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Potential of Mobile Applications in
Prevention and Management of
Cardio-Metabolic Diseases
Amutha Ramadas, PhD*; Quek Kia Fatt, PhD
Jeffrey Cheah School of Medicine and Health Sciences, Monash University Malaysia, Bandar
Sunway, 47500 Selangor Darul Ehsan, Malaysia

ABSTRACT
Background: The pervasive use of mobile computing and communication technologies in
healthcare and public health is expanding even in low and middle income countries. Among
all types of mobile phones, smartphones are a more recent development, with features such as
computing capability, capacious memories, large screens and open operating systems. Besides
delivering interventions and education programs, smart phone applications (apps) are also being used to monitor progress and act as knowledge database. This review explored the current
evidence of smart phone technology in prevention and management of cardio-metabolic diseases.
Methods: A systematic search was done using the keywords [‘mobile Applications’ OR ‘telemedicine’ OR ‘smartphone’] and [OR ‘cardiovascular’ OR ‘obes*’OR ‘metabolic syndrome’
OR diabetes OR dyslipid* OR hypertensi*], with limitation to ‘reviews’, English publications
and the last 5 years. Databases searched include OVID MEDLINE, PUBMED, COCHRANE,
CINAHL, SCOPUS and PROQUEST. The shortlisted reviews including meta-analysis, narrative and systematic reviews were qualitatively evaluated and findings were compared.
Results: Twenty-six articles (n=26) comprised of apps inventory, narrative and systematic reviews were included in the following areas: nutrition (n=3), physical activity (n=4), tobacco
smoking (n=1) and cardiovascular (n=1), type 2 diabetes (n=8) and obesity/weight loss (n=9).
Conclusion: Although there is limited evidence, we can now see a shift towards development
and investigation of existing and new apps in prevention and management of cardio-metabolic
diseases. Future studies could explore the feasibility and long-term effectiveness of theorysupported apps that were developed with newest evidence.
KEY WORDS: Smartphone; Mobile technology; Cardio-metabolic diseases.
ABBRIVATIONS: CMD: Cardio-Metabolic Diseases; PDA: Personal Digital Assistant; iOS:

iPhone Operating System; MMS: Multimedia Messaging Service; SMS: Short Message Services; SCT: Social Cognitive Theory; CDM: Chronic Diseases Management; BMI: Body Mass
Index.

INTRODUCTION

Copyright
©2016 Ramadas A. This is an open
access article distributed under the
Creative Commons Attribution 4.0
International License (CC BY 4.0),
which permits unrestricted use,
distribution, and reproduction in
any medium, provided the original
work is properly cited.

Public Health Open J

Cardio-metabolic diseases (CMD), primarily cardiovascular diseases and diabetes are the
leading cause of death worldwide.1 Kruashaar and Krämer1 proposed that first line of defence
against CMD to be prudent health behaviours, but the current model of disease incidence reduction seems to be ineffective mainly due to lack of individualisation and consumerisation.
Fresh and innovative method of cost-effective strategy aimed at high-risk individuals is necessary to address this issue. New treatment strategies for CMD include moderate physical activity, weight reduction, blood pressure control, and correction of dyslipidaemia and glycaemic
control.2 Recent researches have started to incorporate mobile technology as one of the modalities in intervention program for people with CMD.
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Viewed to be “handheld computers”, rather than just
phones, smartphones are now increasingly common in mobile
health (mHealth) research, especially with growing number of
easy-to-use and downloadable applications (apps). This emerging application area of mHealth has made various health interventions possible. For example, interaction between users and
healthcare agencies using Wi-Fi and cellular networks to report
whether the pills were taken, tracking of people with asthma
with the use of mobile devices, Bluetooth radio to assist when
they needed help breathing, assistance for weight-loss app and
blood sugar self-monitoring system for people with diabetes.
Smartphones typically offer very easy-to-use interfaces
and opportunities for the end-user to download new functionality in terms of mobile apps. Smartphones have made it easier to
get organized in a large geographical area and to be always connected to family, peers, communities and most importantly, to
share information.3 In terms of healthcare, smartphone technologies are now used in the diagnosis of diseases, acute and chronic treatment and rehabilitation, and education and training of
healthcare practitioners.4 Besides, the elements of smartphones
are now being utilised in the disease prevention or wellness sector.
A recent study by Miller and colleagues,5 suggested
most members of public had favourable perceptions of mobile
technology and acknowledge physicians, use of smartphone
or personal digital assistant (PDA) in practice. Furthermore,
sharing of information obtained from these technologies with
patients was welcomed. This should be of no surprise as communication between healthcare professionals and patients forms
the essence of effective prevention and management of chronic
diseases. However, the current traditional face-to-face system
is rather strained with irregular consultations and long gap between encounters.6 While the key role of traditional face-to-face
consultations cannot be denied, inclusion of mobile technologies in the existing system will help to fill the so-called gap in
care between encounters. Fortney et al6 suggested four virtual
healthcare utilisation that should be considered in additional
to traditional face-to-face encounters - (i) synchronous and (ii)
asynchronous (iii) digital patient to provider encounters; digital
peer to peer communications and (iv) synchronous digital interactions between patients and computer health apps.
A review of a large pool of mHealth research-related
articles (n=117) revealed a majority of the research work was
on basic mobile phone features (e.g. SMS) and only 8% of the
studies reported the use of smartphone apps.7 However, the review noted the studies on apps to be relatively newer and there
is a shift from assessment of mobile technology to assessment of
its impact. Majority of the articles addressed health promotion,
self-monitoring and communication and an impressive 60% of
the studies reported positive impact of mobile technology-based
interventions. Recent evidence of smartphone technology in prevention and management of CMD is explored in this article.
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METHODOLOGY

