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General introduction

1
INTRODUCTION

The world population is ageing. In the past 160 years, average life expectancy 

increased from 40 to 80 years.1 This success is the result of advances in sanitation, 

income, medicine and nutrition.1,2 In the same period, presumed boundaries in 

the increasing life-expectancy have always been broken.1 Several countries that 

experienced a stagnation of the increasing trend in life expectancy, have caught up 

in the last years.3 Current projections also predict with high probability that female 

life expectancy at birth will break the 90 year barrier by 2030 in South Korea.4 In 

addition, in the first decades after the Second World War life expectancy increased 

rapidly in the Western World.5 So, regardless of the exact trends and limits in future 

life expectancy, the number and proportion of adults aged over 65 will increase in 

almost all countries of the world.6,7 

As a consequence, many countries nowadays face a high prevalence of age-related 

diseases. Increasing prevalence of diabetes, cardiovascular disease and risk factors 

for these diseases has been seen in the past decades almost everywhere.8-10 In 2019, 

the global cardiovascular disease prevalence was estimated to be 523 million people. 

Global diabetes prevalence was estimated to 463 million in 2019.10 Additionally, the 

risk factors hypertension, hypercholesterolemia and obesity have a high prevalence, 

especially in the high income regions of the world.11-13 

Many of the age-related diseases are modifiable by lifestyle. Healthy lifestyle is 

associated with a 66% reduced risk on cardiovascular disease.14 An unhealthy 

lifestyle increases diabetes risk with 75% compared to a healthy lifestyle.15 Major 

components of lifestyle are physical activity, diet, alcohol consumption, smoking 

behaviour, stress, sleeping pattern and personal hygiene. 

Physical activity is consistently identified as one of the best means to impact 

healthy ageing.16-21 Daily physical activity has been found effective at preventing 

and treating many age-related diseases and risk factors such as cardiovascular 

disease, diabetes, hypertension, obesity, osteoporosis, and sarcopenia.16-18 In older 

adults it also reduces depression, anxiety, the risk of falls and increases mobility, 

quality of life and longevity.18-20 According to the World Health Organisation (WHO), 

the recommended level of physical activity is 150 minutes of moderate-intensity 

aerobic physical activity or 75 minutes of vigorous-intensity aerobic physical activity 

a week for older adults (>64 years).
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However, an estimated 31% of the global population does not reach the recommended 

level of physical activity.22 Physical inactivity is a driving force behind the high 

prevalence and incidence in age-related diseases and mortality.23,24 It is estimated 

that physical inactivity causes 5.3 million deaths worldwide annually.25 Physical activity 

is negatively associated with age. The estimated number of older adults not reaching 

the recommended level of physical activity ranges between 17 – 97.6% and increasing 

age is associated with a higher risk of physical inactivity.26-28 Perceived barriers for the 

adoption or maintenance of physical activity in older adults are age, poor health, unsafe 

environment, distance from recreational facility, lack of knowledge and understanding 

of physical activity, lack of company, lack of interest, lack of opportunities and lack 

of transport.29,30 Facilitators for physical activity included the motivation to maintain 

physical and mental health, increased self-efficacy, social support, group cohesiveness, 

and access to affordable, convenient, and stimulating physical activity options.30-32

Interventions are effective in increasing physical activity behaviour in older adults 

during the intervention period.20,33,34 This increase in physical activity subsequently 

also has effect on clinical meaningful outcomes.33,35 However, long term effects 

of interventions are scarce, when the intervention period ends physical activity 

behaviour often declines.20,36-38 Long term effects on physical activity behaviour after 

an intervention depend on intervention technique, intervention duration, physical 

activity intensity during intervention and self-efficacy.39,40 Behaviour, or social-

cognitive change techniques focusing on increasing self-efficacy and physical activity 

do increase the long term effect of interventions, but not indefinitely.41,42 To obtain 

sustainable effect, physical activity interventions must be permanent. However, there 

are not enough professionals and financial resources to deliver physical activity 

interventions permanently to all inactive older adults.

New intervention strategies are needed to promote and support physical activity. 

These interventions need to successfully promote physical activity, be able to reach 

large numbers of older adults and have a sustainable effect on physical activity 

behaviour. Expensive interventions using scarce professionals are inherently unfitted 

to meet these three requirements. 

One alternative solution that has been suggested to solve this problem are eHealth 

interventions. Online physical activity promotion is a method that could be suitable 

to sustainably increase physical activity in large numbers of older adults. However, 

results of these studies do not show long term effectivity yet and fail to engage 

large numbers of older adults.43-46 New studies need to focus on how to increase 

effectiveness and adherence of these interventions, especially in older adults. 



13

General introduction

1
Furthermore, most of these studies are not specially designed for older adults.47,48 

Phone-based interventions show promising effects.49 However, phone-based 

interventions with professionals are unable to reach large numbers of older adults 

because they are conducted one on one. Phone-based interventions without the 

use of professionals could be a promising solution.

Studies show that the preference of face-to-face contact during intervention is 

especially present in older adults.50-53 Classic face-to-face group interventions 

with a professional are too expensive to be sustainable and are limited by the 

scarcity of professionals. Similar to phone-based interventions, classic face-to-

face group interventions could be a promising solution without the dependency 

on professionals. Removing professionals from physical activity interventions is a 

new and emerging philosophy. Replacements of these professionals are, in the 

case of eHealth, webpages, apps or algorithms. In phone-based or face-to-face 

interventions, professionals can be replaced by volunteers or peers. 

Peer coaching is a particular promising solution to avoid the use of costly and scarce 

professionals.54-57 Peer coaching is a face-to-face intervention to reach a common goal 

given by a non-professional, who has a common background with the recipient, either 

through a similar life experience or other shared characteristics.58 The strength of peer-

coaching lies in empathy and using the experiential knowledge of the peer coach, to 

understand the other peers wishes, motivations, possibilities and limitations. The most 

successful and widely-known peer coaching initiative is Alcoholics Anonymous, with 

more than two million members spread over 150 countries.59-61 

In physical activity interventions, empathy from peer coaches could help improving 

long term maintenance of physical activity.62 Also, unsupervised peer coaches showed 

similar effects regarding physical activity promotion compared to professionals, 

students and supervised peer coaches.57,63 Additionally, the handful of studies that 

do report on adverse events show no difference in the number of adverse events 

between peers and professionals.64 These insights make peer coaching a suitable 

delivery method for physical activity interventions for older adults.

Thus far, no study has investigated peer coached physical activity interventions 

where peer coaches are also responsible for the organization of the intervention. 

A completely sustainable intervention must be able to operate independently of 

expensive and scarce professionals. Also, the intervention must be able to be self-

supporting and not dependent on financial resources from the public or private 

sector.
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AIM OF THIS THESIS

In this thesis we investigate the possibility of a face-to-face group intervention 

exercising outside to sustainably increase physical activity in older adults. By 

replacing the professional with a peer coach, there are in theory no limitations in 

terms of reach and sustainability due to scarcity of professionals and high structural 

costs. By using the public space there is no need for expensive and scarce venues. 

In principle, each neighbourhood or community could start a peer coach physical 

activity intervention. However, there was no study regarding the effect, reach and 

sustainability of such an intervention. Moreover, implementation strategies of this 

intervention were also unknown. All these aspects are studied and described in this 

thesis. Additionally, possible referral schemes in primary care and ways to structure 

future umbrella organization are explored.

The goal is to show first proofs of effect and feasibility of a peer coach physical 

activity intervention for community dwelling older adults. In this thesis we first 

study the effectivity of such an intervention. Secondary, we study the feasibility of 

implementation of this intervention. Thirdly, we study a possible referral scheme 

from primary care to this intervention. Finally, we describe a possible structure of a 

nationwide implementation of this intervention. 

The intervention studied in this thesis is unique as it is not depending on a 

specific sector. This is important because many means to population change 

are in different sectors than healthcare. For example the sectors urban planning, 

transportation, education, employment and politics.65 Secondly, the implementation 

of this intervention does not need many resources and high executive power and 

implementation of intervention often happens at levels with poorer resources and 

lower executive power.65 
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TERMINOLOGY

Using peers in physical activity promotion comes with a variety of terms and ideas. It 

is important to note that in this thesis we follow the typology of Matz-Costa et al.58 A 

peer coach is strategy-planner and motivator. Similar to a professional gym teacher 

during gym class at school. The primary objective of a peer coach is to plan exercise 

sessions and encourage participants to complete these exercises. This is how the 

role of a peer coach was implemented in the intervention. A peer coach can also fulfil 

the roles of a peer mentor or peer support where he or she acts as an experienced 

other or a moral support-provider. These are secondary roles that can happen when 

peers are grouped together, but this was not implemented in the intervention.

Matz-Costa et al. also make a distinction between peer-delivered interventions, 

where the peer directly delivers the physical activity program content or a portion 

of the content, and peer-assisted interventions, where the peer assists in the delivery 

of the program content or a portion of the content.58 Matz-Costa et al. do mention 

that an intervention can be a hybrid form of these two and that this distinction has 

not been explicitly made in the literature. The physical activity intervention in this 

thesis is peer-delivered, as the peer coaches deliver the program content directly 

to the participants.
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OUTLINE OF THIS THESIS

This chapter, chapter one, provides a general introduction to the thesis

Chapter two investigates the relationship between the timing and magnitude of 

physical peak performance and life expectancy. This relation is based on life-history 

theory. A theoretical framework that seeks to explain how natural selection shapes 

key life events of an organism’s life. These key life events, including growth, sexual 

maturation, behaviour and lifespan, are intertwined and the timing of one event 

influences the other. Physical activity is an important factor that influences health, but 

this study also shows there is a biological predisposition for timing and magnitude of 

physical peak performance and lifespan regardless of an individual’s efforts.

Chapter three describes a proof-of-principle of a peer coach physical activity 

intervention of community dwelling older adults. This self-organising intervention, 

created and organised by older adults themselves, is a successful example of long-

term physical activity promotion. In this chapter we describe the components of the 

intervention and the effects on health and well-being. This chapter is the basis when 

implementing new physical activity interventions for a feasibility study.

After chapter three, the question arises if healthcare professionals could create a 

self-organizing peer coach physical activity intervention. Chapter four describes a 

feasibility study. It studies the process of implementing a new peer coach physical 

activity intervention and making them self-organizing after a short period of time. 

This part gives insight if the self-organizing physical activity intervention, that was 

previously created by older adults themselves, can be actively implemented by 

healthcare professionals in different settings.

Although chapter four showed that healthcare professionals can implement a self-

organizing physical activity intervention, there was no active recruitment strategy 

to reach older adults. The peer coach physical activity intervention is successful 

by itself it was largely based on healthy older adults in the neighbourhood. Linking 

the intervention to primary care could increase the recruitment of older adults that 

benefit form daily physical activity the most. Chapter five describes the experiment 

that tested the effect of a primary care referral scheme. Prevention is becoming 

an increasingly important objective in primary care. A successful physical activity 

intervention at the disposal of primary care physicians could increase prevention 

efforts.



17

General introduction

1
The future of peer coach physical activity interventions as a population approach 

is described in chapter six. Here, we describe the Círculos de Abuelos, a Cuban 

example of a population approach to increase physical activity in older adults. The 

organizational structure and success of the Círculos de Abuelos can act as inspiration 

for policy makers and healthcare professionals to implement physical activity 

promotion on a population level.

Chapter seven summarises the main conclusion and discusses possible 

considerations of this thesis. Additionally, several implications of the results of the 

study are stated. Finally, several recommendations for future studies are discussed.
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ABSTRACT

Life history theory postulates a trade-off between development and maintenance. 

This trade-off is observed when comparing life histories of different animal species. 

In humans, however, it is debated if variation in longevity is explained by differences 

in developmental traits. Observational studies found a trade-off between early and 

high fecundity and longevity in women. Development encompasses more than 

fecundity and also concerns growth and physical performance. Here, we show 

a life history trade-off between early and above average physical performance 

and longevity in male Olympic athletes. Athletes who peaked at an earlier age 

showed 17-percent increased mortality rates (95% CI 8-26% per SD, p<0.001) and 

athletes who ranked higher showed 11-percent increased mortality rates (95% CI 

1-22% per SD, p=0.025). Male athletes who had both an early and extraordinary 

peak performance suffered a 4.7-year longevity cost. (95% CI 2.1-7.5 years, p=0.001). 

This is the first time a life history trade-off between physical performance and 

longevity has been found in humans. This finding deepens our understanding of 

early developmental influences on the variation of longevity in humans.
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INTRODUCTION

Generalized life history theory postulates a trade-off between development and 

maintenance explaining the considerable variation of traits like age at maturation, 

age at first reproductive event, number of offspring, size and lifespan across and 

within species.1-3 It is debated whether the variation in human lifespan can also be 

explained by such trade-offs. Observational studies in women have shown early and 

above average fecundity to come at a cost of longevity.4-8 The life history of men has 

no distinct mark of the end of development as menarche in women, but negative 

correlations between number of offspring and life-span after age 50 have also been 

reported for males.7,8 This could be explained as males invest more in physical 

strength and growth, which is associated with attractiveness and dominance, two 

traits important for male fitness.9,10

Professional athletes push their physical performance to the maximum and keep 

accurate track of these achievements. Consequently, their personal record is an 

accurate representation of the age of their peak performance. Under the assumption 

that professional athletes train at maximum intensity, this peak performance is an 

accurate read-out of the maximal physiological capacity of the individual. Because 

athletes compete intensely, the rank of peak performances is an accurate comparison 

of these maximal physiological capacities of athletes. According to theory of life 

history regulation, the period before the peak performance could be considered 

as development, while the decline in physical capabilities after setting a personal 

record is a hallmark of the ageing process.11,12



26

Chapter 2

RESULTS

We used a unique historical cohort of 1055 Olympic track and field athletes from 41 

different nationalities from the Olympic Games from 1896 through 1936.13 Track and 

field is a large group of similar sports for individual performance where the results 

are measured on a continuous scale. Technological advancements contribute only 

little to basic body functions like running, throwing and jumping, which are critically 

dependent on physical strength and coordination. Athletic games are therefore an 

ideal group of sports to use in this study. Of these Olympic athletes 958 were men 

and 97 women, competing in 58 disciplines. Most historical athletes competed in 

several disciplines and therefore we had information on 2320 personal records. Mean 

age at personal record was 24.9 years (SD 3.8). The year of birth ranged between 

1864 and 1913, and the year of death ranged between 1901 and 2010. Mean age at 

death was 72.1 years (SD 16.9). (See Supplementary Information)

To compare peak performance of athletes from different disciplines and sexes we 

standardized age at, and rank of the personal record per discipline and sex. Athletes 

who had a peak performance one standard deviation earlier showed 17-percent 

increased mortality rates compared to those who reached their personal record 

later in life (95% CI 8-26%, p<0.001). Independent of the age of their personal record, 

athletes who ranked one standard deviation higher than their peers showed 

11-percent increased mortality rates compared to those who were ranked lower 

(95% CI 1-22%, p=0.025).

