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Abstract
Background: Aging of the workforce is a growing problem. As workers age, their physical, physiological and
psychosocial capabilities change. Keeping older workers healthy and productive is a key goal of European labor
policy and health promotion is a key to achieve this result. Previous studies about workplace health promotion
(WHP) programs are usually focused on the entire workforce or to a specific topic. Within the framework of the
EU-CHAFEA ProHealth65+ project, this paper aims to systematically review the literature on WHP interventions
specifically targeted to older workers (OWs).
Methods: This systematic review was conducted by making a comprehensive search of MEDLINE, ISI Web of
Science, SCOPUS, The Cochrane Library, CINAHL and PsychINFO databases. Search terms included ageing
(and synonyms), worker (and synonyms), intervention (and synonyms), and health (and synonyms). The search
was limited to papers in English or Italian published between January, 1st 2000 and May, 31st 2015. Relevant
references in the selected articles were also analyzed.
Results: Of the 299 articles initially identified as relating to the topic, 18 articles met the inclusion criteria. The
type, methods and outcome of interventions in the WHP programs retrieved were heterogenous, as was the
definition of the age at which a worker is considered to be ‘older’. Most of the available studies had been
conducted on small samples for a limited period of time.
Conclusion: Our review shows that, although this issue is of great importance, studies addressing WHP actions
for OWs are few and generally of poor quality. Current evidence fails to show that WHP programs improve the
work ability, productivity or job retention of older workers. In addition, there is limited evidence that WHP programs
are effective in improving lifestyles and concur to maintain the health and well-being of older workers. There is a
need for future WHP programs to be well-designed so that the effectiveness and cost-benefit of workplace
interventions can be properly investigated.
Keywords: Workplace health promotion, Aging workforce, Active ageing, Occupational health, Public health, Lifelong
learning, Lifestyle, Frailty, Ageism, Labor policy

Background
In the last 50 years, many industrialised countries have
witnessed a change in the age structure of the population
[1]. The International Labor Organization has estimated
that by 2025, there will be a 32 % increase in the number
of people aged over 55 years. Older people will make up
approximately 30 % of the population in Europe and
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North America, 21 % in Asia and 17 % in Latin America.
Thus, in Europe, the current demographic trend is
towards an increasingly aged workforce [2].
There are several reasons for this phenomenon: first
of all the baby boom that followed the Second World
War and the low birth rates of the 1980s [3], which together have led to a decline in the inflow of young
workers. The increase in life expectancy and the lack of
social resources has led most European Governments
to raise the retirement age. Additionally, the increased
number of older employees in the workforce is due
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mainly to workers delaying retirement, training for alternative careers and prolonging their longevity thanks
to advances in healthcare [4].
The definition of older worker (OW) is still controversial, since different agencies and organizations are
using a broad spectrum of ages, ranging from 40 to
65 years, or more. For example, the U.S. Department of
Labor, in agreement with most of the literature [5],
considers workers to be older if aged 55 years or more
[6], whereas the US Age Discrimination in Employment
Act [7] provides protection for anyone in the workplace
over the age of 40 years. In the workplace sector,
workers aged over 45 years are generally considered to
be “older” [3].
OWs may differ from their younger counterparts due to
a number of physical/biological, psychological/mental,
and social characteristics that influence their needs,
expectations and challenges [8]. Physical functions,
including sensory abilities (e.g. eyesight and hearing),
muscular function (e.g. balance, strength and flexibility), aerobic capacity (e.g. VO2 max), reaction time and
speed, immune response and the ability to maintain
homeostasis all decline with age, and this deterioration
becomes even more pronounced after the age of 50 [9].
In addition, OWs usually have a higher prevalence of
aging-related metabolic disorders such as abdominal
obesity, hypertension, hyperglycemia, and dyslipidemia
[10]. Consequently, they are often subjected to polypharmacy, with lower quality of life, reduced mobility and mild
cognitive impairment, all of which are of concern at the
workplace [11, 12]. Bearing in mind that OWs might become more sensitive to changes and less willing to accept
them, it is highly probable that the majority will manifest
difficulty in adjusting to new job techniques and conditions at the workplace. Moreover, published reports
show an increase in perceived age discrimination among
OWs which often results in negative feelings, such as
uselessness, powerlessness and low self-esteem [13].
Because the ageing workforce has become an increasingly important occupational health issue, especially in
relation to a nation’s economic prosperity, maintaining
a healthy and productive workforce is a key goal of
European labor policy [14].
The worksite is generally a promising setting for
health promotion. Theoretically, in the workplace,
where employees spend a great amount of time, a
number of promotion strategies can be used to provide
opportunities for behavioral changes. Furthermore, the
occupational health (OH) service, which is part of the
work organization, can use its know-how to introduce
effective workplace health promotion (WHP) interventions [15], encouraging employees to take own responsibility and stimulating self-help, through participatory
ergonomics [16].
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Although there has been extensive investigation of
WHP programs, these studies, however, are usually
focused on the entire workforce [17, 18] and to a specific topic, such as healthy eating [16], or presenteeism
[17]. Review studies on OWs, on the other hand, are
specifically targeted to a single topic, such as safety
and health needs of OWs [19], or OH services in the
workplace, [20]. A recent review on the effectiveness
of WHP for OWs found only 4 studies on early retirement work ability and productivity [21]. Our aim was
to determine whether a wider range of WHP interventions developed specifically for older adults could
significantly improve their ability to remain in the
workplace and adapt to modern work methods and
health conditions.
Although Pitt-Catsouphes et al. [22] claim that the
official classification of promotion programs is still inadequate, there appear to be three broad categories:
screening activities to identify potential health risks
(e.g. ergonomic assessments; health risk assessments,
etc.); lifestyle management activities to improve health
and to prevent/minimize health risks, including those
associated with chronic conditions (e.g. exercise programs; healthy food options in cafeterias, etc.); and onthe-job lifelong-learning interventions that encourage
employees to remain in the workforce. Promotion programs should also focus on developing internal policies
for OWs so as to address disparities among subpopulations of workers and thus avoid ageism [23, 24].
When ‘healthy ageing management’ is concerned,
OH services could probably play a key role in the
workplace. One study suggested that policies should
look at ageing workers rather than older workers,
starting with those as young as 45. It also stated that
OH strategies are needed to address the challenges of
an ageing workforce, which include the prevention of
work-related diseases, diminished work performance
due to chronic diseases and the promotion of health
and workability [20, 25]. Organizations, both large and
small, can engage in this new strategy by systematically
integrating their health promotion safety and environmental programs and policies [16, 26]. Furthermore,
workplace ergonomics should be age-appropriate and
bear in mind the capabilities and limitations of older
employees [16]. These concepts are reasonable, but
there is still no sufficient evidence that WHP programs
for OWs based on these assumptions are attractive to
workers and companies.
The purpose of this review was to systematically
summarize and scientifically appraise the literature on
WHP for OWs, identify the institutions and study groups
active in this field and the type of activities performed.
This “state of the art” picture might help recognizing and
spreading good practices in workplaces.
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Methods

