups contributing to 

UPF intake were meat and meat products (17.8%), cakes 

and pastries (12.4%), cookies (11.9%), yogurts and fer

mented milks (9.5%), jams and confectionary (8.9%), 

and precooked dishes (7.4%).41 Yet, a significant associ

ation with incident frailty was found only for the follow

ing UPF food groups: yogurts and fermented milks 

(plain yogurt is not included in this category), cakes 

and pastries, and nonalcoholic beverages such as instant 

coffee and cocoa, packaged juices, and other nonalco

holic drinks, excluding soft drinks.41

Nonalcoholic beverages also showed a significant 

linear trend when including tertiles as a continuous var

iable in the model associated with abdominal obesity.42

The UPF food groups that contributed the most to the 

association of UPF with abdominal obesity were spirits, 

meat products, and soft drinks, but when comparing 

those subgroups individually, no statistical significance 

was found.42 Two cross-sectional studies included in 

this review did not report UPF sources or subgroup 

associations with health outcomes.30,38

The results of the 6 studies reported in the articles 

included in this review are consistent with those of a 

Portuguese study of participants aged ≥65 years, in 

which the highest UPF contribution came from indus

trially processed cakes and desserts, yogurt and milk- 

based drinks, processed meats, and packaged sweet 

snacks.47 Furthermore, a multinational cohort study of 

participants with a diverse age range (not unique to 

older adults) concluded that an increase of UPF intake 

of approximately 260 g d–1 (excluding alcohol) was 

associated with a higher risk of multimorbidity of can

cer and cardiometabolic diseases (hazard ratio ¼ 1.09). 

Interestingly, the association was only found with 

sugar-sweetened beverages and animal-based UPFs; no 

association was found with breads and cereals or plant- 

based alternatives.48 This is consistent with recent find

ings from a study including older women aged 

≥60 years in whom high UPF intakes (measured as serv

ings per day) from artificial sweeteners and sugar- 

sweetened beverages, fat spreads, dairy, and condiments 

were significantly associated with frailty, but the associ

ation was not found in UPF sources coming from whole 

grains.49 Although some UPF sources are rich in free 

sugars, total fats, and saturated fats, and low in fiber, 

vitamins, and minerals,5 others are rich in fiber and for

tified with vitamins and minerals (eg, cereal and cereal 

products).14,23 These findings challenge the perception 

that all UPF food sources are detrimental to health and 

that the impact of UPFs could depend on the specific 

sub-foods or products within the broad Nova categories, 

highlighting the need for robust subgroup analy

ses.5,22,50–53 Several meta-analyses that assessed observa

tional data sets including adults aged ≥18 years showed 

that higher UPF intakes were associated with greater 

risks of abdominal obesity and increased waist circum

ference.19,22,54 This is consistent with findings from the 

present systematic review. Possible explanations for the 

association could be due to UPFs having low nutritional 

quality and, therefore, associated with higher energy 

intakes.55,56,42

Obesity, alongside tobacco use, insufficient fiber 

intake, and lack of physical activity, are well-established 
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risk factors for dyslipidemia.57–59 This could explain the 