Figure 2.1 presents outcomes of various additional analyses. First, we analyzed 

males and females separately. Because of the small number of women in the 

early Olympic Games under study here, the risk estimates for women have very 

wide confidence intervals, but were not significantly different from men. Second, 

to exclude the influence of accidental causes of mortality directly related to 

professional sports, we analyzed survival from age 50 onwards. The outcomes 

did not differ. Third, instead of compiling their multiple personal records, we only 

analyzed the personal record in the athlete’s primary discipline, the highest ranking 

discipline, which provided similar outcomes. Fourth, we performed analyses 

in which we standardized the personal records not per Olympic discipline but 

per cardiovascular intensity category as classified by the American college of 

cardiology, and per category as classified by the IAAF as we have done earlier.14-16 

The estimates were unaffected. Finally, we considered whether the outcomes 

could have been influenced by any kind of performance enhancing drugs. The first 

doping that was proven effective was developed in 1935; we therefore assumed 
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that before that year an effect of doping was excluded.17,18 Using the 92% of the 

observations that were achieved before 1935 yielded similar results (Figure 2.1). It 

is important to note that cocaine was available since the first Olympic games and 

could have played a role in the association.

Hazard ratio

Earlier age at personal record

Age at personal record standardized per IAAF category

Age at personal record standardized per cardiovascular category

Age at personal record of highest ranking discipline

Year of personal record <1935

Age at death >50

Female
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All 

p

<0.001
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<0.001

<0.001
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<0.001
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Year of personal record <1935

Age at death >50

Female

Male

All

p

0.025

0.979

0.055

0.031

0.020

0.026

0.015
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Higher rank of personal record
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HR (95%CI)
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Figure 2.1. Hazard ratio (HR) for mortality of all Olympic athletes under study and several 

additional analyses. (A) Hazard ratio per standard deviation younger age at personal record and 

(B) per standard deviation higher of rank of personal record. Hazard ratios were derived from a 

multivariate left truncated Cox’ regression model, adjusted for nationality, sex, year of birth and 

respectively rank of personal record or age at personal record. Main analysis is with all 1055 

Olympic athletes. ‘Age at death >50’ indicates that all athletes who died before age 50 were 

excluded. For the ‘Age of personal record of the highest ranking discipline’ analysis, we used an 

athlete’s relative best discipline to calculate age and rank of peak performance. In the analyses 

‘Standardized per cardiovascular category and IAAF category’, we grouped and standardized age 

and rank of personal record per cardiovascular intensity or per IAAF category (see methods). In the 

‘Year of personal record <1935’ analysis, all personal records set after the year 1935 were excluded.
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Life history regulation presumes a compromise between variations in the age at, 

and the extent of physical development and longevity (see Figure 2.2A).19 Figure 

2.2 also presents the average age at death depending on the age and the rank of 

the personal record. Since hazard ratios of mortality for women were not significant 

associated with age or rank of personal record, the following estimates were 

calculated in males only. Male athlete’s age at death increased from 73.4 (SE 1.3) 

years in those who had their peak performance in the 25% youngest age range to 

77.9 (SE 1.2) years in athletes who reached their personal record in the 25% oldest 

age range (panel B, p<0.001). Panel C shows the association between the rank of 

the personal record and the age at death. The age at death decreased from 76.8 (SE 

1.7) years in those who had their peak performance in the 25% lowest ranks to 74.1 

(SE 1.4) years in male athletes who reached their personal record in the 25% highest 

ranks (p=0.028). Panel D shows the joint effect of age at, and rank of the personal 

record. We found that the mean age at death was lowest (72.8, SE 1.4) for those male 

athletes whose personal record was in the earlier half of age and better half of rank. 

Male athletes who peaked at a later age and had a relatively minor rank died at a 

mean age of 77.5 (SE 1.2), resulting in a 4.7 (SE 1.4) year difference in life expectancy 

between the two groups (p=0.001).
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Figure 2.2. Age at death of male athletes dependent on the age and rank of their personal 

record. (A) Predicted scenarios by life history theory with a later age at personal record and a 

higher performance score of personal record. (B) Estimated mean age at death per quartile of 

age at personal record and (C) estimated mean age at death per quartile of performance score 

of personal record. Error bars denote one standard error. (D) Estimated mean age at death and 

between brackets the corresponding 95% confidence interval shown for four different groups. All 

estimates are derived from a linear mixed model with only males who died after age 50, adjusted 

for sex, year of birth, nationality and respectively rank of personal record or age at personal record.
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DISCUSSION

Several factors have to be considered when interpreting the present findings. 

First, differences in socioeconomic status could have distorted the observations 

as wealthier athletes may have had better training and therefore gained better 

personal records at an earlier age. An affluent environment during development 

is not only likely to contribute to earlier and better physical performance, wealthy 

people on average live longer than poor people. We did not have information on 

the socioeconomic position of the athletes, but differences are unlikely to explain for 

the observed trade-off, for they would have worked in the opposite direction and, 

if anything, they may have masked the associations and any true biological relation 

would even be stronger. We also had no information on the height of athletes.

Early cessation of training and competition of individual athletes could have resulted 

in an underestimation of the age, and the rank of the personal record. Personal 

records however, have been recorded not only at the Olympic Games but also at 

every other official competition, and we assumed that all athletes were determined 

to maximize their performance over a prolonged period and would only stop 

prematurely in rare instances. Even if early cessation was frequent, it would have 

weakened the observed association between peak performance and age at death 

and again, any true relation would be stronger than we observed here.

According to expectation, we observed a gradual increase in life expectancy 

of athletes from later birth cohorts (data not shown). Moreover, a recent year of 

birth was also related to a better personal record at an earlier age. This ongoing 

professionalization of sports thus masked the observed trade-off; we therefore 

adjusted for birth cohort.

It is difficult to interpret the outcomes among women. One possibility is that there 

is a sex dimorphism and the effect is smaller in women, but we were not able to 

study this properly because of the relatively small number of female athletes. The 

alternative is that the variance is greater but the effect size is not different. It has 

already been shown that early sexual maturation and high fertility of females, which 

can also be considered a peak physical performance, come at a longevity cost.4-6 

Especially under adverse environmental conditions, the average lifespan of fertile 

women is reduced by fatal consequences of pregnancy and childbirth. Moreover, 

experimental models and observations in humans also provide evidence that 

increases in fecundity come with a longevity cost.7,8,20,21
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Whereas previous studies on the cost of sexual development and success could 

only reliably be estimated in women, we here show for the first time that early and 

extraordinary peaks in physical performance trades off at longevity in men. Physical 

excellence and sports may have a direct cost due to intense training and fierce 

competition, especially when there is a high risk of bodily collision or levels of 

physical contact.16 It is less likely that these direct costs explain the observed trade-

off between early and extraordinary physical performance and longevity, since we 

showed a similar trade off when analyzing residual life expectancy from age 50. This 

finding supports the idea that early and extraordinary peak performance comes 

with a higher pace of ageing.22,23 It is tempting to speculate about the underlying 

biological mechanisms of this developmental constraint. Some have suggested 

that growth and subsequently, larger size, result in a body which costs more energy 

to maintain, explaining the higher pace of ageing.24,25 The mTOR pathway, which 

regulates growth in early life and pace of ageing in late life, is a potential molecular 

pathway that can explain for the observed trade off.26-28 Others have suggested 

that hormonal regulation of development and maintenance could play a role, as 

has been observed for the GH-IGF signaling pathway explaining the size-life span 

trade off in domestic dogs, and the muscle mass-immune competence trade-

off mediated by testosterone observed in primates and other species.10,29-32 All 

mechanistic explanations are plausible and it needs to be studied which pathways 

are causal, and at which we can intervene to secure longer and healthier lives.
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METHODS

Experimental design

This study is an observational cohort study to investigate the effect of the age 

at, and relative rank of personal record on age at death in Olympic track and 

field athletes.

Study population

Data on year of birth, year of death, discipline, year of personal record, 

performance score of personal record and nationality were retrieved from the 

continuously updated and most comprehensive online database on Olympic 

athletes: Sports Reference database, in April 2014.13 We used this database 

previously to determine the difference in mortality between disciplines with 

different cardiovascular intensity.16 We included all Olympic track and field 

athletes with a known personal record. This group consisted of 3671 athletes. 

First, we excluded 2274 athletes who were born after 1913 to ensure that we had 

a cohort of individuals with a complete life history. Second, we excluded 126 

athletes with an unknown date of birth and 216 athletes with an unknown age of 

death. In an additional analysis, we excluded athletes who died before age 50 

(n=120), to minimize the effect of survival bias and extrinsic or accidental causes of 

mortality. For one of the analyses, we excluded all personal records set after the 

year 1935, effectively before the effective doping became available. Recording of 

personal records was not bound to the Olympic Games and also include every 

official competition, excluding trainings.

Disciplines

The track and field category consisted of 58 disciplines. In the throwing and 

jumping disciplines we used distance as a measure, in the running disciplines we 

converted time over a fixed distance to average speed for reasons of comparison, 

and in the pentathlon and decathlon we used the number of points. Variation in 

the number of points in the pentathlon and decathlon was high enough to be a 

good reflection of the athlete’s performance.

The performance score of personal record was average speed (m s-1) for 

the running or walking disciplines, distance (m) for the throwing and jumping 

disciplines or number of points for the pentathlon and decathlon.
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When categorizing the various disciplines per cardiovascular intensity category 

we used the classification of sports published in the Journal of American 

college of cardiology, as we have used before [15,16].15,16 In the analysis where 

we grouped multiple disciplines according to the International Association of 

Athletics Federation (IAAF) classification before standardization, we categorized 

the disciplines in a short, middle, long, jumping and throwing category.14

Statistical analysis

For means of comparison between disciplines we standardized age and performance 

score of the personal records. We divided the deviation from the mean age at 

personal record of the discipline and sex for each discipline and sex separately. 

The same was done for the performance score of the personal record to derive the 

relative rank of the personal record. Additionally, we grouped personal records per 

cardiovascular intensity category or per IAAF category, as described earlier, and 

standardized age and performance score in these groups to derive an alternative 

method for estimating the relative age and rank of the personal record.

Most athletes had more than one personal record and had therefore more than 

one age and performance score of personal record. For the primary analysis we 

calculated the average age and rank of the personal record for each of the disciplines, 

all after standardizing. As an additional analysis we used the best personal record of 

an athlete, their primary discipline, using the record with the highest rank.

We used a left truncated cox proportional hazard model to calculate hazard ratios 

for mortality from the age of the peak performance forward. We used estimated 

marginal means from a linear mixed model to estimate the mean age at death in 

groups. The linear mixed model was applied on the subset of 844 male athletes who 

died after age 50, to artificially left truncate the linear mixed model. All estimates 

were adjusted for sex, year of birth and nationality where possible.

All analyses were performed using IBM SPSS Statistics 22.0 (IBM Corp., Armonk, NY).
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ABSTRACT

Many age-related diseases can be prevented or delayed by daily physical 

activity. Unfortunately, many older adults do not perform physical activity at the 

recommended level. Professional interventions do not reach large numbers of older 

adults for a long period of time. We studied a peer-coach intervention, in which 

older adults coach each other, that increased daily physical activity of community 

dwelling older adults for over 6 years. We studied the format and effects of this 

peer coach intervention for possible future implementation elsewhere. Through 

interviews and participatory observation we studied the format of the intervention. 

We also used a questionnaire (n=55) and collected 6-min walk test data (n=261) 

from 2014 to 2016 to determine the motivations of participants and effects of the 

intervention on health, well-being and physical capacity. Vitality Club is a self-

sustainable group of older adults that gather every weekday to exercise coached 

by an older adult. Members attend on average 2.5 days per week and retention 

rate is 77.5% after 6 years. The members perceived improvements in several 

health measures. In line with this, the 6-min walk test results of members of this 

Vitality Club improved with 21.7 meters per year, compared with the decline of 2-7 

meters per year in the general population. This Vitality Club is successful in durably 

engaging its members in physical activity. The members perceive improvements 

in health that are in line with improvements in a physical function test. Because of 

the self-sustainable character of the intervention, peer coaching has the potential 

to be scaled up at low cost and increase physical activity in the increasing number 

of older adults.
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INTRODUCTION

Many age-related diseases can be prevented or delayed by a healthy lifestyle.1-4 

Especially daily physical activity has been found effective at preventing and 

treating many age-related diseases and risk factors such as cardiovascular disease, 

hypertension, obesity, type 2 diabetes, osteoporosis, and sarcopenia.5-7 In older adults 

it also reduces depression, anxiety, the risk of falls and increases mobility, quality of 

life and longevity.7-9 Unfortunately, most older adults do not reach the recommended 

level of 150 min of physical activity per week.10-12 As a result, physical inactivity is 

currently a major cause of age-related health problems.13 Different professional 

interventions to increase physical activity given by physicians, physiotherapists, 

and nurses are successful during the intervention period and have been found to 

have substantial health benefits. However, these professional interventions generally 

only reach a small part of the target population. Furthermore, when the intervention 

stops, physical activity returns to baseline and the beneficial effects vanish in most 

participants.14,15 Due to a scarcity of time, money and healthcare professionals, older 

adults cannot receive a continuous professional intervention for the rest of their 

lives.16,17 Therefore, other more sustainable options to increase daily physical activity 

for the rising number of older people have to be explored.

Among the alternatives are online interventions, but the first intervention studies in 

this field have not been able to increase daily physical activity for large numbers of 

people.18,19 Furthermore, most of these studies are not specially designed for older 

adults.20,21 Phone based intervention is another option that has been studied in older 

adults and has proven effective in promoting physical activity in some studies.22 

However, studies show that face-to-face social support and buddy systems are 

successful in increasing physical activity and most preferred by older people.23-26 

One particularly promising intervention not constraint by a scarcity of professionals 

is peer coaching.27-30 Peer coaching is a face-to-face intervention to reach a 

common goal given by a non-professional, who has a common background with 

the recipient, either through a similar life experience or other shared characteristics. 

The strength of peer-coaching lies in empathy and using the experiential knowledge 

of the peer coach, to understand the other peers wishes, motivations, possibilities 

and limitations. The most successful and widely-known peer coaching initiative 

is Alcoholics Anonymous, with more than two million members spread over 150 

countries.31-33 Although this initiative is secondary prevention, peer coaching could 

also be effective in primary prevention such as increasing physical activity in older 

adults.
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We studied how peer coaching is used to sustainably increase daily physical activity of 

a group of older adults in a proof-of-principle in Ulft, a rural town in The Netherlands, 

where a group of older adults gathers daily for 1 hr physical activity coached by a 

peer. Here, we describe the FreeWheel club, the first Vitality Club, by examining the 

format, the motivations of the members and the effects of participation on health, 

well-being, and physical capacity. The analysis of this successful proof-of-principle 

could provide a basis for future implementation elsewhere.
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METHODS

Format of the intervention

The FreeWheel club was founded by an older adult in September 2010 as a public 

benefit organization. At the time of the study the club consisted of 69 older adults, 

of which 63 were member and 6 were founder or peer coach. The FreeWheel club 

is situated in a rural area with around ten thousand inhabitants. The goal of 

the FreeWheel club was to be a self-sustainable, easily accessible and low-cost 

club with daily exercise especially tailored for older adults, but people of all ages 

were allowed to participate.

The setting, daily routine and social interaction of the group was documented 

through participatory observation. Semi-structured in-depth interviews were 

conducted by the first author with the two initiators of the FreeWheel club and 

the four peer coaches. Removed additionally, membership administration was 

used to identify date of enrolment of members. Exact date of enrolment and 

disenrollment of former members was unknown. Based on the interviews, a 

questionnaire was designed and sent to all 63 members of the FreeWheel club (55 

respondents). The questionnaire was divided in three sections. The first section 

was to assess personal characteristics about the behaviour of the member. What 

days did the member attend sessions of the FreeWheel club, how often did they 

drank coffee after a session and what members did they know before joining 

the FreeWheel club.