Data extraction and synthesis

Search strategy

The following information was extracted: first author, year
of publication, type of study, study location, workplace,
intervention, characteristics of participants, outcome measurements, follow-up periods, and key findings.
The interventions were classified according to their
outcomes that were defined in the following domains: 1)
Policy for older workers, 2) Job retention, 3) Workability
and productivity, 4) Health and well-being. Articles were
included in one or more groups according to the main
endpoints of the study. The framework described was
developed by taking into account information obtained
from “Healthy Work in an Ageing Europe”, the 5th
Initiative of the European Network of Workplace Health
Promotion [27] and other relevant milestones from gray
literature [28].

Comprehensive database searches were performed within
the framework of the EU-CHAFEA ProHealth65+
project by two independent investigators to identify
potentially relevant articles from MEDLINE, ISI Web
of science, SCOPUS, The Cochrane Library, CINAHL
and PsychINFO databases. The search strategy, based
on the implemented PICO model, was developed first
devised for use in MEDLINE and subsequently adapted
for the other databases. The combination of keywords
used at MEDLINE were: (aging OR ageing OR elderly
OR aged OR old) AND (worker* OR workforce OR
employee* OR farmer* OR craftsman OR laborer) AND
(Health OR safety) AND (promote* OR prevent* OR
intervention OR program*) AND workplace AND (Active
Ageing and Job OR Well-Being OR work ability OR disability OR impairment OR rehabilitation OR fitness OR
capacity OR retention OR re-entry OR employability OR
adaptation OR satisfaction OR attitude* OR discrimination OR integration OR productivity OR absenteeism OR
presenteeism OR mental health OR stress OR learning OR
life style* OR occupational disease*).
Inclusion and exclusion criteria

Studies were considered eligible if they reported interventions which were conducted specifically on OWs, or
at least had the aim to promote healthy/active ageing in
the working population. If the intervention was targeted
at both the entire workforce and younger workers, only
subgroup analyses for ageing workers were deemed eligible. The studies included had to be original research
(randomized controlled trials (RCT), quasi-experimental
studies (NCT), pre-post, cohort, case-control, ecological
and cross-sectional studies), or primary studies derived
from relevant systematic reviews and meta-analyses.
Studies that analyzed the clinical course of age and/or
work-related illnesses were excluded. The search was limited to papers in English and Italian published between
January, 1st 2000 and May, 31st 2015.
Study selection

After completion of the searches and exclusion of duplicate studies, the initial screening of publications included
an independent review of titles and abstracts by two researchers who then had to try to reach agreement on
study inclusion. Any discrepancies between researchers
were resolved through consensus and, if necessary, by
consulting a third reviewer. Full papers were obtained for
studies that fitted the inclusion criteria, and each paper
was reviewed for quality and data extracted. In addition to
the computerized search, references from included studies
were also checked (i.e. snowball method) to ensure that
no relevant publications had been omitted.