observed association between high UPF intake and dys

lipidemia in this review: participants consuming higher 

amounts of UPFs also had increase TE intake and 

higher rates of tobacco use compared with those with 

lower UPF consumption. Similarly, elevated abdominal 

fat and body mass index are known risk factors for renal 

function decline.60–62 Our findings in the present review 

further confirm this association where participants with 

the highest UPF intakes were associated with around 

50% greater risks of renal function decline when com

pared to those with lowest UPF intakes. This suggests 

that increased UPF may contribute to increased 

abdominal fat and body mass index, potentially exacer

bating the risk of renal function decline.63

In 2 of the 6 studies reviewed in this article, partici

pants who had higher UPF intakes also ate less fiber, 

fruits, and vegetables than those in lower UPF intake 

groups.30,41 Negative health effects associated with cog

nitive function and increased UPF consumption could 

be due to gut microbiome alteration caused by poor 

diet quality and inadequate fiber intake, which are asso

ciated with diets rich in UPFs, as previously 

described.5,64,65 Thus, evidence suggests a possible asso

ciation between lower diversity and abundance of gut 

microbiota (gut microbiome depletion) and impaired 

cognitive function.66 This observation might support 

the reason the included cross-sectional study in this 

review established a link between high UPF intake and 

lower performance in cognitive tests—a crucial indica

tor of cognitive health.38 Consistent with the findings of 

the present review, cognitive function decline was 

observed in adults aged 35-74 years in a study in which 

participants in the second, third, and fourth quartiles of 

daily energy percentage contribution of UPF intake had 

a 28% accelerated rate of global cognitive decline 

(β¼−0.004 [95%CI, −0.006 to −0.001]; P¼ .003) and 

25% accelerated rate of executive function decline 

(β¼−0.003 [95% CI, −0.005 to 0.000]; P¼ .01) com

pared with individuals in the first quartile.67

One of the 6 studies included in this review found a 

significant association between high UPF consumption 

and incident frailty, characterized by unintentional 

weight loss, low physical activity level, and slowness.41

Notably, UPF sources with statistical significance in that 

study were all identified as refined sugar sources, 

including yogurts and fermented milk (excluding natu

ral, unsweetened options), cakes and pastries, and non

alcoholic beverages such as instant coffee, cocoa, 

packaged juices, and other nonalcoholic beverages 

excluding soft drinks. These findings align with those of 

another study within the same cohort that investigated 

associations between added sugar intake and frailty in 

adults aged >60 years.68 Researchers on that study 

observed a greater risk of frailty development in partici

pants with the highest added sugar intake (≥36 g d−1) 

compared with those with the lowest intake (<15 g d−1) 

(OR ¼ 2.27 [95% CI, 1.34-3.90]; P¼ .003 for trend). 

Furthermore, a dose-dependent increase in frailty com

ponents like low level of physical activity and uninten

tional weight loss was observed with increasing added 

sugar intake.68 This association was particularly stron

gest for sugars added during food production, which 

means those foods are also characterized as UPFs. The 

outcome of unintentional weight loss diverges from 

research on adults (including both younger and middle- 

aged populations) for whom intake of UPFs is linked to 

increased risk of overweight and obesity.69–73

A systematic review of data from individuals aged 

10-64 years (n¼ 10 studies) provided evidence that high 

UPF intake significantly increased the risk of being 

overweight and obese by 2% and 26%, respectively.71

Conversely, a cross-sectional study of data on individu

als (mean age, 70 years) from the National Health and 

Nutrition Examination Survey observed that with every 

10% increase in UPF energy contribution, there was an 

increase of prefrailty and frailty risk in both 

underweight-normal and overweight groups by 2% and 

6%, respectively.74 However, neither the highest propor

tion of UPFs by food type consumed nor the exact 

frailty phenotype was declared in that study. Although 

poor diet may contribute to increasing risk of frailty, it 

is important to acknowledge that weakening of muscles 

and frailty could affect older adults’ physical perform

ance and thereby influence dietary intakes toward more 

UPF choices for convenience and ease of preparation.75

For instance, a study of adults aged ≥65 years high

lighted that frailty is linked to lower energy intakes 

(<21 kcal kg−1) and low nutrient intake of protein and 

vitamins D, C, E, and folate after adjusting for TE.76

There is further research evidence that frail adults aged 

≥60 years had insufficient dietary intakes when com

pared with older adults who do not suffer from frailty.77

Therefore, older adults living with frailty may be a vul

nerable at-risk group for poor nutritional status, and 

ensuring adequate energy and nutritional intake is 

imperative for this population group.

An association between high UPF intakes and 

adverse negative health outcomes, including abdominal 

obesity, frailty, renal function decline, dyslipidemia, and 

cognitive function, were identified in this review. 