Motivations

To study the motivations to join the FreeWheel club and to continue to participate 

we used free-form questions in the questionnaire (n=55). The second section of 

the questionnaire assessed the experienced motivations and barriers to become a 

member and keep attending the FreeWheel club. Participants could provide as many 

reasons as they could think of. The full questionnaire is available in English in the 

supplementary information. The original questionnaire was in Dutch. Ethical approval 

was obtained from the Institutional Review Board of the Leyden Academy on Vitality 

and Ageing. All participants provided informed consent on paper.

Effects of the intervention

To assess the effect of the FreeWheel club we used the questionnaire and data on 

6-min walk tests (6MWT), which measures the maximum distance a person can 

walk in 6 min. The questionnaire was used to assess self-reported effects. In the 

third section of the questionnaire, members rated their health and well-being to 
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reflect the status before membership and their current status. Health and well-being 

included weight, social events per week and quality of life. All aspects can be seen 

in table 3.2. The sub-sample size of the self-reported effects are similar to the size 

of the motivation analysis.

The 6MWT was used to objectively asses the effects of the FreeWHeel club on 

functional capacity. This test is commonly used to measure functional capacity in 

older adults and is associated with all-cause mortality.34-36 A person is told to walk 

the largest distance possible in 6 min without running. The test is conducted over a 

distance of 50 meters that can be covered multiple times back and forth. Participants 

get feedback concerning the remaining time. The FreeWheel club conducted this test 

during sessions between November 2014 and April 2016 at 13 timepoints. Resulting 

in 261 results from 53 unique members. The test was an initiative of a peer coach. 

They wanted to conduct the test monthly, but the time interval was not strict, and 

together with the summer break, it resulted in 13 tests in 18 months.

Differences in self-perceived general health and well-being were analyzed using a 

paired sample t-test. The effect of membership of the FreeWheelclub on the 6-min 

walk test was analyzed using a multi-level regression model. The determinants 

in level one of the model were location of the test and time in years from first 

measurement, which was at November 21, 2014. The level two determinants in the 

analysis were weight, height, gender, age at enrolment and years of membership 

at first measurement. Level one determinants change within an individual for each 

measurement, level two determinants are static within an individual and only vary 

between individuals. All predictors in the models were treated as fixed effects except 

for the intercept, which had a random effect in the model. For additional analyses, 

we stratified the study group by age at enrolment and 6-min walk distance at first 

measurement by dividing the group at the 50th percentile for the three variables. We 

stratified membership duration at first measurement in two groups, the first group 

had a membership duration of less than 1 year at first measurement and the other 

group had a longer membership duration. There was no missing data in the survey. 

Missing data in the 6-min walk test was missing at random and was not considered 

problematic for the MIXED model analysis.37 Statistical analyses are performed with 

IBM SPSS Statistics for Macintosh, Version 22.0, Armonk, NY: IBM Corp.
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RESULTS

Format of the intervention

Table 3.1 shows the characteristics of the members. All persons actively involved in 

the creation of the FreeWheel club and the regular peer coaches were interviewed 

individually once and excluded from the questionnaire. Of the remaining 63 people 

that were eligible for the questionnaire, 55 members (87.3%) responded. There 

are more women (73%) than men (27%) in the FreeWheel club. Next, the majority is 

unemployed (72%), mostly because of retirement. The formal age of retirement in 

the Netherlands was 65 up until 2013 and is gradually increasing to 67 in 2021. Also, 

there are more low educated members than middle or high educated. The median 

net disposable income of FreeWheel club members lies between 2,000 and 2,500 

euro, which is similar to the general population in the Netherlands.38 Finally, at the 

moment of the study the membership duration was on average 2.8 years (SD 1.8).

Table 3.1 Characteristics of FreeWheel club members

FreeWheel club members, n 63

Completed 6MWT at least once, n (total measurements) 53 (261)

Survey respondents, n (%) 55 (87%)

Gender, n (%)

Male 15 (27%)

Female 40 (73%)

Age in years, mean (SD) 65.5 (6.2)

Male 68.1 (3.7)

Female 64.5 (6.6)

Body Mass Indexa, mean (SD) 25.5 (5.2)

Male 26.0 (2.8)

Female 25.3 (6.1)

Marital status, n (%)

Unmarried and never married 2 (4%)

Married 48 (87%)

Divorced 1 (2%)

Widowed 4 (7%)

Employed status, n (%)

Employed 9 (17%)

Unemployed 3 (6%)
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Table 3.1 Continued

FreeWheel club members, n 63

Retired 35 (66%)

Other 6 (11%)

Educational level, n (%)b

Low 26 (48%)

Middle 15 (28%)

High 13 (24%)

Disposable income per household, n (%)

<500 4 (11%)

500 – 1000 4(11%)

1000 – 1500 3 (9%)

1500 – 2000 5 (14%)

2000 – 2500 5 (14%)

2500 – 3000 3 (9%)

>3000 11 (31%)

Number of sessions attended per weekd, mean (SD) 2.5 (1.0)

Years of membership, n (%)

<1 year 9 (16%)

1 – 2 years 20 (36%)

2 – 3 years 5 (9%)

3 – 4 years 6 (11%)

4 – 5 years 8 (15%)

5 – 6 years 7 (13%)

Characteristics of FreeWheel club members. Some categories do not add up to 

55 because of missing data. a Based on self-reported weight and height. b Low 

educational level is an educational degree not higher than lower secondary 

education. Middle educational level is everything between low and high educational 

level. High educational level defined as having a degree from a University or Higher 

Professional Education. c Disposable income per household is total income per 

household minus taxes and social fees. d Self-reported attendance

Figure 3.1 shows the growth of the FreeWheel club over the past 6 years. The first 

session was preceded by advertisements in the community paper and flyers at 

the local soccer club. Moreover, friends and family of the initiators were asked to 
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join the session. This resulted in ten people. Members of the FreeWheel Club live 

no further than 6 kilometres from the rendezvous. A total of 89 people ever joined 

the FreeWheel club, of which 20 members stopped, resulting in a group of 69 older 

adults at the time of the study. This means the FreeWheel club has a retention rate 

of 77.5% over a period of 6 years.
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Figure 3.1. Growth of the FreeWheel club The line shows the cumulative number of members 

in time.

The FreeWheel club gathers every weekday, at 9 o’clock AM at the local soccer club 

or athletic association. On average, 28 people exercise together for an hour instructed 

by a peer. Every meeting, an average of 55% of the people stay afterwards for a coffee. 

For most members, this social interaction with fellow members is an integral part of 

the FreeWheel club. If the weather conditions are too bad to exercise outside, the group 

moves to the sports canteen or stadium stands and exercises there. The regular peer 

coaches both lead 2 days. One day is different from the other days as the FreeWheel club 

goes walking together and that nonmembers are also allowed to participate.
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The first peer coach is 79 years old. He makes sure that shoulder, chest, abdomen, 

back, pelvis, and leg muscles will be used at least once during training. The second 

regular peer coach is 68 years. He is a retired athletic trainer, who focuses on strength, 

flexibility, speed, coordination, and stamina to ensure optimal function in activities 

of daily living. He is assisted by his wife during the sessions. The two regular peer 

coaches are substituted during the summer holiday by two extra peer coaches. All 

peer coaches have experience in giving training to groups, either as instructor of 

some sport or yoga teacher. There was no program manual, and all peer coaches 

used their own experience to develop a physical activity program. The flexibility and 

differences between the sessions of different peer coaches could be an essential 

part of the FreeWheel club.

In the beginning the FreeWheel club received a donation of 3,000 euros from the 

local soccer club. This money was used to buy a collection of sports materials. 

Structural costs come from the rent for the soccer field and the peer coaches. 

The regular peer coaches receive a small fee of five euros per hour, which is the 

maximum allowed fee for volunteers in the Netherlands. Members must pay one 

euro per week for membership and two euros per quarter for the rent of the soccer 

field, totaling at 15 euros per quarter.

Motivations

The three most common motivations for joining the FreeWheel club sessions were 

the wish to become physically fitter (n=46 [84%]), to have social interaction (n=18 

[33%]) and the fact that the FreeWheel club exercised outside (n=10 [18%]). The three 

most common motivations to continue attending the FreeWheel club sessions were 

similar to the motivations to join the FreeWheel club, however social interaction was 

mentioned almost twice as much. The most mentioned reason to stay a member 

was the positive change in physical capacity experienced by the members (n=51 

[93%]). Second and third most common motivations were again social interaction 

and the outside setting (n=34 [62%] and n=15 [27%], respectively).

Effects of the intervention

Table 3.2 shows the self-reported effects on health and well-being after joining 

the FreeWheel club. There was a significant increase in days of physical activity. 

Females reported a significant decrease in weight. Self-rated measures of quality 

of sleep, quality of life, physical capacity, and knowledge of healthy lifestyle all 

improved significantly.



47

A proof-of-principle of peer coaching

3

Table 3.2 Self-reported effects on health and well-being after joining the FreeWheel club

Before (SE) After (SE) p

Days with more than 30 minutes 

of physical activity per week (n)

1.8 (0.3) 3.5 (0.2) <0.01

BMI

Male 26.0 (0.8) 25.6 (0.7) 0.47

Female 25.3 (1.1) 24.4 (0.8) 0.02

Days per year ill (n) 2.1 (0.5) 1.5 (0.3) 0.57

Falls per year (n) 2.0 (1.7) 0.2 (0.1) 0.30

General practitioner consults per year (n) 1.8 (0.3) 1.7 (0.2) 0.80

Social events per week (n) 3.2 (0.4) 3.6 (0.4) 0.12

Days feeling lonely per week (n) 0.1 (0.1) 0.0 (0.0) 0.32

Quality of sleep (score 1-10) 7.1 (0.2) 7.4 (0.2) 0.01

Physical capacity (score 1-10) 6.7 (0.2) 7.6 (0.1) <0.01

Knowledge of healthy lifestyle (score 1-10) 7.3 (0.1) 7.8 (0.1) <0.01

Quality of life (score 1-10) 7.9 (0.1) 8.1 (0.1) <0.01

Boldface indicates statistical significance (p<0.05). P-values are derived from a paired sample t-test.

As an objective measure of physical capacity, a total of 13 6MWT over a period of one 

and a half year were conducted during regular sessions with members who were 

present at that session. A total of 261 6MWT results of 53 unique members were 

collected. Only including the first test, members of the FreeWheel club walked on 

average 670 meters in 6 min (SD 54.1 m). We used a multilevel regression model to 

estimate the effect of membership of the FreeWheel club on 6-min walk distance. 

During November 2014 and April 2016, the period when the 6-min walk tests were 

conducted, results increased with 21.7 meters per year (95% CI 10.8-32.6, p<0.001). In a 

stratified analysis dividing the group in the 50th percentile for age, both younger (age 

40.4-63.7) and older (age 64.0-74.1) members had similar increments of respectively 

20.7 (95% CI 6.4-35.0, p=0.005) and 21.3 meters per year (95% CI 3.5-39.1, p=0.020). 

Stratification by 6-min walk distance at first measurement (550 m-670 m vs. 675 

m-785 m) yielded similar results. Members who were in their first year of membership 

at first measurement benefitted more than those who were member for a longer 

period at first measurement, 37.5 meter per year (95% CI 22.8-52.2, p<0.01) and 9.7 

meter per year, respectively (95% CI −6.5-25.8, p=0.24). Additionally, members that 

stayed for coffee afterwards in more than half of the attended sessions benefitted 

more (26.6 meters per year, 95% CI 9.8-41.4, p<0.01) compared to those who stayed 

for coffee less than half of the attended sessions (16.9 meters per year, 95% CI 2.0-
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31.8, p=0.03). As a final analysis, we also studied whether people who attended more 

often had higher increases in 6-min walking test. We found that every extra day of 

average weekly attendance resulted in an increase of walking distance of 8.2 meters, 

although this was not significant (95% CI −12.7-29.1, p=0.43).

Figure 3.2 shows the effect of membership of the FreeWheel club on the 6-min walk 

distance. Data points connected by a dashed line represent one individual. The straight 

line represents the average increase as calculated by the multilevel regression.
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Figure 3.2. Participation in the FreeWheel club and 6-min walk distance. On the x-axis are the 

timepoints when the FreeWheel club conducted the 6-min walk tests. On the y-axis the distance 

walked in 6 min (meters). Data points connected by a dashed line represent one individual. The 

straight line is the average increase in 6-min walk distance of all members during the study 

period calculated by a multi-level regression model adjusted for age at enrolment, years between 

enrolment and first measurement, that is, November 21, 2014 (membership duration), sex, height, 

weight, and location of test (soccer field or all-weather running track).
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DISCUSSION

The  FreeWheel  club is a peer coaching initiative that increases daily physical 

activity in 69 older adults and has been self-sustainable for almost 6 years. There 

is a high representation of lower educated individuals, which is important because 

low educated individuals are less physically active, have higher disease burden 

and are less likely to be reached by traditional interventions.39-41 The members 

perceive improvements in health and well-being since they became member of 

the FreeWheel club. In line with this, the members of the FreeWheel club improve 

their 6-min walk distance with 21.7 meters every year. While in the general population 

there is a decline of 2–7 meters per year.42-44 Several studies show that distance 

walked in 6 min is associated with all-cause mortality and that declining results is an 

independent predictor.35,36 Even though 6MWT results are associated with mortality 

risk, improving the 6MWT results is likely, but not certainly, improving the mortality 

risk.

Several limitations need to be considered in this proof-of-principle. First, the 

FreeWheel club originated spontaneously in the community through the initiative 

of older people and the use of older peercoaches. The downside however, is that it 

was never set up as a study from the beginning and some measures could therefore 

only be taken retrospectively. Second, the FreeWheel club is situated in a rural town. 

Small towns are known for having tight communities and high levels of social control. 

It is unclear whether this is of influence on the FreeWheelclub, and in what direction 

this effect works. However, in Cuba there are 12,903 Circulos de Abuelos, which are 

clubs similar to the FreeWheel club, with 820,976 members in 2011.45,46 This suggests 

that the reproduction of the initiative in more places and on a larger scale is possible. 

Finally, we observed a single club, therefore there was no way to compare different 

clubs and find common factors of success. Substantial part of this proof-of-principle 

was retrieved from interviewing the initiator, cofounder, and four peer-coaches. They 

had to recall most answers from memory. To reduce the chance of an optimistic 

presentation and events being omitted, we conducted more than one extensive in-

depth interview and used objective data, such as the membership administration 

and the 6-min walk test, to support statements where possible.

The self-reported effects of the FreeWheel club need to be interpreted carefully. 

Results could be influenced by recall bias, because several members joined the 

FreeWheel club under the assumption that the FreeWheel club would yield them 

a health benefit. Consequently, they are more likely to report a health benefit in 

the self-perceived score. Most importantly, the 6-min walk test also showed a 
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significant improvement in physical capacity. Even though the objective measures 

are in line with the self- reported measures, the self-reported measures before and 

after the FreeWheel club were placed on the same page in the survey, which could 

have increased the possibility that members reported socially desirable answers 

on the self-reported measures of health and well-being. However, it is generally 

accepted that daily physical activity improves health, so it is likely that the perceived 

improvements are based on real physical improvements.