Quality assessment

The methodological quality of each study was assessed
using an Effective Public Health Practice Project (EPHPP)
“Quality Assessment Tool for Quantitative Studies” that
evaluates six main domains: (1) selection bias; (2) study
design; (3) confounders; (4) blinding; (5) data collection
method; and (6) withdrawals/dropouts, each of which can
be rated as good, mediocre or poor. An overall score was
obtained for each study by adding up the separate section
rating (see Additional file 1).
The systematic review was conducted in accordance
with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines.

Results
The literature search yielded 9791 papers, 3077 of which
were duplicate studies. After initial review of the titles
and abstracts, 6415 articles were excluded. Two reviewers independently examined 299 potentially eligible
articles. 18 studies [14, 29–45] describing a wide range
of promotion interventions were included in the final
systematic review (Fig. 1). Five studies [32, 36–39] overlapped domains 3 and 4. The characteristics of each
eligible study are illustrated in Table 1.
The study populations came from different geographical sources: ten were European studies (five were
conducted in the Netherlands, three in Finland, one in
Germany and one in Sweden), five were North American
(USA) studies, two were conducted in Australia and one
in Taiwan.
Considerable variation was found both in the workplaces described and in the age used to define the
“older” workers who participated in the studies. Most
authors considered employees of 40/45 years to be older
workers, although the mean age of study participants
usually ranged from 51 to 55 years. The widest age range
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Fig. 1 Flow chart

was reported by McDonald who referred to nurses between 40 and 70 years as mature age mentors.
As regards study design, eight studies were randomized controlled trials (RCTs), and four non randomized
controlled trials (NCTs); there were also two cohort
studies, one cross-sectional study, one pre-post study,
one cost-effectiveness analysis, and one collective case
study. Selected studies differed considerably in methods
and type of intervention, outcomes and follow-up
periods.
EPHPP analysis of interventions, based on study design,
selection bias, randomization criteria, confounders, blinding, withdrawals and drop-outs, intervention integrity,
and analyses revealed that 2 out of the 18 studies were of
good overall quality, while 8 were mediocre and 5 were of
poor quality (3 studies were not classifiable).
Domain 1-Policy for older workers
Initially the review focused on identifying
interventions that addressed the development of

policies for OWs, aimed at improving interpersonal
communication between the latter and other
workplace employees, or combatted the exclusion or
discrimination of OWs. Only a few [46–54] narrative
studies were found to refer to the risk of ageism or
express the need for a policy for OWs in the
workplace, but since none of these described any
intervention, they were not included in the review.
Domain 2-Increasing job retention
In the USA, Wallen and Mulloy [29] evaluated the
response of a small sample of electronic company
workers to a computer-based respiratory safetytraining program. Three versions of the program
(text, text with pictures, text with pictures and audio
narration) were shown to employees who then took
a high- and a low-level learning test. Younger
workers (under 44 years of age) did better overall.
No significant effects of age or treatment were
observed on low level learning, while workers over the
age of 45 years improved in the high-level learning test

Country

Population (N)

Australia

McDonald et al.
(2010) [30]

Intervention (N)

27 Hospital Nurses

Finland

Netherlands Nurse and
administrative
personnel (workers and
supervisors) from a
University and a
University Medical
Center (mean age 52)

Netherlands 116 employees older
than 50 years (mean age
53 yrs) at risk for early
retirement of a large

Rutanen et al.
(2014) [40]

Koolhaas et al.
(2015) [32]

De Boer et al.
(2004) [33]

123 occupationally active
symptomatic menopausal
women aged 44–62
(mean age 54)

Academic and
administrative employees
between 45 and 70
(mean age = 54 yrs)
without a physically
active lifestyle

Australia

Mackey et al.
(2011) [36]

122 Tram, bus and
subway drivers of the
Munich Transportation
Authority 45 and older

Germany

Karazman et al.
(2000) [31]

Cross
Sectional
Weak

Study design
and quality

Pre-post
Weak

WAI and Productivity
(the Quality and
Quantity method)

Work Ability Index, the
Utrecht Burn Out Scale,
and the Nottingham

1 year

2 years

Usual activity (61)

Received care as
usual (they were
not invited for a
consultation but

“Staying healthy at work”
problem-solving based
intervention to achieve
improvement, life-long
learning or to tackle
problems for a sustainable
working life. (64)

Construction of a detailed
action plan, consultation of
the employee’s supervisors
and personnel managers,

WAI and Questionnaires
on the daily physical
and mental work strain

Without
intervention (63)

NCT;
Moderate

RCT;
Strong
After 2 years no significant
differences (except for
burnout) in work ability,
quality of life and early

RCT;
Moderate

None or negative effects
were found on main
outcomes (respectively on
productivity and WAI).
However, effectiveness was
shown on three of the
secondary outcome
measures (work attitude,
self-efficacy and skill
discretion)

Women in the intervention
group have lower work
strain, but a tendency
towards higher WAI.

