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Aim To describe the methods and feasibility of the nutritional intervention carried out within the SPRINTT Randomized 
cotrolled trial. We also illustrate how nutrition interventionists identi�ed participants at risk of malnutrition and the lessons 
learnt from the nutrition intervention.
Findings SPRINTT nutrition intervention was well-received by the majority of the participants. It was mainly carried out 
using tailored nutrition counselling, but also other means of delivering the intervention were successfully used. Compared 
with a standard nutrition prescription, an individualized protocol to diagnose malnutrition and follow-up by tailored nutrition 
counselling helped achieve nutritional targets more e�ectively in spite of diversity of population in nutritional habits and in 
some cases reluctance to accept changes.
Message The SPRINTT nutrition intervention was feasible and allowed �exibility to the varying needs and cultural di�er-
ences of this heterogeneous population of frail, older Europeans. It may serve as a model to educate and improve nutrition 
among community-dwelling older people at risk of mobility limitations.

Abstract
Background The “Sarcopenia and Physical Frailty in Older People: Multicomponent Treatment Strategies” (SPRINTT) 
project sponsored a multi-center randomized controlled trial (RCT) with the objective to determine the e�ect of physical 
activity and nutrition intervention for prevention of mobility disability in community-dwelling frail older Europeans. We 
describe here the design and feasibility of the SPRINTT nutrition intervention, including techniques used by nutrition inter-
ventionists to identify those at risk of malnutrition and to carry out the nutrition intervention.
Methods SPRINTT RCT recruited older adults (� 70�years) from 11 European countries. Eligible participants (n = 1517) 
had functional limitations measured with Short Physical Performance Battery (SPPB score 3–9) and low muscle mass as 
determined by DXA scans, but were able to walk 400�m without assistance within 15�min. Participants were followed up for 
up to 3 years. The nutrition intervention was carried out mainly by individual nutrition counseling. Nutrition goals included 
achieving a daily protein intake of 1.0–1.2�g/kg body weight, energy intake of 25–30�kcal/kg of body weight/day, and serum 
vitamin D concentration � 75�mmol/L. Survey on the method strategies and feasibility of the nutrition intervention was sent 
to all nutrition interventionists of the 16 SPRINTT study sites.
Results Nutrition interventionists from all study sites responded to the survey. All responders found that the SPRINTT 
nutrition intervention was feasible for the target population, and it was well received by the majority. The identi�cation of 
participants at nutritional risk was accomplished by combining information from interviews, questionnaires, clinical and 
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laboratory data. Although the nutrition intervention was mainly carried out using individual nutritional counselling, other 
assisting methods were used as appropriate.
Conclusion The SPRINTT nutrition intervention was feasible and able to adapt flexibly to varying needs of this heterogeneous 
population. The procedures adopted to identify older adults at risk of malnutrition and to design the appropriate interven-
tion may serve as a model to deliver nutrition intervention for community-dwelling older people with mobility limitations.

Keywords SPRINTT · Nutrition intervention · Protein intake · Energy intake · Nutrition counselling

Introduction

Ageing is associated with decreased physical activity, 
decline in lean body mass and loss of appetite, which con-
cur to reducing physical function and performance leading 
to various negative health outcomes [1, 2]. The age-related 
loss of physical performance often results from multi-
ple clinical and subclinical conditions such as frailty and 
sarcopenia [3, 4]. Frailty is a multifactorial geriatric syn-
drome characterized by decreased reserve and diminished 
resistance to stressors [5]. Weight loss, muscle weakness, 
exhaustion, slow walking speed and low physical activity 
are symptoms and signs of phenotypic frailty [6]. Sarcope-
nia is closely related to frailty and is characterized by low 
muscle strength, low muscle mass and poor muscle quality 
as well as reduced physical performance [4, 7]. Both sarco-
penia and frailty increase the risk of falls, mobility limita-
tions, disability, institutionalization, and mortality [4, 6]. 
Malnutrition, in particular inadequate intake of protein, is a 
key contributor to both conditions [8, 9]. Indeed, also poor 
nutrition increases the risk of falls, institutionalization, use 
of health services and mortality, whereas good nutrition sup-
ports healthy and active aging [2, 10–12]. Nutrition is, thus, 
a key modifiable target to foster successful ageing.

In previous studies, short-term interventions combining 
nutrition with exercise have proven to be effective in improv-
ing physical function, performance and lean mass in older 
people [13–16].