Where most studies show a moderate decline in 6-min walk distance of 2–7 

meter per year in the general population, the participants in our study show an 

increase of 21.7 meters per year.42-44 Both older and younger members experience a 

similar improvement when joining the FreeWheelclub. We did find that members of 

the FreeWheel club improved more in the first year of membership than later. This 

suggests that part of the ageing process is due to detraining. Therefore, members 

improve the most in the beginning when they go from unfit to fit and after that 

year they maintain their fitness. Finally, members who more often stayed for a cup 

of coffee seemed to improve more than those who stayed less often for coffee, 

suggesting an important role of the social engagement of the FreeWheelclub.

Four limitations must be taken into account about the 6-min walk tests. First, the 

tests have been conducted at 13 timepoints between November 2014 and April 

2016 while the FreeWheel club already started in 2010. Therefore, some members 

are tested in their fourth or fifth year of membership duration while others are tested 

in their first year of membership, and we find that first year members improve more 

than longer members. Second, higher attendance rate was associated with higher 

increases in the 6-min walking test, although this was not significant. Third, we do 

not know the number of dropouts during November 2014 and April 2016. It is more 

likely that dropouts are people with declining physical capacity and health. In total 

we estimated a dropout rate of 22.5% in 6 years, which is relatively low compared 

to other interventions of physical activity and exercise referral schemes, where the 

attrition rate could be as high as 80% per year.47,48 Finally, the 6-min walk tests are 

conducted during regular sessions, meaning that members that attended more 

sessions per week were more likely to be present during a 6-min walk tests. This 

could result in an overrepresentation of more active members in the 6-min walk 

tests and consequently an overestimation of the beneficial effect of the intervention 

on 6-min walk test. However, the 53 members that performed the 6-min walk test 

once or more had an average attendance rate of 2.7 days per week, which is only 

slightly higher than the average of the whole group.
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CONCLUSION

We conclude that the FreeWheel club has shown successes in retaining engagement 

in this group of older adults and may have a similar effect among other older adults. 

The members perceive improvements in health that are in line with improvements 

in a physical function test. It seems likely that the concept can be implemented 

elsewhere, but the design of the current study was not suitable to investigate this. 

To study reproducibility, a new Vitality Club must be founded in another place based 

on the format of the FreeWheel club and studied over time. If successful, this format 

can be scaled up and more groups of older adults could start their own group 

and deliver a self-sustainable, low cost and effective intervention to increase daily 

physical activity to older adults everywhere. This would be a preventive equivalent 

of successful peer coach intervention such as the Alcoholics Anonymous and an 

answer to the demographic challenge in modern time with the increasing age-

related health problems, loneliness, and healthcare costs.
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ABSTRACT

Many older adults do not reach the recommended level of physical activity, 

despite many professional-delivered physical activity interventions. Here we study 

the implementation of a novel physical activity intervention for older adults that 

is self-sustainable (no financial support) and self-organizing (participants act as 

organizers) due to peer coaching. We implemented three groups and evaluated 

process and effect using participatory observations, questionnaires, six-minute 

walk tests and body composition measures from October 2016 to September 

2018. The intervention was implemented by staff without experience in physical 

activity interventions. Facilitators were a motivated initiator and a non-professional 

atmosphere for participants to take ownership. Barriers were the absence of 

motivated participants to take ownership and insufficient participants to ensure the 

presence of participants at every exercise session. The groups exercised outside 

five days a week and were self-organizing after 114, 216 and 263 days. The initial 

investments were 170€ for sport equipment and 81–187 h. The groups reached 

118 members and a retention of 86.4% in two years. The groups continue to exist 

at the time of writing and are self-sustainable. Quality of life increased 0.4 on a 

ten-point scale (95% CI 0.1-0.7, p=0.02) and six-minute walk test results improved 

with 33 m (95% CI 18-48, p<0.01) annually. Self-organizing peer coach groups for 

physical activity are feasible, have positive effects on health and require only a small 

investment at the start. It is a sustainable and potentially scalable intervention that 

could be a promising method to help many older adults age healthier.
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INTRODUCTION

Daily physical activity is effective at preventing many age-related diseases such as 

diabetes and cardiovascular diseases and improving mobility and mental health.1 In 

spite of these health benefits, approximately half of adults older than 60 worldwide 

do not meet the recommended level of physical activity.2,3 Many interventions 

aiming to increase or intensify physical activity are proven effective in studies, but 

rarely reach practice.2,4 Transferring effective programs into real world settings and 

maintaining them there is a complicated, long-term process depending on how well 

the program is implemented, and whether the program is sustainable.4 Thorough 

implementation increased effect sizes of intervention on average two to three times.4 

However, over the past thirty years only 3% of physical activity studies focussed on 

implementation and dissemination.5 A study shows that the decision to adopt an 

intervention by policy makers is depending on data on effectiveness, reach and 

costs of operating at scale.6 To increase the likelihood of successful implementation 

and scale up of population physical activity interventions elsewhere, characterizing 

parameters of implementation setting, identifying stakeholder and identifying 

barriers and facilitators of interventions is necessary.7 

Factors affecting the implementation process are the intervention (e.g. compatibility, 

adaptability), the provider of the intervention (e.g. perceived need, perceived benefits, 

self-efficacy, skills), the organization (e.g. innovation, work climate, communication) 

and the community (e.g. politics, funding, policy).4,7,8 Of these factors, one of the main 

barriers for successful sustainable implementation at scale are costs and scarcity 

of professionals to deliver these intervention.9-11 Physical activity interventions 

for older adults can cost 1000 dollar or more per participant.12 Peer coaching, in 

which participants act as coach and organizer is a novel method without these 

barriers.13-15 A systematic review showed substantial health benefits for a variety of 

peer interventions, although not in all.16 Further research showed that peer-based 

interventions benefit if they are (co-)developed by peers.17 Moreover, the use of peers 

increased the long term maintenance of physical activity interventions.18 Another 

study suggested however that peers need regular supervision.17 In a previous study 

we described the Vitality Club, a self-organizing physical activity intervention that 

exercises outside five days a week and sustainably activated a group of 70 older 

adults for over 6 years. Participants attended on average two and a half days a 

week and perceived both subjective and objective improvements in health and 

well-being.19 The first Vitality Club started in 2010 by older adults themselves 

and at the time of writing continues to exist with over 150 members without any 

professionals or financial support involved.19 This local intervention managed to 
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increase physical activity in large numbers of older adults in a sustainable way, but 

to improve population health it must be delivered at scale.8 The initial Vitality Club 

was created by already motivated older adults who are still organizing it, and the 

question remains if it is feasible for healthcare professionals to implement a similar 

self-organizing physical activity intervention in a real-world setting that eventually 

will be sustained and organised by participants themselves.

Therefore, we studied the implementation of a peer coach physical activity 

intervention for older adults in a real-world setting and evaluate factors affecting 

implementation, effectiveness on health and well-being, costs, implementation 

setting and stakeholders. We initiated three new peer coach groups in different 

neighbourhoods in Leiden. This implementation study is necessary for future 

dissemination of the intervention. Also, the results can have important implications 

for the wider use of peer coaching in health promotion or disease management, 

where peer coaching could also be a novel method of intervention delivery for its 

promising sustainable and low-cost characteristics.
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METHODS

Study Design

The study took place from October 2016 till September 2018. We implemented three 

peer coach groups in three neighbourhoods in Leiden, a medium sized town in The 

Netherlands with 120 000 inhabitants. Number of inhabitants in the neighbourhoods 

ranged from 11 149 to 21 467. The proportion of inhabitants older than 65 ranged 

from 11.8 to 18.1% in the neighbourhoods. Leiden is a city in a densely populated area 

with a different demographics than the original setting, which was a large village in 

one of the more rural areas of the Netherlands. Social cohesion tends to weaker in 

cities and neighbours do not know each other. This makes it an interesting location 

to implement an intervention that is dependent on social cohesion.

The following practical implementation steps were conducted. Firstly, we identified 

and contacted public places suitable for exercise in the neighbourhood, with a 

possibility to store a small box with sport equipment. Secondly, we supplied sport 

equipment for the first ten participants, including 1kg dumbbells, mini soccer balls and 

elastic bands. The costs per set were around 17 EUR. Thirdly, we recruited participants 

using a less formal and low budget recruitment strategy with flyers, free advertorials 

in local newspapers and neighbourhood associations. There was no formal age 

requirement, but advertisement mentioned that the exercise intensity was aimed at 

people aged older than 55. There was no required baseline level of physical activity, 

but participants had to come to the Vitality Club independently. Finally, peer coaches 

were recruited from the participants as the groups grew. To empower participants 

to take ownership we created an atmosphere where participants were free in the 

way they organised the exercise sessions. We always stressed that it was not a 

professional intervention, but a group of neighbourhood peers exercising together. 

All participants that volunteered to take the role of peer coach could become a 

peer coach, and they distributed the exercise sessions among the peer coaches. 

During the implementation phase, exercise sessions for which no peer coach was 

available were led by the researchers until a peer coach was recruited. The switch 

from staff to peer coach was done during one session in which staff and peer coach 

together led the session. The groups gathered 5 days a week from 09.00 to 10.00 in 

the morning. The exercises were free format, but mostly of moderate intensity. Most 

coaches focused on cardiovascular exercises, muscle strengthening exercises and 

exercises for stability and flexibility. However, because of the free format, each coach 

could choose any kind of exercise. Peer coaches received only a non-formal training 

through observing sessions led by researchers and other peer coaches. Researchers 

were recently graduated medical doctors who did not received special training to 
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guide exercise sessions. Peers only received supervision when requested. To make 

the peer groups fully self-sustainable (financially independent) a voluntary fee of 1 

EUR per week was installed. The peer groups themselves managed the funds and 

used it to cover expenses and buy additional sports equipment as the groups grew. 

Participants were made aware that attendance was at their own risk and health 

issues would be handled similar as all outside injuries would, minor injuries at home 

or the general practitioner, major issues by calling the emergency number.

We made participatory observations and conducted semi-structured interviews 

to identify facilitators and barriers for the implementation of the peer coach group. 

All participants also received a questionnaire at baseline and every four months to 

assess personal facilitators and barriers. We recorded daily presence and conducted 

a six-minute walk test and bioelectrical impedance analysis (BIA) at baseline and 

every four months. Participants that did not participate in the exercise group for 90 

days were considered drop-outs. For the BIA, the OMRON BF511 body composition 

monitor was used (Omron Healthcare Ltd., Kyoto, Japan). The questionnaire was 

similar to the questionnaire we used before and included questions on demographic 

characteristics, physical activity frequency and quality of life (Supplementary S1).19 At 

the fifth participation we requested informed consent for participation in the study 

since we did not want to interrupt the real-world setting and wanted people to be 

able to join the club without participating in the study. After people joined the Vitality 

Club, consent was always asked to be included in the study. All study participants in 

the study provided written informed consent before assessment started. 

Statistics

We analysed the intraindividual change over time using a Linear Mixed Model. 

This model separates within-person change and between-person differences in 

outcomes over time.20 The model showed that 79% of the variance in outcome is 

attributed to differences between individuals, warranting the use of this model. The 

model had a slightly better fit using a quadratic regression, but the change after 

one year was similar in the quadratic and linear regression. Therefore, we used a 

linear regression because the estimates are more easily interpreted. The model was 

adjusted for sex, age at baseline, height and weight with unstructured covariance 

and intercept and time as a random variable. The analysis of body composition 

change was not adjusted for weight. Predicted six-minute walk test results were 

calculated using the regression of Troosters et al. (1999) and were used as reference 

values.21 Statistical analyses are performed with IBM SPSS Statistics for Macintosh, 

Version 25.0, Armonk, NY: IBM Corp.
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RESULTS

The practical implementation strategy was flexible in different settings and easy 

to conduct by staff without experience in physical activity interventions. This 

implementation strategy resulted in three peer coach groups with the essential 

elements of the intervention (exercising, self-organizing and sustainable). The 

stakeholders of the intervention are the initiator, the participants, the peer coaches 

and the owner of the exercise/storage location. Implementation facilitators are 

collaborative stakeholders, a well-informed and motivated initiator and a non-

professional atmosphere for participants to take the role of peer coach. The barriers 

are the absence of motivated participants willing to take over the exercise sessions 

and insufficient number of participants to ensure the presence of participants at 

every exercise session. To overcome these barriers the peer coach group needs 

to be of a sufficient size, which could take time due to the less formal recruitment 

strategy. An initiator needs to stay motivated until the group reaches a critical mass.

Table 4.1 shows baseline characteristics of participants and peer coaches. In total 

132 people were asked for informed consent, 118 people provided informed consent 

for the study, resulting in an inclusion rate of 89%. Average age was 66.9 (SD 6.4) 

year, 74% of participants were female, 73% was retired and 33% was living alone. Of 

all participants 56% had a high educational level. Monthly disposable income was 

under €1000 for 12% of participants, between €1000 and €3000 for 63% and more 

than €3000 for 25% of participants.

At the start, 47% of participants were recruited by an article in the local newspaper, 

15% via word of mouth and 8% via a flyer delivered at home. Throughout the study 

period, most participants were recruited via word of mouth (39%). Figure 4.1 shows 

the number of participants of the peer coach groups over time. We identified 

several facilitators and barriers for joining and remaining with the peer coach group 

from our semi structured interviews and questionnaires. The main facilitators were 

exercising outside, exercising early morning, the feeling of social obligation to the 

group, variations in exercises due to different peer coaches, low participation fee, the 

fact that no formal enrolment was required and that the participants were of similar 

age. Personal barriers to join were the distress of joining a new group of people 

and not being sure of having the adequate physical fitness to participate, a lack of 

motivation and the early timing of the sessions. Motivational facilitators for the peer 

coaches were the satisfaction of helping peers live healthier, being in charge of the 

intervention and being able to adjust exercises to personal preferences. A barrier to 

becoming a peer coach was the perceived stress of leading a group.
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Table 4.1 Baseline characteristics of study participants 

Peer coaches All participants

Number 13 118

Age in years, mean (SD) 68.8 (2.6) 66.7 (6.6)

Women, n (%) 9 (69%) 87 (74%)

Retired, n (%) 12 (92%) 82 (73%)

Educational level, n (%)a

Low

Middle

High

1

3

9

(8%)

(23%)

(69%)

22

27

62

(20%)

(24%)

(56%)

Disposable income, n (%)b

<€1000

€1000 - €3000

>€3000

1

4

3

(13%)

(50%)

(37%)

9

46

18

(12%)

(63%)

(25%)

Living alone, n (%) 1 (8%) 37 (33%)

Total number of participants varies due to missing data. aLow educational level is International 

Standard Classification of Education (ISCED) 0-2. Middle educational level is ISCED 3-4. High 

educational level is ISCED 5-8. bDisposable income per household is total income per household 

minus taxes and social fees.