Measures for work ability This worksite based
RCT (in press)
intervention using
NA
behaviour change
principles produced
significant improvements in
work ability

WAI (stratified according Non-significant increase of
WAI (except in a subgroup
another specific toolof older participants)
effect typology
questionnaire)

6 months aerobic exercise
intervention 4 times a
week, 50 minutes per
session, with a progressive
increase in intensity (60)

24 weeks

Older participants who
received instructions with
NAP reached significantly
higher level of learning
than TXT/TAP participants;
older learners may benefit
from this approach

Main results

Ideas and perceptions of Mentoring programmes, in Collective
particular including retirees, case study
mentors collected by
can stimulate professional
interviews
NA
development, personal
growth and benefits both
in mentors both in
mentees.

Learning evaluation

Outcome

Usual activity (32)

12 weeks

1 year

6 months

–

–

–

Follow-Up

Comparison of 3
different programs:
TXT, TAP and
NAP

Control (N)

12 weeks long flexible,
individually targeted
walking intervention
facilitated by an
occupational
physiotherapist (32)

20 health days training
(physical exercise,
professional skills training
and self-experience)

Aged nurses acting as
mentors (12 nurses aged
between 40 and 70) and
young mentees (15)

50 Factory workers at a
Computer-based respiratory
medium sized electronics safety trainings to young
(<44 yrs) and older (44+
manufacturing plant
yrs; mean age 51 yrs)
workers

DOMAIN 3-Improving productivity and workability

USA

Wallen & Mulloy
(2006) [29]

DOMAIN 2-Increasing job retention

Author (year)

Table 1 Characteristics of each eligible study
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Line maintenance unit of Implementation of a very
a large airline company
rapidly forward rotating
workplace shift system
among young (24–44 years)
and elderly (45–61 years)
maintenance workers

Finland

Härmä et al.
(2006) [35]

PLANT A (1200)
implemented an extensive
programme of managerial
training and vocational
rehabilitation activities. It
received about four times
more financial support
than plant B

Two paper and pulp
manufacturing plants. No
specific intervention for
older worker, but analysis
were stratified for 50–59
and 60–64 age classes

Goine et al. (2004) Sweden
[34]

Without
intervention

PLANT B (1600)
Without
implementing
programmes and
with less financial
support

A senior programme
No intervention
looking at the specific needs (229)
of older worker with workrelated arrangements and
dispensations (opportunities
to alter the content of work,
need for rehabilitation or
education) (129)

Blue-collar workers aged
55 years or older (mean
age 57 yrs) from Finnish
food company

Finland

Siukola et al.
(2011) [14]

Netherlands See-Strijk et al. (2013) [39]-Domain 3

van Dongen et al.
(2013) [38]

2 years
(1.5 years
before and
6 months after
a new shift
system

10 years
(1989–98)

6 years

1 year

1 year

No intervention
written except
information about
a healthy lifestyle
in general (363
workers)

The Vital@Work group (367
workers) received a 6-month
Vitality Exercise Program,
Personal Vitality Coach visits,
and free fruit.

Netherlands Older workers (45 years or
older-mean age 52 yrs)
from two academic
hospitals

Strijk et al. (2013)
[39]

15 weeks

they could always
consult their
occupational
physician on
request) (55)

On-site Tai Chi classes once No intervention (7,
a week and practice on
but 5 included in
their own for 10 minutes
the analysis)
each day for 15 weeks. (7,
but 6 included in the
analysis)

USA

14 Nurses older than
49 years (mean age
54 yrs) at one academic
medical center

and, if appropriate, referral
to the general practitioner,
a medical specialist, or
psychologist. (61)

Palumbo et al.
(2012) [37]

international company,
which develops and
manufactures electronic
equipment.

Table 1 Characteristics of each eligible study (Continued)

Sleep wakefulness, wellbeing
and social life of young
and older shift workers

Sick leave and disability
pensions.

Total sickness absence
days and spells of 1–3,
4–7, 8–21 and
>21 days

Costs related to the
Vital@Work intervention,
Health care utilization,
sport, absenteeism and
presenteeism

Work engagement,
productivity and sick
leave

Productivity

A COI and
ROI analysis
of Strijk et al.
(2013) [39]
RCT: NA

RCT;
Moderate

RCT;
Moderate

Cohort;
Moderate

The intervention had positive NCT; weak
effects on the sleep, alertness
and well-being (including
social and family life and
hobbies), especially for the
older shift workers

For employees in the
upper age groups, relative
risk for long-term and very
long-term sick leave was
and remained elevated
after the intervention.
The RR of short-term sick
leave (1–14 days), was (not
significantly) lower in these
groups than among the
younger employees.

Sickness absence days
NCT; Weak
increased significantly
from baseline in both
groups. Intervention group
had higher risk for shorttime sickness absence,
with a reduced risk of
long-lasting one

The program was neither
cost-effective (COI) nor
cost-saving (ROI).