However, it is essential to note that UPFs encompass a 

range of foods that could be favored by older adults, 

including fortified CCPs. Especially because ultrapro

cessed CCPs were the most consumed UPF by the very 

old (aged >85 years) and were the source of the highest 

amounts of fiber, folate, iron, and selenium.14,23

Additionally, UPF sources in the studies included in 
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this review are mostly from foods of low nutritional 

quality, and some results differ among cohorts includ

ing adults aged ≥18 years (high UPF intake and unin

tentional weight loss).30 Therefore, the conclusions 

drawn from this review are limited due to the lack of 

available studies (n¼ 6) to elucidate the specific associa

tion between high UPF intakes and health outcomes 

among older adults. Stronger evidence with a broader 

range of intakes of UPF sources is important.

Strengths and Limitations

This systematic review has several strengths. To our 

knowledge, it is the first systematic review to examine 

the association between high amounts of UPF con

sumption and health outcomes specifically in older 

adults. A robust methodology was followed that adhered 

to PRISMA guidelines. Also, all included studies had a 

satisfactory participation rate as well as adequate follow- 

up rates, where appropriate, which resulted in satisfac

tory scores when using the risk-of-bias tool for all 

included studies.

Conversely, there are limitations that should be 

considered when interpreting the results. First, some of 

the included studies measured dietary intake using a 

food frequency questionnaire and self-reported dietary 

history tools (ie, computer-based dietary history and 

self-administered food frequency questionnaire), which 

could initiate dietary recall bias.78 These tools can also 

results in miscalculated UPF intake values because they 

are not explicitly designed to gather UPF data. In addi

tion, 3 of the 6 studies solely used higher PTE values to 

quantify UPF intake,38,39,42 neglecting a grams-per-day 

measurement. This approach could be susceptible to 

bias from TE consumption because it could fail to cap

ture true UPF quantity. For example, a participant with 

a lower overall energy intake might have a higher PTE 

of UPF intake even if the actual amount of UPF con

sumed is relatively low. Therefore, measuring UPF as 

both grams per day and energy per day offers a clearer 

picture of absolute UPF intake.79 Second, the number of 

studies included are limited (n¼ 6), which reduces the 

strengths of the findings. Third, in 2 of the 6 included 

studies, multivariable models were adjusted for TE 

intakes,39,42 physical activity, and chronic illnesses, 

which can be a potential limitation, because a sedentary 

lifestyle can be a habit of those who consume a large 

amount of unhealthy foods, which also can be associ

ated with negative health status.80 Fourth, because this 

review included data from observational studies, we are 

unable to provide conclusive evidence directly establish

ing causality between high UPF intake and health out

comes. Last, 4 of the included studies were from the 

same cohort (ENRICA),39–42 which could indicate 

biased results because participants share the same char

acteristics, which limits the application of this reviews 

findings to a broader population.

CONCLUSION

On the basis of current knowledge, we have reported 

the first systematic review, to our knowledge, focused 

on UPF and health status specifically in adults aged ≥60 

years. Higher consumption of UPF was associated with 

incident dyslipidemia, renal function decline, abdomi

nal obesity, frailty, and poorer cognitive performance in 

the studies included in this review.

Four of the 6 studies included in this review were 

from the same cohort, which highlights the lack of 

diversity in studies in which adults aged ≥60 years were 

assessed independently of other age groups. In line with 

the recent UK Scientific Advisory Committee on 

Nutrition statement on nutrition and older adults, 

emphasizes the need to evaluate the efficacy of dietary 

interventions to improve health outcomes for older 

adults,13 further research is required that acknowledges 

the health effects of UPFs on specific age groups 

throughout the life course, rather than adults as a 

homogenous group. This includes properly controlled 

studies with diet-reporting outcomes designed to assess 

UPFs, including sensitive subgroup analysis, and phys

iological, social, and psychological parameters relevant 

to health outcomes in older adults.
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Supplementary Material is available at Nutrition Reviews 

online.
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