The peer coach groups became completely self-organizing 114 (group 1), 216 

(group 2) and 263 (group 3) days after the start. At the time of writing, the groups 

exercise five times a week and are still growing without any supervision from 

the researchers for 1156 (group 1), 733 (group 2) and 610 (group 3) days after 

becoming completely self-organizing. Until the groups became self-organizing, 

the researcher invested one hour a day to lead the group exercises. The time 

investment of the researcher gradually declined when a peer coach was 

recruited from the participants for one or several weekdays. Total investment 

per group was 170€ for sport equipment and 81 (group 1), 154 (group 2) and 

187 (group 3) hours. On average participants attended the peer group 1.5 (SD 

0.8) days per week. The median number of participants on a regular day was 6 

(range 0-18). On a weekly basis the median number of unique participants was 

28 (range 11-56). During the study period 16 participants were absent for more 

than 90 days and were considered dropouts, resulting in a retention of 86.4% 

during the study period of 2 years. The attrition rate was 0.19 per person-year 

of observation (total of 82.1 person-years of observation). Only 3 participants 

returned after an absence of 90 days, but were still considered drop-outs. There 

were 4 participants that were absent for more than 60 days, but less than 90 

days when the study ended and were not considered drop-outs. There were 
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between 3 and 5 peer coaches per group at any time. One peer coach had to 

stop due to illness. It was easier to replace an absent peer coach (e.g. illness) with 

more available peer coaches. Some participants preferred the teaching style of a 

certain peer coach and selectively participated in the peer group on days when 

that peer coach was coaching.

Duration of peer coach group (days)

800600400200
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Figure 4.1 Growth of the peer coach groups. The number of participants of the peer coach 

group over time October 2016 to September 2018. Group 1 started in October 2016, group 2 

started in August 2017 and group 3 started in November 2017. Only participants that provided 

informed consent are included. Participants that did not participate in the last three months were 

considered a drop-out.

Table 4.2 shows baseline characteristics and yearly change of health and well-being. 

We had 244 measurements for the 118 participants, an average of 2.1 measurements 

per participant. Participants reported an annual increase of 1.8 days per week of 

physical activity > 30 minutes (95% CI 1.0-2.5, p<0.01). Self-reported quality of life 

improved with 0.4 points on a ten-point scale per year (95% CI 0.1-0.7, p=0.02). Six-

minute walk test results increased with 33 meters per year (95% CI 18-48, p<0.01). 
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Participants lost 1.4 kg annually (95% CI –2,6-–0.3, p=0.01). BMI reduced with 0.5 

points (95% CI –0.9-–0.1, p=0.02). In the general population six-minute walk test 

results decline on average 5 meters a year due to ageing.21 The group started with 

a 6MWT result close to the predicted result for their respective age, gender and 

height, 99% of predicted and improved with 6.2 percent points (95% CI 3.8-8.5, p<0.01) 

after one year. Participants improved independent of their baseline results. 

Table 4.2 Baseline characteristics and yearly change of health and well-being

Baseline (SD) Yearly change (SE)a p-value

Self-reported days per week >30 minutes PA 2.5 (1.8) +1.8 (0.3) <0.01

Quality of life (1-10) 7.7 (1.0) +0.4 (0.1) 0.02

Observed 6MWT result in meters 607 (71) +32.9 (7.3) <0.01

Predicted 6MWT result in metersb 614 (55) -5.3 (0.0)

Observed / predicted 6MWT * 100% 99.3 (12.1) +6.2 (1.2) <0.01

Body weight (kg) 74.5 (12.6) -1.4 (0.6) 0.01

BMI (kg/m2) 25.9 (3.6) -0.5 (0.2) 0.02

Fat percentage 32.8 (9.5) -1.0 (0.6) 0.08

Muscle percentage 28.9 (4.5) -0.1 (0.5) 0.89

Visceral fat score (1-20) 9.1 (3.4) +0.4 (0.2) 0.82

aEstimates derived from a linear mixed model adjusted for sex, age at baseline, height and weight, 

using 244 measurement moments from 118 participants. The analysis of body composition change 

was not adjusted for weight. bPredicted six-minute walk test distance calculated from the equation 

of Troosters et al. (1999). Data collected from October 2016 to September 2018. PA=physical activity, 

6MWT=six-minute walk test, BMI=body mass index.

We also analysed a dose-response relation. Participants improved 0.3 meters per 

participated session (95% CI 0.1-0.5, p=0.01). No serious injuries were reported during 

the study period. Six participants (4%) reported a minor sport related injury. There 

was full recovery of all injuries.
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DISCUSSION

This study shows a feasible implementation strategy to initiate peer groups as a daily 

physical activity intervention for community dwelling older adults. The peer coach 

groups became completely self-organizing after the initial researcher-led period 

and at the time of writing continued to exist and grow.

The implementation of peer coach groups comprised of practical steps that can 

be performed in a lot of different settings by different people. This study has been 

performed in the cultural background of West-Europe, but similar initiatives can 

be seen in South-America and Asia.22 However, depending on cultural etiquette, 

changes need to be made to the implementation strategy. There are several 

recommendations for others who want to implement this intervention. Key factors 

are the number of participants and empowerment of participants to take ownership. 

The first factor can be achieved with the same less formal recruitment strategy 

used in this study, but this method takes considerable time and initiators should be 

made aware of this from the start. The groups mostly grew through word of mouth, 

which does not require action but is hard to predict. The second factor depends on 

the atmosphere created by the initiator. We learned that the participants must be 

informed from the start that it will be a peer-led intervention. It must be stressed that 

almost all participants are able to lead an exercise session. Otherwise, participants 

will not feel empowered to take ownership. This study showed that when a group 

does take ownership, it is resilient and can exist for a long period without any 

supervision.

The sustainability of peer coach groups for physical activity in older adults can be 

understood from several theoretical perspectives. Firstly, peer coaches bring several 

advantages which are derived from social support, experiential knowledge, helper-

therapy principle, social learning theory and social comparison theory.23 Secondly, 

the groups are self-organizing and self-sustainable increasing self-efficacy and 

internal locus of control, which in turn are strong predictors of adherence.24 Lastly, 

social interaction is an essential part of this physical activity intervention, which has 

additional benefits on adherence and on the well-being of participants.25,26 

From a practical perspective, as there are no paid professionals or costly sporting 

accommodations required, there are no fixed expenses for the intervention. Moreover, 

because the intervention is not dependent on scarce and costly professionals and 

can be set up anywhere in the public space, it is potentially scalable. 
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A limitation is that the intervention mostly attracts healthy active older adults with a 

high socioeconomic background. However, research on the first peer coach group 

that existed for over 6 years at the time showed that 50% of participants had low 

educational status.19 Also, healthy participants will become more frail due to ageing in 

the following years. We did not record race in this study. We are currently conducting 

a study with peer coach group for older adults with a migratory background in which 

we also include race. Another limitation is that this study tests the feasibility of only 

three peer coach groups in Leiden. To make the results more generally applicable 

we used neighbourhoods with three different average socioeconomic statuses to set 

up the peer coach groups. However, they are all situated in the same city thus being 

relatively similar. Additionally, due to small number of peer groups we were unable 

to formally compare different implementation processes to distinguish the optimal 

strategy. Finally, the effects of the peer coach intervention on its participants were 

not compared with a control group and causal relations must be taken cautiously. 

However, daily physical activity of participants increased while daily physical activity 

in older adults in general decline with increasing age.3

The unique aspect of this form of intervention is the absence of a professional. A 

common argument against peer coaching is that it is inferior and unsafe to use 

peers instead of professionals to lead the intervention. A systematic review however, 

showed that peer-based physical activity interventions were equally effective as 

interventions led by professionals for increasing physical activity.27 Additionally, no 

study have shown a difference in safety between interventions delivered by peers 

or professionals.28 Furthermore, in a randomized controlled trial comparing peers 

to professionals in a physical activity intervention, peer coaches were found to be 

equally or superior to professionals in levels of intervention implementation.18

Peer support is already used widely in disease prevention in diabetes, cardiovascular 

disease and cancer patient groups, to quit smoking or to stay sober in the Alcoholics 

Anonymous. However, most physical activity interventions still use a professional as 

primary leader of the intervention. We like to stress the possibility of increasing the 

role of the peers in physical activity intervention. This does not come with a decrease 

in quality and brings the big benefits of peer support, low costs, scalability and could 

reach a part of the population currently not reached by classic interventions. 
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CONCLUSION

It is feasible for healthcare professionals to implement a peer coach physical activity 

intervention for older adults that eventually is self-organizing and self-sustainable. 

A small investment of 170€ and 81-187 hour is needed to create a group that is 

self-supporting after 114-263 days. After this initial investment the groups are self-

organizing and self-supporting and resilient for a long period. This novel form of 

intervention delivery could be a promising alternative model to curtain increasing 

healthcare expenditure and could potentially help large numbers of older adults 

age healthier. 
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ABSTRACT

Physical inactivity has contributed to the current prevalence of many age-related diseases, 

including type 2 diabetes and cardiovascular disease. Peer coach physical activity intervention 

are effective in increasing long term physical activity in community dwelling older adults. Linking 

peer coach physical activity interventions to formal care could therefore be a promising novel 

method to improve health in inactive older adults to a successful long-term physical activity 

intervention. We evaluated the effects of linking a peer coach physical activity intervention in 

Leiden, The Netherlands to primary care through an exercise referral scheme from July 2018 to 

April 2020. Primary care practices in the neighbourhoods of three existing peer coach physical 

activity groups were invited to refer patients to the exercise groups. Referrals were registered at 

the primary care practice and participation in the peer coach groups was registered by the peer 

coaches of the exercise groups. During the study, a total of 106 patients were referred to the peer 

coach groups. 5.7% of patients showed up at the peer coach groups and 4 out of 6 people remained 

participating during the 1 year follow up. The number needed to refer for 1 long term participant 

was 26.5. The mean frequency of participation of the referred participants was 1.2 times a week. 

Linking a peer coach physical activity intervention for older adults to a primary care referral scheme 

reached only a small fraction of the estimated target population. However, of the people that came 

to the peer coach intervention a large portion continued to participate during the entire study 

period. The number needed to refer to engage one older person in long term physical activity was 

similar to other referral schemes for lifestyle interventions. The potential benefits could be regarded 

proportional to the small effort needed to refer.
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INTRODUCTION

The proportion of older adults in the world’s population has increased and is 

expected to reach 2 billion in 2050.1 Additionally an estimated 31% of the global 

population does not meet the recommended level of physical activity.2 Together, 

they have contributed to the current rise of age-related diseases obesity, diabetes 

and cardiovascular disease.2 Interventions that increase physical activity are effective 

in activating older adults.3 However, it is difficult to achieve sustained, long-term 

behavioural change after the intervention period.4-6 It is not a feasible strategy to 

permanently offer costly and labour-intensive interventions to the 25% of older adults 

world-wide that do not achieve sufficient levels of physical activity.7 A scalable, 

sustainable and affordable physical activity intervention with a large reach could be 

an answer to the physical inactivity challenge.

Peer coaching has been studied as a promising scalable, sustainable and affordable 

physical activity intervention method for older adults.8-10 A peer coach physical 

activity groups are self-sustaining groups in which the training sessions are not led by 

professionals but by peers, people who are participants of the intervention. Our earlier 

research showed that this particular peer coaching intervention is a safe effective 

method for increasing physical activity, that the adherence to the intervention is 

high and that the intervention is sustainable.11-13 Finally, peer coach groups do not 

depend on costly professionals and can be set up anywhere in the public space. 

However, peer coaching itself does not facilitate a method to involve the people 

that are highly likely to benefit from participating and harder to reach. Primary care 

practices can play an important role in advising and referring patients who are 

likely to benefit from increasing their physical activity. A study on the attendance 

in exercise programs based on an exercise referral schemes (ERS) in formal care 

revealed that costs, location (an intimidating gym atmosphere) and an inconvenient 

timing of sessions were most often reported as barriers for participation.14 The fact 

that peer coach physical activity groups are low-cost, located in the public space 

and can take place daily are mentioned by participants as main advantages of peer 

coach physical activity groups.11 Linking the community-based exercise groups to 

formal care might be a promising way for delivering physical exercise on a wider 

scale. Primary care physicians and practice nurses are in frequent contact with the 

50+ population and have the position and expertise to determine who is eligible 

for physical activity interventions. Health professionals are generally regarded as a 

credible source for health advice and are therefore likely to be able to influence the 

(un)healthy behaviour of their patients.15 
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Therefore, referring patients to a peer coach physical activity intervention could be 

a promising addition to this successful novel method.16 We studied the integration 

a referral scheme for primary care patients to an existing peer coach physical 

activity intervention. We evaluated the number of referred patients by primary care 

professionals, adoption of referred patients and retention of referred patients in the 

peer coach physical activity intervention during the study period. Considering the 

number of people that do not meet physical activity recommendations, these efforts 

contribute to establishing a highly needed population wide delivery of effective, 

low-cost and durable strategies for increasing physical activity.



77

Linking peer coach groups to primary care

5

METHODS

This study evaluated the effect of an exercise referral scheme in a real-world primary 

care setting to a peer coach physical activity intervention. From July 2018 to April 

2020 general practices actively referred patients to the peer coach groups with 

all practices at least referring for one year. In the peer coach groups in this study, 

people of 50 years and older engage in an hour of peer led exercises in a public park 

or space in their neighbourhood on weekdays. The general and accessible fitness 

exercises focus on strength, flexibility, coordination and stamina.11 The groups are 

self-organizing and there is no monitoring from the research team. An extensive 

description of the format of the peer coach physical activity intervention can be 

found elsewhere.11,12 The study was registered and approved by the medical research 

ethics committee of Leiden University Medical Centre. All participants provided 

informed consent verbally.

We invited primary care practices in the vicinity of the existing peer coach physical 

activity groups to refer patients to the exercise groups. In the Netherlands, every 

citizen is enlisted with a primary care physician and more than 75% of the 50+ 

population sees their GP at least once a year.17 The primary care physician acts as a 

gate-keeper for the access to specialized hospital care and is responsible for several 

primary prevention programs for chronic diseases such as cardiovascular disease 

and diabetes. Practice nurses, who help primary care physicians with numerous 

(para)medical tasks, play an important role in the delivery of these prevention 

programs. 

The physicians and practice nurses were asked to refer patients who would 

potentially benefit from participating in the peer coach physical activity group. To 

establish a real-world setting, no further specific inclusion and exclusion criteria were 

imposed, as this would require more effort. The physicians and practice nurses in 

the participating primary care practices were asked to inform these patients on the 

nature of the peer coach physical activity groups and on the details of the study. 

They were instructed to mention the following aspects of this physical activity 

intervention: peer coaching, no professional, specifically for older adults, outside, in 

the neighbourhood, no registration and a small fee of €1 a week. The referral was not 

monitored. Finally, the name and date of birth of the referred patient and referral date 

was written down on a referral form and was given to the patient. The form contained 

all key aspects of the intervention; Peer coached, exercising in a group, outside, 

specifically for older adults, accessible for every level and participation at your own 

risk. Practical information consisted of exercise location and time, participation fee 
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and that there was no need to register in advance. A carbon copy of the referral 

form was saved at the general practice and used to identify study participants. No 

other personal or medical information was retrieved as this would require a longer 

and more thorough informed consent conversation which would affect the referral 

numbers and would not be represent a realistic real-world referral. 

The general practices were visited every four months to collect the forms and inform 

about the study progress. A referral was defined when a patient received a referral 

form. The participation of the referred person was recorded by daily attendance 

lists that were kept at the peer coach groups. Participation was defined if a person 

was on the attendance list. If a referred person did not show up, no further data was 

available. Since people are not formally enrolled in the peer coach groups, drop-out 

was defined as a person who did not participate for at least 3 months. A successful 

referral was defined as a referred person who participated once and did not dropout 

during the study period. Number needed to refer was calculated dividing 1 by the 

proportion of successful referrals. We used a Wilson score interval of the proportion 

successful referrals to calculate a 95% confidence interval of the number needed 

to refer.18 Statistical analyses are performed with IBM SPSS Statistics for Macintosh, 

Version 25.0, Armonk, NY: IBM Corp.