No significant differences
regarding work
engagement, productivity
and sick leave were
observed

Tai chi group showed a
significant improvement in
work productivity (+3 %)
and seems cost savings
(preliminary cost analysis)

Health Profile measuring retirement in the
quality of life
intervention group. A
significant improvement
was found in the mid term
analysis.
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Netherlands See-Strijk et al. (2013) [39]-Domain 3

van Dongen et al.
(2013) [38]

Merrill et al. (2011) USA
[42]

Taiwan

USA

Palumbo et al.
(2012) [37]

Chen et al. (2014)
[44]

Netherlands See-Strijk et al. (2013) [39]-Domain 3

Strijk et al. (2013)
[39]

440 young (18–49 yrs)
and old (50+ yrs) workers
in a small company.
Stratification according
to age class allow
specific analysis for 64
older worker

108 Workers aged 50+
years (mean age 55 yrs)
from small-and medium
scale enterprises

Several measures for
physical and mental
health, work-related
stress

The primary outcome
was Vitality (the RAND36 vitality scale for general vitality, and UWES
for work-related vitality)

Lifestyle behaviours
(sports, vigorous physical
activities and fruit
intake) and vitalityrelated outcomes (aerobic capacity, mental
health and the need for
recovery after a work
day)

3 years
(2007–2009)

RCT;
Moderate

The intervention had a
NCT; Strong
significant positive effect
on waist circumference,
body weight, BMI, physical
activity, triglycerides ad HDLC. However, the intervention
did not improve blood
pressure, or serum lipid or
HbA1c levels, vegetable
consumption, time use, or
sleep duration, nor the
proportions of subjects
having metabolic disorders.
The control group had a
significant time-related
decrease in total cholesterol
and HDL-C

Tai chi group showed a
significant improvement in
physical functions and
seems (preliminary cost
analysis) cost savings

No intervention effects
RCT;
were observed for vitality,
Moderate
even if high yoga compliers
significantly increased their
work-related and general
vitality.

The intervention favourably RCT;
affected the weekly sports Moderate
activities, the fruit intake
and the need for recovery
No effects were observed
for other outcomes.

Overall positive effects. Older Cohort;
Selected Health
employees, who had the
Indicators: blood
Moderate
pressure, flexibility, body highest blood pressure and
weight at baseline, showed
fat, body weight
the greatest decreases in
blood pressure and weight.

Major outcomes were
changes in lifestyle,
anthropometric and
blood biochemical
variables

See-van Dongen et al. (2013) [38]-Domain 3

15 weeks

1 year

6 months

Without intervention 24 weeks
(50)

No intervention
written except
information about
a healthy lifestyle
in general (363
workers)

All employees receive a
No Control
four-level wellness programs
and quarterly screenings,
with prizes and incentives
for participants.

Phase I (4 weeks):
organizing action groups,
individualized planning of
behavioral changes, and
updating workers’ health
knowledge;
Phase II (follow-up
20 weeks) emphasized
carrying out the planned
lifestyle improvements to
reduce the risk of
metabolic disorders (58)

See-Palumbo et al. (2012) [37]-Domain 3

Netherlands Older workers (45 years or
older-mean age 52 yrs)
from two academic
hospitals

Strijk et al. (2012)
[43]

The Vital@Work group (367
workers) received a 6-month
Vitality Exercise Program,
Personal Vitality Coach
visits, and free fruit.

DOMAIN 4-Workplace interventions for health promotion and well-being

Table 1 Characteristics of each eligible study (Continued)
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USA

Netherlands See Koolhaas et al. (2015) [32]-Domain 3

Koolhaas et al.
(2015) [32]

HealthyPast50 workers
received a Web-based
multimedia program containing information and
guidance on the major
health promotion topics
(138)
wait-list control
condition (140)

The control group
received printed
health-promotion
materials (138
workers)

3 months

1 year

Vitality (the single-item
vitality scale of the 12Item Short Form Health
Survey)

Measures of healthy
aging, diet, physical
activity, stress
management, and
tobacco use

Dietary behaviours;
Physical activity;
Stress.
Smoking cessation;
Body mass index, waist
circumference, and
weight.

Measures for step count,
% body fat, waist
circumference, blood
pressure, physical
activity & psychological
wellbeing
RCT;
Moderate

Negative effects were
found on Vitality. Workers
in the intervention group
had a 0.10 times higher
odds of being in a higher
vitality category than the
persons in the business as
usual group.

NCT;
Moderate

The HealthyPast50 group
RCT; Weak
performed significantly
better than the control
group on diet behavioural
change self-efficacy, planning
healthy eating, and mild
exercise. There were not
significant improvements
on eating practices, moderate
exercise, and overall exercise.

In the COACH group
significant amelioration in
fruits and vegetables
consumption, percentage
of energy derived from fat
and physical activity.
RealAge participants
experienced a significant
decrease in waist
circumference
COACH group participants
were almost twice as likely
to use their intervention as
RealAge participants
used theirs.