The multi-center, Innovative Medicine Initiative (IMI)- 
funded project “Sarcopenia and Physical Frailty in Older 
People: Multicomponent Treatment Strategies” (SPRINTT) 
is the first long-term large-scale randomized controlled trial 
(RCT) focused on physical frailty and sarcopenia in com-
munity-living frail older Europeans. The primary objective 
of SPRINTT is to determine the effectiveness of combined 
physical activity and nutrition at preventing mobility dis-
ability in at-risk older people [17, 18]. Here, we describe 
the methods and feasibility of the nutritional intervention 
carried out within the SPRINTT RCT. We also illustrate 
how nutrition interventionists identified participants at risk 
of malnutrition and the lessons learnt from the nutrition 
intervention.

Methods

Overall trial design

The SPRINTT RCT was carried out in 11 European coun-
tries (Austria, Czech Republic, Finland, France, Germany, 
Great Britain, Iceland, Italy, the Netherlands, Poland, and 
Spain) with 16 study sites. The Università Cattolica del 
Sacro Cuore (Rome, Italy) acted as the coordinator of the 
study. Rationale, design and methods including power esti-
mation of the SPRINTT RCT are detailed elsewhere [17]. 
Exclusion criteria are presented in supplementary Table 1. 
SPRINTT was approved by national ethics committees and 
all participants provided a written informed consent prior 
to enrolment. The trial is registered in ClinicalTrials.gov 
(NCT02582138).

Briefly, in the SPRINTT RCT participants were randomly 
allocated to one of two groups: (1) a multicomponent inter-
vention (MCI) group that received physical activity classes 
twice a week, a home-based exercise program, and an indi-
vidualized nutritional intervention, and (2) a healthy age-
ing lifestyle education (HALE) group, in which participants 
regularly took part in various group activities and lectures 
about health-related topics other than nutrition and exer-
cise. The MCI was delivered by certified exercise trainers 
and dieticians/nutritionists at each trial site. The trial lasted 
for a minimum of 2 and a maximum of 3 years depending 
on participants’ start date. The primary outcome of RCT 
was incident mobility disability, defined as an inability to 
walk 400 m within 15 m without a walker or assistance from 
another person [19]. Secondary outcomes were changes in 
muscle mass, physical performance, falls, nutritional status, 
mood, cognition, use on health services, quality of life, cost 
effectiveness of the study, and mortality.

Nutrition intervention survey

A survey about the SPRINTT nutrition intervention was sent 
to all nutrition interventionists at the 16 trial sites. The sur-
vey covered questions about identification of participants at 
risk of malnutrition, methods used to carry out the interven-
tion, and details about the intervention. The survey questions 
are listed in Table 1.
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Results

All of the SPRINTT nutrition interventionists responded to 
the survey. All responders considered the SPRINTT nutri-
tion intervention feasible for the target population and well 
received by the majority of the participants.

Identi�cation of�SPRINTT participants at�nutritional 
risk

Participants at nutritional risk were identi�ed by combining 
information from questionnaires, clinical assessments, and 
biomarker data presented in Table�2. Three-day food diaries, 

body weight or body mass index (BMI) and the Mini Nutri-
tional Assessment (MNA) were used by more than 80% of 
nutrition interventionists. In addition, they used check lists 
and nutrition anamnesis, and carried out nutritional inter-
views (oral and questionnaires) about diet history, general 
dietary habits, possible allergies or intolerances, cooking 
and grocery shopping habits or food services used (meals on 
wheels, eating out, etc.) and other factors that might in�u-
ence individual nutrition (see Fig.�1).

On the basis of this information, nutrition intervention-
ists drafted a nutritional plan in collaboration with the par-
ticipants to complement and improve the participant diet as 
needed to meet the SPRINTT nutrition goals and to ensure 
good diet quality.

Body weight loss or malnutrition were named as major 
problems only in three study sites, whereas overweight and 
obesity were more common. Poor diet quality and subopti-
mal protein intake were commonly encountered problems.

Nutrition intervention in�the�SPRINTT-study

The nutrition intervention in SPRINTT was carried out 
mainly through individual-tailored nutritional counselling. 
The participants �lled in 3-day food diaries prior to meetings 
with a trained research nutritionist/dietician, who analyzed 
the diaries. The intervention had three prede�ned goals: 
a total daily energy intake of 25–30�kcal/kg body weight 
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