Table 5.1 Characteristics of exercise referral scheme for peer coached exercise groups, per 

participating primary care practice

Participating primary care practices 1 2 3 4 5 6 7 8 Total

Total referred patients, n 58 11 12 0 6 5 4 10 106

Referral by physicians, n (%) 15 (26%) 0 (0%) 4 (33%) 0 (0%) 6 (100%) 0 (0%) 1 (25%) 0 (0%) 26 (25%)

Referral by practice nurses, n (%) 43 (74%) 11 (100%) 8 (67%) 0 (0%) 0 (0%) 5 (100%) 3 (75%) 10 (100%) 80 (75%)

Patients that showed up at exercise group, n (%) 4 (7%) 2 (18%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 6 (6%)

Patients that remained participating during follow up, n (%) 2 (3%) 2 (18%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 4 (4%)



79

Linking peer coach groups to primary care

5

RESULTS

We studied the application of an exercise referral scheme for the peer coach physical 

activity groups in a real-world primary care setting. A summary of the inclusion of 

study participants and primary care practices can be seen in figure 5.1. Thirteen 

primary care practices located in the neighbourhood of one of the three peer coach 

groups were invited to participate in our study with an estimated total of 3500 inactive 

older adults. 8 practices responded positively with an estimated 2500 inactive older 

adults, 1 primary practice did not want to participate and 4 did not react. A total of 

26 older adults were referred by 9 physicians and 80 older adults were referred by 

8 practice nurses, which was only 5% of the total estimated inactive older adults. 

6 (6%) of the referred older adults participated in the peer coach physical activity 

group of which 4 (4%) continued to participate during the study period. The number 

needed to refer to engage one older adult in long term physical activity was 26.5 

(95% CI 11-100). The median time between referral and first participation was 12 (range 

1-225) days. The mean frequency of participation of the referred participants was 1.2 

times a week. 

Table 5.1 shows the number of participating physicians and practice nurses and 

referred patients per primary care practices in the study. 75% of referrals was done 

by practice nurses, whereas physicians referred 25% of the patients. More than half 

of all referrals were done by only one practice. Some of the participating practices 

referred none or only a small number of patients. 

Table 5.1 Characteristics of exercise referral scheme for peer coached exercise groups, per 

participating primary care practice

Participating primary care practices 1 2 3 4 5 6 7 8 Total

Total referred patients, n 58 11 12 0 6 5 4 10 106

Referral by physicians, n (%) 15 (26%) 0 (0%) 4 (33%) 0 (0%) 6 (100%) 0 (0%) 1 (25%) 0 (0%) 26 (25%)

Referral by practice nurses, n (%) 43 (74%) 11 (100%) 8 (67%) 0 (0%) 0 (0%) 5 (100%) 3 (75%) 10 (100%) 80 (75%)

Patients that showed up at exercise group, n (%) 4 (7%) 2 (18%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 6 (6%)

Patients that remained participating during follow up, n (%) 2 (3%) 2 (18%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 4 (4%)
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13 primary care practices invited

8 primare care parctices participated

26 referrals by 
9 physicians

6 (6%) patients participated once in the peer
coach physical activity intervention

4 (4%) patients participated on average 
1.2 times a week during the study period

80 referrals by
8 practice nurses

5 primary care practices did not respond

100 (94%) did not participate once

2 (2%) dropped out

106 (100%) patients referred total

Figure 5.1 Flowchart of process evaluation of exercise referral scheme. This flowchart shows the 

inclusion of primary care practices and referral of patients. Per participating primary care practice both 

the practice nurse as the physician was allowed to refer patients to the physical activity intervention.
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DISCUSSION

We studied the role of primary care in referring 50+ patients to an existing peer coach 

physical activity intervention. Notwithstanding the promising characteristics of peer 

coach activity groups as an accessible intervention for primary care patients, the 

success rate of the referral scheme was only 4% of the referred patients. Reviews 

have shown mixed evidence on the effectiveness of ERS, possibly due to the 

heterogeneity of ERS interventions, and the complex settings in which they take 

place.19-21 Therefore, this study was performed in a real-world setting and provides 

a good outlook on the effect of establishing this exercise referral scheme in a Dutch 

primary care system. 

There are several limitations and strengths to this study. The strength of this study 

is in the approximation of a real-world setting. No study can really imitate the real-

world. However, this study approached the real-world by having no formal inclusion 

criteria for referring patients, having a very short informed consent procedure and 

no recurring contact of the physician or research team with the study participant. As 

a result, extensive medical and motivational information from study participants is 

missing. A limitation is the lack of qualitative data from professionals and patients to 

determine facilitators and barriers in the referral process. There is extensive research 

on facilitators and barriers in referral scheme.22-26 However, these studies mostly 

include referral schemes within the (para)medical sector.27 Future research should 

examine facilitators and barriers for referral schemes to peer coach physical activity 

interventions.

Peer coach physical activity groups have proven to be an effective and innovative 

solution for increasing physical activity in a community-based setting. Previously, 

we have shown in a two-year follow up study that 118 people joined the exercise 

groups on their own initiative, and these groups continue to grow until this date.12 

There are now more than 17 peer coach physical activity groups that we know of, 

with more than 500 participating older adults in The Netherlands. These groups have 

proven to be sustainable and have a retention rate of 86% in a period of two years.12 

However, its use as part of an exercise referral scheme appears to be limited. The 

referred primary care patients might have been less inclined to engage in physical 

activity. Whereas in a community-based setting the participants have made the 

conscious effort themselves to join the peer coach physical activity groups, patients 

that were considered eligible for exercise referral have not been able or willing to 

find a suitable exercise opportunity.
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According to the health belief model, there are various factors that are needed 

for health behaviour change.28-30 First, the perceived severity and susceptibility of 

future health problems influence to what extent a patient is inclined to engage in 

the ERS. Second the perceived benefits and barriers of the intervention itself play 

an important role. Third, a sense of self-efficacy and a cue to action are needed 

to make patients go to the intervention. Addressing the perceived severity and 

susceptibility are standard procedures in primary care, the referral serves as a cue 

to action. Until now the perceived barriers of costs, location (an intimidating gym 

atmosphere) and an inconvenient timing of sessions were most often reported as 

barriers for participation in exercise programs based on exercise referral schemes 

in formal care.14 The major advantage of peer coaching physical activity groups is to 

take away these barriers. However, we hypothesize that a key characteristic of peer 

coaching, the fact that the sessions are not led by a health professional could have 

a negative effect on the perceived benefit of the intervention. 

Most referrals were from one primary care practice. There are several hypotheses 

why the primary care professionals from this practice referred more than the others. 

Firstly, this was the only practice that had direct view on the exercising older adults. 

This visual feedback of the referrals could be a strong motivator. Secondly, the 

director of the primary care practice was a physician who was parttime active at 

the research department of the nearby academic hospital. Therefore, he had more 

affinity with research and this resulted in easier implementation of new programs in 

his practice. When interpreting these results for the real world, it is important to note 

that the other primary care practices more closely represent the general population 

of primary care practices.

Another explanation for the limited effectivity of the ERS lies at the level of the 

health professional. Most referrals were done by practice nurses, who generally 

have more time to address healthy lifestyle options than primary care physicians. 

In a recent review, it was suggested that primary care nurses provide equal care 

compared to primary care doctors and that nurses achieve higher patient satisfaction 

levels.31 However, it is not clear if physical activity advice from a practice nurse 

has the same effectivity as an advice from the primary physician. A study on the 

perspectives of primary care physicians on ERS emphasizes that physicians are 

trained to deliver pharmaceutical interventions and do not regard written exercise 

referrals as a priority. Physicians rather referred to other health professionals for 

prescribing exercise schemes.32 Overall, physicians seem to have the least positive 

attitude towards preventive health interventions, compared to other health 

professionals.33,34 Most physicians rather focus on the high risk patients in their 
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population, instead of taking a population approach to lifestyle advice.35 However, 

attitudes and communication abilities of physicians remain important for achieving 

patient compliance in lifestyle changes. A qualitative study into the perceptions of 

older adults on the role of physicians in promoting physical activity showed that 

patients expected physical activity counselling, but that physicians did not meet 

these expectations.36 Furthermore, a study into rehabilitation participation in older 

cardiac patients showed that the strength of physicians’ advice was the most 

powerful predictor for rehabilitation entry.37
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CONCLUSION

A success rate of 4% per referred patient is comparable with other lifestyle 

interventions in primary care.38 The minimal intervention strategies for smoking 

cessation also require 33-100 referrals for one person to quit smoking.39 And 

although these numbers might seem high, the large health benefits outweighs the 

minimal effort. Also in this study, the cost and effort of the referral scheme are low 

and proportional to the time and costs of referral. Moreover, referral effectiveness 

can improve over time with increasing awareness of healthy lifestyle and adaptation 

of better referral skills by the GP’s.40 Finally, future research on this type of minimal 

effort referrals must collaborate with disciplines like marketing, communication or 

consumer behaviour. These disciplines are more experienced in recruitment and 

their insights can increase effectiveness of these minimal effort referrals.41,42 Lifestyle 

prevention in primary care is important and a referral scheme to an effective, durable 

and low-cost peer coach physical activity intervention could be a promising solution 

to the increasing disease burden in the worldwide ageing population.
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ABSTRACT

Most countries worldwide face an increasing prevalence of age-related diseases. 

Physical activity is effective in delaying and preventing these diseases. Current 

interventions to improve physical activity are effective, but do not reach large 

numbers of older adults for longer periods. Cuba, however, does have a long-

standing population-wide program, Círculos de Abuelos, that has not been 

described in the English literature yet. Círculos de Abuelos are local peer groups 

of 10 to 30 older adults that exercise three days a week under the guidance of 

a professional sport coach and that engage in self-organized social activities. 

The Cuban Ministry of Public Health founded Círculos de Abuelos in 1987 and 

during the last count in 2018, the program promoted physical activity in 908,412 

participants, 39.7% of Cuba’s older population. Appointed by the National Institute 

for Sports, Physical Education and Recreation, the professional sports coach 

initiates new Círculos de Abuelos in cooperation with the family doctor and forms 

a lasting link between the Círculos de Abuelos and the local community. Because 

of its success, Círculos de Abuelos is implemented in other countries including 

Venezuela, Panama and Colombia. Círculos de Abuelos is a proof-of-principle of a 

longstanding population-wide program to promote physical activity in older adults. 

Therefore, it could serve as an example for physical activity programs to decrease 

the burden of age-related diseases worldwide.



91

Círculos de Abuelos

6

INTRODUCTION

The number of older adults is increasing worldwide, resulting in rising healthcare 

costs, shortage of healthcare professionals, and many healthcare systems are not 

prepared for the multimorbidity of older adults.1 With many countries facing the 

same challenge, it offers an opportunity to identify best practices. Here we describe 

such a best practice from Cuba.

Many of the age-related diseases are influenced by healthy lifestyle of which 

physical activity has most broad beneficial effects.2 Although physical activity is 

beneficial, many older adults do not reach the recommended level.3 Many current 

interventions are proven to be effective during the intervention period, but when 

most interventions stop the majority of older adults return to their inactive behaviour.4 

Also, interventions rarely reach practice and large numbers of older adults.5,6 In Cuba 

we identified an intervention that increased physical activity in large numbers of 

older adults for a longer period of time.7,8
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THE CÍRCULOS DE ABUELOS PROGRAM

Cuba focuses on prevention instead of curation and is internationally praised for 

its public health policy that results in high life expectancy with low economic 

resources.9 It has been running a successful population-wide program promoting 

physical activity in older adults. Founded in 1987, the so-called Círculos de Abuelos, 

increases physical activity and social interaction in 908,412 participants, 39.7% of 

Cuban’s older adults in 2018.10,11 The program is also implemented in other Spanish 

speaking countries, including Venezuela, Panama and Colombia. However, it has 

not been discussed in the English literature.

Círculos de Abuelos are social groups of older adults that focus on physical activity 

to increase health and well-being The groups are self-organizing and activities are 

organized within the possibilities of the participants and area where they are situated. 

Some Círculos de Abuelos engage in various social, physical and educational 

activities. Universities or high schools regularly organize conversaciones (talks), 

theme nights during which personal concerns are shared and advice and support 

is given. Participants are invited with family and friends. Other social activities are 

initiated and paid for by the participants themselves. Some Círculos de Abuelos 

organize social activities and excursions. Groups also organize dance nights or read 

poetry and literature together. Furthermore, they share food and medicine, which 

can be in short supply in Cuba, and visit each other when they are ill.

Regarding the physical aspect, Círculos de Abuelos organize exercise sessions one 

to three times a week in public spaces in neighbourhoods throughout Cuba. The 

exercise sessions are led by a professional sport coach called profesor de deporte 

and consists of three parts: the warming-up, core-exercises and the cooling down, 

all accompanied by music. After the cooling down, the group plays a memory game 

and sings their group specific song. According to the last publicly available official 

count in 2018, 15,663 groups of Círculos de Abuelos were active.12 This number has 

probably diminished since the US embargo has strengthened over the last years, 

which affected the available funds for the program. A group of Círculos de Abuelos 

consists of 10 to 30 participants. Since Círculos de Abuelos are open to all older 

adults, the participants vary in their level of physical and mental fitness.

Organizational structure

The Círculos de Abuelos program was founded in 1987 by the Ministry of Public Health 

(MINSAP).11 Dr Cosme Ordóñez (Plaza Polyclinic) was the first who implemented the 

program, followed by Dr Fernández Sacasas (Alamar Polyclinic) and Dr Benito Pérez 
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Maza (Playa Polyclinic), encouraged and supported by Dr Raúl Mazorra, from the 

National Institute for Sports, Physical Education and Recreation (INDER).13,14 INDER 

collaborated by recommending sport specialists fitting to serve as profesores de 

deportes (sports coaches).

MINSAP and INDER formulated an implementation program with an executive 

responsibility for the profesor de deporte. The format describes the objectives of the 

Círculos de Abuelos, the outline of the exercise sessions, several exercise examples 

and special exercises for people with diseases such as type 2 diabetes, obesity and 

hypertension. The profesor de deporte is instructed to create new groups, guide the 

exercise sessions and link the local community and the family doctor (FD). All FD’s in 

Cuba focus on prevention and health promotion.15 The family nurse identifies people 

who would be interested in or who benefit from physical exercise and provides the 

addresses of these potential participants to the profesor de deporte. The profesor de 

deporte actively reaches out to the potential participants and invites them personally 

for the program.

The cooperation between INDER and the healthcare system is also visible when a 

participant experiences discomfort during the physical exercise, when a participant is 

ill, or is recovering from a disease. In this case, the profesor de deporte accompanies 

the participant to the FD and cooperates with the FD in reintegrating the participant 

in the exercise sessions.