This worksite based
RCT (in press)
intervention using
NA
behaviour change
principles produced
significant improvements in
physical activity and health
status

Abbreviations: NA Not Applicable; TXT text only, TAP text with pictures, NAP text with pictures, and audio narration, RCT Randomized Controlled Trial, NCT Non-Randomized Controlled Trial, WAI work ability index, COI
Cost of Illness, ROI Return on Investment

50 years of age and
older (range 50–68 yrs)
employees located in
multiple US offices of a
global information
technology company
(278)

The COACH (150 workers
received a Web-based risk
assessments with personal
coaching support);
the RealAge (135 workers
received only Web-based
risk assessment and
behaviour-specific
modules)

Cook et al. (2015)
[45]

423 participants (older
support and academic
staff at the University of
Illinois at Chicago) aged
40 years and older
(mean age 51, range 40
to 68) were categorized
into 3 study arms

USA

Hughes et al.
(2011) [41]

See Mackey et al. (2011) [36]-Domain 3

Australia

Mackey et al.
(2011) [36]

Table 1 Characteristics of each eligible study (Continued)
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only after computer-based training with pictures and
audio narration. McDonald et al. [30] proposed a
mentoring service for nurses provided by a small
group of older and retired nurses. Implementation
of this program brought benefits for both mentors
and mentees since it produced positive effects in
three main areas by facilitating work and life decisions,
by visibly helping other nurses and midwives, and by
adapting to the role and the mentee. The mentors were
a valuable source of knowledge; they also helped their
mentees to manage and enjoy a long-term nursing
career and cope with the high demands of the
work environment. Moreover, they promoted the
professional development and personal growth of
mentees.
Domain 3-Improving productivity and workability
11 studies [14, 31–40] reported interventions aimed
at improving work ability, work organization and
productivity in OWs, and at postponing the
prospect of early retirement. However, a real change
in work organization was the main experimental
intervention in only 5 of these studies [14, 32–35];
most of the studies explored the effect of various
physical training programs on the aforementioned
outcomes [31, 36–40].
3.1 Workplace interventions for maintaining work
ability and postponing early retirement
Most studies [31–33, 36, 40] used the work ability
index (WAI) as a way of self-assessing individual
ability to deal with work demands. Karazman et al.
[31] reported intervention in a subgroup of older
participants selected through the “effect typology”
questionnaire that identifies specific psychobiological
patterns of response to intervention. Results from
this study yielded a non-significant increase in the
WAI after a 1-year health promotion program based
on physical, psychological and stress management
training accompanied by diet counselling. However,
the authors highlighted a salutogenic effect of OH
promotion intervention, due to an increase in
the WAI and a decline in the desire for early
retirement.
Mackey et al. [36] investigated the possible effects
on workability of a 12-week individually targeted
walking program. Preliminary results indicated that
this kind of worksite based intervention, individually tailored for OWs, can produce significant improvements in physical activity and, it is hoped, in
work ability.
Similarly, Rutanen et al. [40] investigated the effects
on work ability and strain among menopausal
female workers of a 24-week physical exercise
program. At the end of this intervention, physical
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strain was lower in the treated group than in
controls; however, differences in the WAI were
not significant.
The study by Koolhaas et al. [32] assessed
intervention aimed at creating a motivating and
healthy work environment through the use of
problem-solving techniques. The program failed to
produce effects on productivity, but had a significant,
negative effect on the WAI. Nevertheless, the
program was shown to be effective with regard to
some secondary outcomes such as work attitude,
self-efficacy, and skill discretion.
In a very small self-selected group of OWs from
an electronic company, intervention that included
consultation with supervisors, the development of
an action plan and referral to medical care when
appropriate proved to be effective in reducing the
frequency of early retirement after a short period
(6 months). On the other hand, the overall rate of
retirement (including disability retirement) in the
intervention group was similar to controls at the
end of the follow-up [33].
3.2 Workplace interventions for improving work
organization and productivity
A limited number of studies reported interventions
that focused on productivity, absenteeism, sickness
absence and presenteeism in OWs.
A pilot study was conducted by Palumbo et al. [37]
on a very small group of workers (6 nurses) to
evaluate the feasibility of a Tai Chi workplace
wellness program. Most of the results failed to
show statistically significant group differences in
changes over time.
In the Vital@Work study, a 6-month lifestyle
intervention in the workplace that aimed to
increase older workers’ productivity and decrease
sick leave by improving mental (e.g. via yoga
sessions) and physical (e.g. via aerobic exercising)
vitality factors, failed to show any significant
differences between cases and controls [39].
Subsequent cost-benefit analysis [38] failed to
reveal any significant positive findings related to
absenteeism and presenteeism, thus indicating
that this program was neither cost-effective
(from a societal point of view) nor cost-saving
(for employers).
In a Finnish food company, Siukola et al. [14]
introduced a program for OWs designed to
increase workability and the willingness to work
until age-based retirement. A significant increase
in the median number of sickness absence days
per person/year was reported for the intervention
and control groups during the follow-up period.
Compared to the control group, the intervention
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group had a higher odds for short-term sickness
absence, with a reduced odds of long-lasting sickness
absence.
Only one study was designed to evaluate the
effect on the personal and relational life of
workers of an organizational intervention
involving the implementation of a very rapid
forward rotating workplace shift system [35].
The authors concluded that the ergonomic
change had positive effects on sleep, alertness
and well-being (including social and family life
and hobbies), especially in the older shift
workers.
Domain 4-Workplace interventions for health promotion
and well-being
10 studies [32, 36–39, 41–45] reported interventions
aimed at promoting health and lifestyle changes or
reducing the risk of ill health in OWs.
The main outcome assessment made in the
aforementioned Vital@Work study [43] concerned
vitality. After the initial 6-months of follow up, the
authors observed positive, statistically significant
effects on sports activities and fruit intake, as well as
on the need for recovery after a work day. However,
no improvements were observed in vigorous physical
activity, aerobic capacity or mental health. Furthermore, at 12-month follow up, no effects of intervention were observed for the main outcome, although
there was a significant increase in the work-related
and general vitality of the subgroup of high yoga
compliers.
Similar, though non statistically significant results,
were reported for the Tai Chi workplace wellness
program in the aforementioned study of Palumbo
et al. [37].
WHP programs were also implemented in small and
medium-sized companies. A 24-week intervention
trial designed to improve lifestyle, team spirit and
goal keeping in workers aged 50+ years from small
and medium scale enterprises in Taiwan significantly
reduced workers’ waist circumference, body weight
and BMI [44]. However, this intervention did not
improve blood pressure, serum lipid, or HbA1c
(glycated haemoglobin) levels, vegetable consumption, time use, or sleep duration. Merrill et al. reported an experiment in medium-sized companies
[42] that involved promoting physical activity, better
nutrition, smoking cessation, and health education
seminars. All workers were involved in quarterly
monitoring. Retrospective analysis of 3 years of
activity showed overall positive effects. Employees
aged 50 or older, who had the highest blood pressure
and weight at baseline, showed the greatest decrease
in these parameters after the follow-up period.