Monitoring & Evaluation

INDER continuously evaluates the effect of the program. Data for monitoring and 

evaluation is collected by the FD and the profesor de deporte—showing again a close 

cooperation among them. Every FD provides information on the percentage of older 

adults in their population that participate in Círculos de Abuelos, the medical history and 

self-reported functional independence. The profesor de deporte conducts a physical 

performance test of the participants every six months. This includes an examination 

of heart, lungs, muscles, bones and joints, and the central nervous system. Data 

from the FD and the profesor de deporte is collected at municipal, provincial and 

national level and information is returned to the participants, the profesor de deporte 

and INDER’s policymakers. This data was not publicly available, but several Cuban 

studies show improvements on many aspects, including hypertension, chronic 

obstructive pulmonary disease, anxiety and sleeping disorders and reduction in 

the use of medication and cigarettes, intake of alcohol and quality of life.16-19
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COVID-19 Pandemic

Since the outbreak of the Sars-CoV-2 virus many of the activities of the Círculos de 

Abuelos have been cancelled. Most groups are connected via phone or through 

WhatsApp if this was available to the participant. The lockdown has had several 

negative effects on the physical and mental health of older adults in Cuba.20
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ANALYSIS

Although Círculos de Abuelos reaches large numbers of older adults for a long 

period, no data is available on health or social effects in the English scientific 

literature. However, since extensive evidence demonstrates that daily physical 

activity and social interaction is effective in the prevention of age-related diseases 

and improvement of quality of life, we assume that Círculos de Abuelos positively 

influences physical and mental health.21

To explain the success of the longstanding, population wide Círculos de Abuelos, 

we identified four key factors for success. The first key factor is the combination of 

physical exercise and social activities. This is also supported by a growing body of 

evidence showing that peers have a large influence on lifestyle.22-24 The second key 

factor for success is the easy accessibility of Círculos de Abuelos, a free program that 

forms an integrated part of the Cuban society and does not require a certain level 

of fitness. Third, the cooperation of the sports coaches with the Cuban healthcare 

system and their door-to-door approach of inviting new participants to Círculos de 

Abuelos lead to the inclusion of large numbers of people, including those that are 

not intrinsically motivated to exercise. The last key factor for success is the Círculos 

de Abuelos’ structure of three exercise sessions a week. In this regular structure, 

physical activity may more easily become a routine than in exercise sessions that 

occur only once a week. 

Several aspects must be considered concerning the generalization of Círculos 

de Abuelos for possible use in other countries. First, the success of Círculos de 

Abuelos could be explained by Cuba’s socialist political structure. Cuba’s political 

structure operates in a top-down approach that has facilitated the dissemination 

of the program everywhere in Cuba. In countries with a different political structure, 

it could be more difficult to spread out, evaluate and adjust a national program 

like Círculos de Abuelos. Second, the success of Círculos de Abuelos can also be 

the result of the cultural environment in Cuba. In contrast to western cultures, 

characterized as individualist, the Cuban culture is described as collectivist.25 

This difference in experiencing the self and the relationship with others influence 

cognition, emotion and motivation and may thus affect the motivation to engage in 

physical activity.26 Third, Cuba’s climate enables the participants to exercise outside 

at every possible location, whereas a colder or wetter climate could demotivate 

older adults to exercise outdoors and could challenge a similar program to find 

appropriate locations. Fourth, since INDER and all profesores de deporte are paid by 

the government, we assume that costs would be high if implemented in countries 
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with a different political structure. However, when looked at the health care costs and 

the effect on population health, the health care costs of the USA, $8863 per capita 

corrected for purchasing power parity (PPP), are four times higher than the Cuban 

health care costs, $2235 GDP per capita corrected for PPP.27 Despite the difference 

in costs, both countries have the same health outcome, an average life-expectancy 

of 79 years and a healthy life-expectancy of 69 years.27 Although there are many 

reasons for this difference, it is a general fact that prevention is more cost-effective 

than the treatment of care for chronic diseases. 

The Círculos de Abuelos is an example that increases physical activity in large number 

of older adults in a sustainable way. Thirty years after the founding, it has reached 

908,412 older adults to exercise up to three times a week. The program is effective 

by using paid professionals and peer coaches, in which older adults themselves 

are trained to serve as exercising guides. To reach these large numbers of older 

adults there is close collaboration with local representatives and FD’s. To make it 

sustainable, the group also indulges in social activities that bind participants to the 

group and the program is financially secured by a governmental organization. It 

should be recognized that it cannot be implemented in other countries without 

adaptation. We should for example acknowledge Cuba’s socialist political top-down 

structure that has facilitated the dissemination of the program in Cuba. Policy makers 

could also argue that a financial contribution from the government isn’t sustainable, 

but Cuba’s health care costs per capita are much lower than in the USA with a similar 

life expectancy.28 The scarcity of professionals and long-term financial security could 

be a barrier to implement this in other countries. However, in the Netherlands we 

have studied the use of peer coaches to sustainably increase physical activity with 

low costs with success.29
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CONCLUSION

Círculos de Abuelos is unique worldwide due to its scale and duration. Círculos de 

Abuelos provides an opportunity to learn how to sustainably increase daily physical 

activity on a population level.
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GENERAL DISCUSSION

In this thesis, we explore a new approach to increase health at the population level. 

We tested the hypothesis that physical activity interventions can be successful 

to increase physical activity in a sustainable way by using peer coaches without 

professional interference. In several consecutive studies we explore the timing 

of physical fitness, a proof-of-principle of peer coaching, the replicability of peer 

coaching and its integration in formal care and the Cuban case as an example of a 

nationwide physical activity intervention. 

Chapter one lays the foundation for our studies. Many age-related diseases like 

cardiovascular disease and diabetes are largely influenced by lifestyle. Physical 

activity is a lifestyle factor that prevents and delays many of the common age-

related diseases worldwide. However, our physical activity frequency has diminished 

over the past 150 years due to a changing environment. Industrialization, change in 

labour and household machinery changed physical activity from an unconscious 

part of everyday life to a conscious action. Some people need continuous external 

support to reach the recommended level of physical activity for healthy ageing. 

Therefore, interventions aiming to increase physical activity need to be able to exert 

their effects for a sustainable time by durably changing someone’s health behaviour 

for a longer period of time or the intervention itself needs to exist for a long period.

In chapter two we study the effect of physical exercise during the life course 

on ageing. More specifically, we study how the timing and magnitude of peak 

physical performance relates to life expectancy in Olympic athletes. A higher 

age at peak physical performance is associated with a higher age at death. This 

is in line with life history theory. There is growing evidence between life history 

trade-offs between species. A longer period of development, measured as 

time from birth to sexual maturation, is associated with a higher lifespan. Within 

humans, this association has been found in females where age at menarche 

was negatively associated with risk of all-cause mortality. However, this only 

shows the relation of germline development with longevity in human females. 

We studied if there was such a sign of a life-history trade-off in both sexes 

using the development of the whole soma by using a unique historical cohort 

of 1055 Olympic track and field athletes from 41 different nationalities from the 

Olympic Games from 1896 through 1936. Professional athletes push their physical 

performance to the maximum and keep accurate track of these achievements. 

Consequently, their personal record is an accurate representation of the age of 

their peak performance. Under the assumption that professional athletes train 
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at maximum intensity, this peak performance is an accurate read-out of the 

maximal physiological capacity of the individual. Comparing the performance with 

contemporaries in the same discipline we also get an estimate of the magnitude 

of this performance as z-scores. Here, we show a life history trade-off between 

early and above average physical performance and longevity in male Olympic 

athletes. Athletes who peaked at an earlier age showed 17-percent increased 

mortality rates (95% CI 8-26% per SD, p<0.001) and athletes who ranked higher 

showed 11-percent increased mortality rates (95% CI 1-22% per SD, p=0.025). Male 

athletes who had both an early and extraordinary peak performance suffered a 

4.7-year longevity cost. (95% CI 2.1-7.5 years, p=0.001). This is the first time a life 

history trade-off between physical performance and longevity has been found 

in humans. This study, sometimes misinterpreted as proof that being a young 

Olympian is unhealthy, shows that a biological life history trade-off is not only 

seen between species, but also within a species. Moderate and longer period of 

maturation comes with a longevity gain. 

Early high physical peaks were not beneficial for longevity. We propose here that 

moderate and long-term physical activity during life is essential for healthy ageing. 

In line with this, the recommended level of physical activity for older adults is not to 

exercise like an Olympic athlete but only 150 minutes of moderate intense exercises 

per week. Moderate intense exercises are safe and without the use of professionals 

maybe possible to achieve over a longer period of time.

Chapter three shows the description and proof-of-principle of a peer coached 

physical activity intervention for community dwelling adults spawned in the 

community by older adults themselves. This first peer coached physical activity 

group was set up by an older adult himself and his peers. The group used the 

local soccer and track and field association for the exercises and storage of sport 

attributes. The group grew by word-of-mouth and was completely self-sustainable 

thanks to a small fee participants paid to participate. At the time of writing, this group 

exists for over 10 years and reports over 200 weekly participants. The peer coach 

group gathered every weekday to exercise coached by an older adult. Members 

attend on average 2.5 days per week and retention rate is 77.5% after 6 years. The 

members perceived improvements in several health measures. In line with this, the 

six-minute walk test results of members of this peer coach physical activity group 

improved with 21.7 meters per year, compared with the decline of 2-7 meters per 

year in the general population. Because of the self-sustainable and self-organizing 

character of the intervention, peer coaching has the potential to be scaled up at low 

cost and increase physical activity in the increasing number of older adults. 
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In chapter four we answer the succeeding question whether this self-sustainable 

and self-organizing peer coach intervention is replicable. The group described in the 

previous chapter was created by community dwelling older adults themselves, but 

as far as we know there was only one. To use this successful group as an intervention 

it needs to be replicable in different locations by professionals. Therefore, we created 

three new groups in Leiden, the Netherlands. Facilitators were a motivated initiator 

and a non-professional atmosphere for participants to take ownership. Barriers were 

the absence of motivated participants to take ownership and insufficient participants 

to ensure the presence of participants at every exercise session. The groups were 

similar to the previous described group and were self-organizing after 114, 216 and 

263 days. The initial investments were low. The groups reached 118 members and 

a retention of 86.4% in two years. The groups are still active at the time of writing. 

During the study quality of life increased with 0.4 points on a ten-point scale (95% CI 

0.1-0.7, p=0.02) and six-minute walk test results improved with 33 meters (95% CI 18-

48, p<0.01) annually. This study showed that the proof-of-principle of a peer coached 

physical activity intervention is replicable. The groups can be set up by professionals 

to later transfer the execution and organization to the participants themselves.

Chapter five explores the role of formal care to aid these self-sustainable and 

self-organizing interventions by identifying specific high-risk individuals who could 

benefit the most from daily physical activity. In an exercise referral scheme study we 

tested if an exercise referral scheme to an unsupervised peer coached intervention 

was effective in primary care. Results show that a total of 106 patients were referred 

to the peer coach exercise groups. 5.7% of patients showed up at the peer coach 

exercise groups and 66.7% remained participating during follow up. The success 

of the exercise referral scheme was limited. There were two moments of attrition 

identified. First, general practitioners and nurses rarely referred a patient to the peer 

coached intervention, or any specific physical activity intervention. Second, not many 

of the referred patients actually went to the intervention. The current healthcare 

system in the Netherlands does not promote preventive care sufficiently. However, 

this minimal effort referral scheme showed similar result as quit smoking programs 

in primary care.

In Chapter six we studied an example of the healthcare system in Cuba. In Cuba there 

is a successful population physical activity intervention for community dwelling older 

adults named the Cìrculos de Abuelos (Grandparent Circles). In these grandparent 

circles, older adults exercise together three days a week under the guidance of a 

professional sport coach and engage in self-organized social activities. The Cuban 

Ministry of Public Health (MINSAP) founded Círculos de Abuelos in 1985 and during 
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the last count in 2011, the program promoted physical activity in 908,412 participants, 

39% of Cuba’s older population. Appointed by National Institute for Sports, Physical 

Education and Recreation, the professional sports coach initiates new Círculos de 

Abuelos in cooperation with the general practitioner and forms a lasting link between 

the Círculos de Abuelos and the local community. The Circulos de Abuelos is a proof-

of-principle of a longstanding population-wide program to promote physical activity 

in older adults. To explain the success, we identified four key factors. The intervention 

combines physical activity in a social group with other social activities, it charges no 

participation fee, has a direct link with their equivalent of general practitioners and 

exercises three times a week which give participants a weekly routine.
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CONSIDERATIONS

The timing and magnitude of physical peak performance was measured by an 

athlete’s personal record. This was used as a read out for biological peak and we 

assumed that the timing and magnitude was only influenced by genes and not 

environment. However, the timing of peak performance is not only influenced by 

genes, but also by type of sport, duration of sport event and start of sport career.1 

Moreover, it remains unclear if this relation is set from birth or causal in a sense that 

it can be influenced during life by delaying one’s maturation. Future research should 

focus on the possibility to influence the biological predisposition of the timing of 

maturation and if changing this timing also influences longevity.

The difference in life expectancy between above average performers and below 

average performers is also influenced by their relative success in sports and 

no inferences should be made towards the benefits of different intensity levels 

of exercise. However, several studies show that moderate as well as vigorous 

intensity exercise is associated with lower mortality.2-4 Some studies stress the 

difference between recreational versus professional, leisure-time versus non-

leisure-time or exercise versus non-exercise physical activity.4-6 In general, 

physical activity in all forms is healthy and we should not strive towards intense 

exercises or highly developed models to exercise.7,8 The challenge is to increase 

all forms of daily physical activity in large numbers of older adults for a long 

period of time.

The mental well-being effects of the peer coach physical activity intervention are 

inferred by self-reported measures. These measures are subjective and could 

have been collected in a more objective way. However, self-reported well-being 

was just as valuable in our study and there is ample evidence that daily physical 

activity (with or without peer coaching) is beneficial for mental well-being in older 

adults.9-13

Similar consideration are in place for physical effects of the peer coach physical 

activity intervention. Even though the objective six-minute walk test was used to 

assess physical fitness, no mortality data was obtained. The goal of this thesis was 

not to study an effect between physical activity and health benefits, as this is well 

established in the scientific literature. Therefore, we measured attendance and 

inferred that attending a session meant engaging in moderate-intense physical 

activity. A better measure for physical activity would be energy expenditure or 

metabolic equivalent of task (METC) measured by an accelerometer. However, 
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lengthy observation for over a year showed that the participants did engage in 

physical activity at the intervention and there is reasonable agreement between 

self-reported physical activity and accelerometer data in older adults.14 Additionally, 

the six-minute walk indicated that participants did engage in physical activity during 

participation.

In line with the past two paragraphs, effect of the peer coach physical activity 

intervention was not established in a Randomized Control Trial (RCT) with a control 

group. Inferences regarding the effect of the intervention should be made cautiously. 

Yet the real world setting of these studies add strength to this thesis’ main message. 

Additionally, an RCT would not add much useful knowledge for the cost of the study. 

In a more practical sense, the results show us that in the Netherlands it is feasible to 

create self-organizing and self-supporting peer coach physical activity interventions.

Moreover, we suggested scalability on the grounds that no scarce resources 

are needed. Little financial investments are needed and public parks are widely 

available. Nevertheless, large scale implementation has not been formally tested 

in this thesis. Maybe even more important than large scale implementation, is to 

study the implementation in the harder to reach subgroups who benefit the most 

from daily physical activity. Not more of the same, but contextual diversity would 

give more insights in different implementation strategies.

Another consideration is that participants are in general younger and higher 

educated than the community dwelling older adults that would benefit most from 

daily physical activity. However, the group of participants in the peer groups that exist 

for a longer period shift more towards older and lower educated. 

The sustainable nature of peer coaching is a strong characteristic of the intervention. 

There is therefore no rush to quickly recruit many participants. However, primary care 

could aid to reach older adults with comorbidities. The referral scheme we used 

had limited effect. There were two major moments of attrition. First, only a small 

portion of the patients were referred. Second, only a small portion of the patients 

responded to the referral. The implementation of the referral scheme in the primary 

care practice was done in a single interview with the general practitioner. More 

extensive implementation would probably benefit the first moment of attrition.15 Also 

feedback from referred patients could increase adoption by primary care physician. 

Motivational interviewing and follow-up after referral could increase the responds 

to the referrals.16 Future studies should focus under what circumstances this referral 

scheme works. 
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The current COVID-19 pandemic showed the resilience of the peer coach groups. In 

the Netherlands the regulation regarding the pandemic changed on a weekly basis. 

There are periods in which the peer coach groups could not gather and exercise 

together. The longest period in which the peer coach groups stopped was four 

weeks during the first lockdown. However, after this period all the peer coach groups 

regrouped and started exercising together again. At the time of writing, there is 

a second lockdown regarding sports and most peer coach groups have ceased 

activities. The groups stay in touch with each other which is a strong sign activities 

will resume when allowed by the Dutch government.
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IMPLICATIONS

What are the implications of these results for peer coaching in physical activity 

promotion and peer coaching in general? Physical inactivity is almost omniprevalent. 

Especially in developed and developing countries where the burden of lifestyle 

diseases is high, physical activity promotion has priority. First, we discuss the 

implications of the intervention in this study. Second, we discuss possible applications 

of peer coaching in general.

Peer coaching for physical activity promotion

Several benefits of the use of peer coaching to promote physical activity have been 

mentioned in this thesis. The strength of peer-coaching lies in empathy and using 

the experiential knowledge of the peer coach, to understand the other peers wishes, 

motivations, possibilities and limitations. Having the same age and background and 

likely coming from the same neighbourhood increases the level of connectedness 

with the participants compared to a professional. This works two ways. Helping 

participants from his or her own neighbourhood also increases the involvement 

of the peer coach. This higher level of group cohesion increases the attendance 

and lowers attrition making peer coaching physical activity interventions successful 

in major challenges of promoting physical activity.17-19 Additionally, the use of peer 

coaches is not inferior or unsafe compared to professionals.9,20-22

Peer coaches are participants from the target population that act as coach and 

motivator. Tasks normally performed in interventions by professionals. Professionals 

are scarce, there are less professionals than older adults, and are needed for 

more complicated tasks. Daily physical activity can be performed by older adults 

themselves safely. Removing the scarce professional in this intervention removes a 

barrier for implementing this intervention in large numbers for longer period of time.

In our study peer coaches were unpaid volunteers. This makes it more challenging to 

recruit peer coaches, but greatly diminishes structural costs. Without these structural 

costs the groups are self-sufficient and sustainable, two barriers faced by other 

physical activity interventions. In two groups, the funds collected by the groups were 

used to compensate the peer coaches for their efforts. Other groups gave an end-

of-year present to thank their peer coaches. However, in principle the peer coaches 

coach the groups on a voluntary basis and do not receive any payment.
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Finally, older adults prefer to exercise in groups when the group consists of similar 

aged individuals.23 This makes peer coaching with its strong social component a 

suitable intervention. This could be the reason that eHealth interventions using 

apps or websites, where participants exercise alone at home, are more suitable for 

adolescents than older adults. 

Peer coaching in interventions

All of the previous benefits of peer coaching also apply to non-physical activity 

interventions. There are already fields where peers are widely applied. In medical 

sciences peer support for mental health in patient groups is a known phenomenon. 

Peer support is used in patient groups for diabetes, several forms of cancer, 

cardiovascular disease, dementia, depression, addiction, pregnancy and early 

adulthood.24-31 In some of these area’s the beneficial effects of peer coaching on 

physical or mental health is still unclear.25,26,30 However, for most areas there is a clear 

benefit to peer support.24,27-29 

There are other areas where peer coaching could be applied. In primary care peer 

coaching could be used to monitor patient populations. The first check in the primary 

care practice could be done by peers. Neighbourhoods could create local peer 

networks for specific purposes, for example small domestic maintenance jobs, 

taxes or other chores. It is also possible to change the method of deploying peer 

volunteers. The self-organization is seen an attractive feature of peer support. The 

peer coach physical activity intervention in this study requires total self-organization 

from the peer coaches and participants. The organizational structure of the 

Alcoholics Anonymous has a high degree of decentralized organization of the A.A. 

Group with several regional and national boards to aid the local groups.32 Thanks to 

the Alcoholics Anonymous, a total of 2 million people in over 150 countries receive 

health benefits without the use of professionals and healthcare budget.
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RECOMMENDATIONS

There are several questions unanswered and recommendations for future research. 

In the following paragraphs we will discuss some of these. First, scalability will be 

discussed. Second, we will note the possibilities to further assess effectiveness. Third, 

we recommend a more peer centric explanatory framework in future studies. Finally, 

a semantic recommendation about definitions and uniformity will be discussed.

Scalability

To utilize the maximum potential of peer coach physical activity interventions the 

scalability should be studied. In line with previous studies a real-world study can 

conduct large scale implementation of different peer coach groups. There would be 

enough data to compare empirically internal factors of success and failure. If put in 

diverse contexts, external factors of success and failure can be studied extensively. 

Also, different forms of organizational structure can be tested. This would require 

collaboration of several different organizations in several countries.

Effectivity

First proof-of-principle has been given in this study. However, as mentioned before, 

ultimate effectivity measures like mortality or healthcare expenditure have not 

been tested yet. For reliable mortality data, a longer follow-up period is needed or 

more study participants. Both longer follow-up as well as more study participants 

are also needed for a health care expenditure measure. Healthcare expenditure 

and mortality are influenced by many determinants in a real world setting and 

experimental settings very badly reflect the real world. We therefore propose to not 

focus on mortality or healthcare expenditure.

Peer centric framework

The study in this thesis did not find how the effect of peer coaching is mediated. 

As Hulteen and colleagues rightly mention, this is still an understudied area of 

peer-led interventions.33 There is lack of a peer centric framework that explains the 

mechanisms through which peer coaches influence the behaviour of participants. 

Such a theoretical framework would also help uniform future peer-led interventions.

Definition

There is a lack of uniformity across research regarding peer-led interventions.31 Even 

though this is a frequent mentioned downside of research in this area, it could also 

be seen as a strength. A strong aspect of the peer coach physical activity intervention 

was its adaptability. However, there is still much progress to be made in this emerging 
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field of research. A clear definition of different matters would help communication. 

In the scientific literature the terms peer mentor, peer leader and peer coach are 

often interchangeable. The same goes for peer-led, peer-delivered and peer-

coached. Terms like peer mentoring, peer support and peer coaching seemed 

interchangeable, but Matz-Costa and colleagues distinguished the nuances.34 This 

is the single most important point for the future of peer support research. Although 

we did add a new word to the peer research lingo, we hope there will be a clear 

definition of all aspects in the near future.
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CONCLUSION

Many of today’s prevalent diseases with a high burden are at least partly caused by 

unhealthy lifestyle and improve with a healthy lifestyle. Physical activity is consistently 

identified as a strong factor to prevent, improve and treat many of these diseases. 

For some people, increasing daily physical activity requires an active and sustainable 

intervention with a strong social component. Peer coaching is an emerging method 

with inherit advantages that make it suitable for a sustainable and social intervention. 

Here we showed that peer coaching is proven effective in a real-world setting to 

increase physical activity in large numbers of older adults for a long period of time.
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PEER COACHING AS A POPULATION APPROACH TO
INCREASE PHYSICAL ACTIVITY IN OLDER ADULTS

Introduction

The proportion of people older than 65 years increases worldwide. As a result, 

the prevalence of age-related diseases such as diabetes, cardiovascular 

disease, dementia and cancer increases steadily. Physical activity is effective 

in preventing and treating many of these age-related diseases. However, two 

thirds of Dutch older adults do not reach the recommended level of 150 minutes 

a week moderate intense physical activity. Current efforts to increase physical 

activity with professional led physical activity interventions are effective during 

the intervention period, but do not manage to have a sustainable effect. Scarcity 

and costs of professionals limit the reach and long-term implementation of these 

interventions. 

Methods

In this thesis we studied the possibility of peer coaching to sustainably increase 

physical activity in older adults. Peer coaching is a promising method without 

the limitations of professionals-led interventions. Peer coaching is a face-to-face 

intervention to reach a common goal given by a non-professional, who has a 

common background with the recipient, either through a similar life experience or 

other shared characteristics. 

Results

The first proof-of-principle of an effective peer coach physical activity intervention 

was created in 2010 by older adults themselves. This group of older adults exercised 

together every weekday one hour together under the guidance of one of their peers. 

The group was completely self-organizing and self-sustainable without external 

funding. At the time of writing, the group exists for 11 years and has almost 250 

participants. Participants reported improvements in their well-being and the six-

minute walk test showed yearly improvements in cardiovascular fitness. This peer 

coach physical activity intervention managed to engage older adults in daily physical 

activity for years at no structural costs to society.

The following question was if this success could be copied at another location 

which we tested in Leiden. Three similar peer coach physical activity interventions 

were set up by researchers in three neighbourhoods with different socioeconomic 

status. After the initial researcher led period, all three groups became completely 

self-organizing within 8 months. Investment per group was less than €170 and 187 
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hours. The three groups exist at the time of writing more than 3 years. During the 

study more than 15 similar peer coach physical activity interventions were set up 

in the Netherlands by older adults themselves, welfare organizations or private 

companies. 

Consecutively we investigated if these self-organizing groups could be linked to 

formal care through an exercise referral scheme in primary care. Eight primary 

care practices referred only 106 older adults in one and a half year. Only 6 people 

responded to the referral of which 4 started exercising regularly for over a year in the 

peer coach group. The reach was small, but the potential benefits could be regarded 

proportional to the small effort needed to refer. 

Finally, we ended this thesis with a vision for the future by describing a best practice 

example from Cuba. Cuba has implemented the Círculos de Abuelos (grandparent 

circles) in 1987, where currently 12,000 groups of 900,000 older adults exercise and 

enjoy life together. Cuba managed to implement a population approach that reaches 

40% of its older population and has been effective for over 30 years. 

Conclusion

Older adults can effectively and sustainably increase physical activity of older adults 

through peer coach physical activity interventions. After a small investment for 

implementation, a sustainable self-organising exercise intervention can be created 

which has existed for several years now. The reach of the groups can be increased 

through an exercise referral scheme in primary care, but the effectivity needs to be 

improved through research. Nationwide implementation of exercise groups for older 

adults is possible, but it requires effort from a large (governmental) party.
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PEER COACHING OM OP GROTE SCHAAL MEER
BEWEGING TE STIMULEREN BIJ SENIOREN

Introductie

Het aandeel mensen ouder dan 65 jaar neemt wereldwijd toe. Als gevolg hiervan 

neemt de prevalentie van leeftijd gerelateerde ziekten zoals diabetes, hart- en 

vaatziekten, dementie en kanker gestaag toe. Dagelijkse beweging is effectief bij het 

voorkomen en behandelen van veel van deze ouderdomsziekten. Twee derde van 

de Nederlandse ouderen bereikt echter niet de beweegrichtlijn van 150 minuten per 

week matig intensieve beweging. De huidige inspanningen om dagelijkse beweging 

te verhogen met door professionals begeleide beweeginterventie zijn effectief 

tijdens de interventieperiode, maar slagen er niet in om een   duurzaam effect te 

hebben. Schaarste en kosten van professionals beperken het bereik en de lange 

termijn borging van deze interventies.

Methode

In dit proefschrift bestudeerden we de mogelijkheid van peer coaching om 

de dagelijkse beweging van ouderen duurzaam te verhogen. Peer coaching is 

een veelbelovende methode zonder de beperkingen van interventies die door 

professionals worden begeleid. Peer coaching is een interventie om een gezamenlijk 

doel te behalen, die gegeven wordt door een amateur die een gemeenschappelijke 

achtergrond heeft met de ontvanger, hetzij door een vergelijkbare levenservaring 

of door andere gedeelde kenmerken.

Resultaten

Het eerste proof-of-principle van een effectieve interventie voor dagelijkse 

beweging door peer coaching werd gecreëerd in 2010 door ouderen zelf. Deze 

groep ouderen trainde elke weekdag samen een uur onder begeleiding van een van 

hun leeftijdsgenoten. De groep was volledig zelforganiserend en zelfvoorzienend 

zonder externe financiering. Op het moment van schrijven bestaat de groep al 11 jaar 

en heeft het bijna 250 deelnemers. De deelnemers rapporteerden verbeteringen in 

hun welzijn en de zes minuten looptest toonde jaarlijkse verbeteringen in conditie. 

Deze peer coach interventie slaagde erin om ouderen jarenlang te betrekken bij 

dagelijkse fysieke activiteit zonder structurele kosten voor de maatschappij. 

De volgende vraag was of dit succes gekopieerd kon worden naar een andere 

locatie. Dit hebben we in Leiden getest. Onderzoekers hebben drie vergelijkbare 

peer coach beweeginterventies opgezet in drie buurten met een verschillende 

sociaaleconomische status. Na de initiële periode waren alle drie de groepen binnen 
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8 maanden volledig zelforganiserend. De investering per groep was minder dan 

€170 en 187 uur. De drie groepen bestaan   op het moment van schrijven meer dan 

3 jaar. Tijdens het onderzoek zijn in Nederland meer dan 15 vergelijkbare peer coach 

beweeginterventies opgezet door ouderen zelf, welzijnsorganisaties of particuliere 

bedrijven. 

Achtereenvolgens onderzochten we of deze zelforganiserende groepen gekoppeld 

konden worden aan formele zorg door middel van een verwijzing bij de huisarts. Acht 

huisartspraktijken verwezen in anderhalf jaar slechts 106 ouderen. Slechts 6 mensen 

reageerden op de verwijzing, waarvan er 4 gedurende meer dan een jaar regelmatig 

sportten in de peer coach groep. Het bereik was klein, maar de potentiële voordelen 

waren in verhouding met de kleine inspanning die nodig was om door te verwijzen. 

Ten slotte sloten we dit proefschrift af met een toekomstvisie door een best practice 

voorbeeld uit Cuba te beschrijven. Cuba heeft in 1987 de Círculos de Abuelos 

(grootoudercirkels) opgezet, waar nu 12.000 groepen van 900.000 ouderen sporten 

en samen van het leven genieten. Cuba is erin geslaagd een bevolkingsaanpak te 

implementeren die 40% van de oudere bevolking bereikt en al meer dan 30 jaar 

effectief is.

Conclusie

Ouderen kunnen ouderen effectief en duurzaam aanzetten tot bewegen in een peer 

coach beweeginterventie. Na een kleine investering voor de implementatie kan een 

duurzame zelf-organiserende interventie worden opgezet die in elk geval meerdere 

jaren blijft bestaan. Het bereik van de groepen kan worden vergroot door middel 

van een beweegverwijzingsregeling in de eerste lijn, maar de effectiviteit moet door 

onderzoek worden verbeterd. Landelijke implementatie van beweeggroepen voor 

ouderen is mogelijk, maar vergt inzet van een grote (overheids)instantie.
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