Page 424 of 479

Some interventions were based on specifically
designed websites. A web-based multimedia
program containing information and guidance on
the major health promotion topics of healthy aging,
diet, physical activity, stress management, and
tobacco use, proved to be effective in obtaining
behavioral modifications in mature aged workers
[45]. The availability of personal coaching support
in addition to web-based health risk assessment
significantly increased the effectiveness of a WHP
program [41].

Discussion
To the best of our knowledge, this is the first systematic review specifically devoted to investigating and
assessing the quality level of studies regarding WHP
programs for OWs This paper updates the evidence
provided by previously published reviews about health
promotion and well-being in OWs [18–20], but also
includes other relevant domains of a comprehensive WHP
approach (job retention and productivity/workability).
Our study shows that, although this subject is of great importance, there are only a few studies that evaluate WHP
actions for OWs. The literature on recent interventions to
improve the working climate, train older workers, provide
ergonomic conditions at the workplace and promote or
maintain health in the aging workforce is rather limited.
The WHP programs are aiming different areas: physical
exercise, eating habits, walking, etc. It may be that different programs need different time to show an effect.
For example: people may get fitter much faster with exercise program than changing their beliefs. Unfortunately, most of the available studies have been
conducted on small samples, for a limited period of
time, with methods the same author sometimes described as unsatisfactory. Evidence of effectiveness is
often lacking, especially in the long term. The considerable variability in methods, standards and outputs, in
addition to the overall mediocre quality of most of the
studies, make it difficult to draw conclusions.
Studies on the training of older workers have usually
been conducted on very small convenience samples,
making it difficult to generalize results. However, the
finding that learning in OWs differs from that in younger employees, and that it benefits from a multimodal
approach [29] is in agreement with the general orientation
of the literature [55]. Likewise, there is no reason to believe that the experience described by McDonald et al.
[30], in which OWs were used as mentors, cannot be repeated successfully in other companies. As the authors
claim, by respecting and enhancing diverse points of
views and experiences, mentoring initiatives offer an important intergenerational and cross-cultural opportunity
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to facilitate the creation of a learning environment and
trusting relationships.
An analysis of the actions that have attempted to change
work ability, absenteeism, or retirement intentions, inevitably reveals a discrepancy between resources and objectives. WHP interventions based on short-term physical
exercise generally failed to improve the work ability of
workers [31, 32, 40], or at best obtained a transient improvement that soon disappeared [33]. The observation
period was usually too short to ascertain whether these
programs were able to at least prolong previous ability.
Similar conclusions can be reached for the studies that
aimed at reducing early retirement [31], absenteeism or
presenteeism [37, 38]. In some cases the observed effect
was of dubious benefit [14], since it produced only a shift
in the pattern of absences, not a reduction in absenteeism.
The authors’ statement, that the increase in short-term
absence (so-called “compensatory absence”) can be linked
to a reduction in early retirement, is controversial. In fact
previous studies have demonstrated that workers who
make use of short-term absences, have a high level of selfperceived job strain and a low level of social support at
work [56]. Although in the planning and pilot phases of
the studies the attitude of researchers was always optimistic about the possibility of significantly improving
the health and productivity of OWs [36, 37], after the
follow-up period, results were often questionable, or even
negative [38]. On examining these findings we cannot definitively rule out the possibility that paradoxal results, i.e.
the worst effects seen in the intervention group, could be
due to the small number of observations or unsatisfactory
epidemiological methods. Even in our search we came
across a large number of experiences and recent reviews on this issue [20], we confirmed a lack of longitudinal research and studies of high quality. Additional
intervention studies are needed to support evidencebased decision for ageing workers.
Programs aimed at maintaining the health and general
well-being of OWs varied greatly across studies and
seemed to be much more effective than those focused
on changing workplace conditions or improving work
ability and productivity. The most common interventions included physical activity training, such as aerobic
exercises, yoga or Tai Chi courses, walking programs,
etc. We must confirm, however, that there is still a large
number of research gaps, including the lack of longitudinal studies on some relevant disorders, such as stress
and anxiety, musculoskeletal disorders, accidents, and
suicide risk in OWs, as previously observed [18].
In general, we may observe thatWHP is thriving in
the USA, while European studies are limited to the experiences of a few research groups, mainly in Northern
countries. One of the reasons for this is that in many
European countries the cost of employee sickness absence
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is generally incurred by the NHS (National Health
Service), and this does not encourage companies to
spend on health prevention [57], or provide information for educative purposes and offer self-help programs. Another important factor is that the health and
safety of workers traditionally follows a labor approach:
prevention only applies to aspects related to work,
while general health protection and promotion (e.g.
health related to life-style) are not included in this
framework [58]. Moreover, as the increase in the age
limit for retirement is a very recent innovation in all
European countries, there has not been enough time to
prepare and implement promotion programs specifically targeted at workers over 55 years of age. Finally, it
is clear that, from the point of view of companies that
intend to promote the health of their workers, intervention should not be limited to older workers alone, but
should ensure that there is a beneficial effect for all employees. Employers who provide WHP programs make
an investment in human capital; they rightly expect to
have a return over time, not only in terms of health,
but also in productivity and product quality as shown
in previous studies on the whole workforce [59]. The
sensitivity of companies towards health promotion does
not depend on size, total income or other econometric
parameters, but mainly on corporate culture. Workplace
actions for health are often supported by medium-sized or
small companies, with some studies showing the best
results in the older workforce [42].
The workplace is an ideal setting for implementing
health promotion activities [60–62] because there is
greater access to workers in a controlled environment
through existing channels of communication and social
support networks, e.g. OH Services that facilitate the
creation of a supportive culture [63]. The worksite is
also a cost-effective setting for providing health education and promoting health behavior change [64, 65].
However, our research confirms the observation of
McDermott et al. [20] that very few OH interventions
have addressed the health and workability of OWs.
There is a wide space to improve OH commitment and
account the needs of the older workforce. Our review
confirms that WHP interventions are seen as positive
by older workers but it is important to ensure equal
access to all workers in such promotions, as previously
suggested [18].
Our study has some limitations. The heterogeneity of
the studies we have included makes it difficult to perform a synthesis of the literature, and the low quality of
most of the studies weakens the evidence obtained.
Interventions conducted on small convenience samples
cannot be applied to the entire working population.
Moreover, as in the majority of reviews, publication
bias might be an issue.
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In conclusion, the insufficient and limited evidence available for a favourable effect of WHP programs is mainly due
to a scarcity of RCTs and inconsistent findings between the
limited number of studies. The aging of the workforce is a
very recent phenomenon and this has so far not allowed
the publication of prospective studies of high quality.
Although there seems to be a number of studies that
report WHP interventions, especially in the grey literature, the results of the present review emphasize the
need for high-quality studies, with follow-up periods
that would help researchers to ascertain the effects of
intervention and complement them by performing cost/
benefit analyses. Besides measuring cost effectiveness of
WHP interventions for individuals and their economic
impact on the companies, ethical aspects should also be
taken into account in the evaluation process. At the moment, the paucity of studies on WHP for OWs prevents a
detailed analysis of the relevant bioethical and social issues
connected to the problem. In a resource-limited and
employment-limited system, making efforts to improve
the employability of OWs undoubtedly might decrease
the employment of younger ones. In our opinion, rather
than thinking about improving the conditions of an age
category, we should improve the working conditions of all.
Improving health, safety and welfare of workers is a benefit for the whole society. We think this topic may be a
good argument for future research.

Conclusions
On the whole, the evidence currently available does not
unequivocally support the effectiveness of WHP interventions targeted at OWs in reducing sickness absence,
presenteeism, or the intention to retire in this population.
Also there is insufficient evidence that worksite programs
can increase the working capacity of older employees.
However, there is moderate evidence that active workplace
intervention reduces waist circumference, body weight,
BMI and other components of metabolic syndrome, and
limited evidence that web-based programs may be useful in
changing worker’s behavior. Older workers’ health can
therefore be improved with active workplace interventions,
but careful consideration must be given to the content,
quality and cost-effectiveness of this type of intervention.
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