Keywords (“mobile Applications” or “telemedicine” or “smartphone”) AND (or “cardiovascular” or “obes*” or “metabolic
syndrome” or diabetes or dyslipid* or hypertensi*), with limitation to “reviews”, English publications and the last 5 years.
Databases searched include OVID MEDLINE, PUBMED, COCHRANE, CINAHL, SCOPUS and PROQUEST. Additional
reviews were obtained via cross-referencing. The shortlisted
reviews including meta-analysis, narrative and systematic reviews were qualitatively evaluated and findings were compared.
Reviews that reported solely on other mobile technology such
as web-based interventions, phone call follow-ups or text messages, and animal studies were excluded.
Articles that were included in this review (n=26) comprised of apps inventory, narrative and systematic reviews. Of
these reviews, 3 reported on nutrition, 4 on physical activity, 1
each on tobacco smoking and cardiovascular, 8 on type 2 diabetes (T2D) and 9 on obesity/weight loss. Manual method and
electronic sheets were used to extract the data from these articles. For each study, the citation, type of article, aim, number
of studies or apps reviewed, and major findings and conclusion
were abstracted. All information was obtained from the published reviews.
SMARTPHONES IN PREVENTION OF CARDIO-METABOLIC
DISEASES

Mobile technology has since attempted to address few health behaviours towards prevention of chronic diseases. Twenty-six of
59 trials on mobile technologies were focused on modification
of health behaviours.8 Nutrition, physical activity and tobacco
smoking were the health behaviours that have been the focal
points in recent years.
Physical Activity

Table 1 summarises reviews and inventories on mobile apps in
the area of physical activity. Although the numbers of research
using apps are limited,9 the interest showed in this area of technology is encouraging. Native software developed by King and
colleagues10 in 2008 for PDA was an excellent example of early
development of theory and evidence-based apps to encourage
participants to be physically active. Participants of this intervention took part on a short survey twice daily to assess the types
and context of physical activity, as well as behavioural or motivational factors relevant to them. Social Cognitive Theory
(SCT), assessment of barriers and enablers, self-management
and goal-setting approach were embedded in the program, and
based on these principles, graphical or textual feedback was developed.
An apps inventory by Higgins11 and Knight et al,12
found a typical fitness App to be more effective when behaviour
change techniques are incorporated, though very few of the apps
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Authors

Type of review

Matthews et al13

Article

Aim

n

Main findings

Conclusion/Future
recommendations

To review the current state
of mobile apps for health
behavioural change related to
physical activity.

20 articles

• Features of persuasive systems
design:
o Moderate support of tasks, dialogue and social aspects.
o System credibility support was
found to be low.

• Persuasive mobile technology
design principles are best used
in apps to improve the well being
of people.

Higgins11

Apps inventory

(1) To investigate if mobile
apps can assist patients to
reach health and fitness goals;
(2) To discuss apps; (3) To give
a synopsis of common apps in
health and fitness.

131 apps

• Inclusion of evidence-based behaviour
change techniques in apps development can improve its effectiveness.
• Recommended apps are:
o Intense cardio – Strava running &
cycling, Nike+Running, RunKeeper
& Runtastic.
o Tracking & Analysis – Fitocracy,
Map My Fitness, Map My Run&
Fitbit.
• Data summaries provided by apps
able to give valuable information on
patients’ activities.

• Mobile apps can assist general
public with diet, exercise, weight
control, sleep monitoring and
stress relief.
• Fitness apps has the potential in
public health, preventive, clinical
and rehabilitation settings.
• Future research could examine
the effectiveness of these apps
in changing patients’ behaviours
and improving their well being.

Knight et al12

Apps inventory

(1) To identify evidencebased physical activity apps;
(2) To identify technological
features in physical activity
apps that could improve health
outcomes.

379 apps

• 7 apps implemented evidence-based
recommendations for resistance
training.
• Technological features of apps: social
networking (n=207); pairing with a
peripheral health device (n=61); measuring additional health parameters
(n=139).
• Only 1 App that referenced physical
activity guidelines (150 mins/week of
exercise).

• No apps found to adhere to
evidence-based recommendations for aerobic physical activity.
• There is a lack of evidence-based
physical activity apps, which
could be an opportunity for future
studies.

To explore mobile apps in
health promotion (physical
activity).

10 articles

• Majority of the apps proposed a range
of exercises (gender-specific), assess
sports statistics (distance, speed,
calories), act as pedometer.

Bert et al15

Article

Table 1: Summary of reviews on smartphone applications in the area of physical activity.

included this element in the design. Social networking, pairing
with health device and additional health parameters were some
of the common technological features.12 Despite the potential,
there is an acute shortage of evidence-based physical activity
apps with importance in persuasive technology design,13 which
could form a basis for future studies.
The applicability and generalisability of the findings
are limited as the existing interventions differed according to interfaces, type and frequency of messages, mode of delivery, and
use of theoretical background. Although inclusion of other components such as pedometer and accelerometer with smartphone9
might hold promise for more accurately delivered intervention,
there is still no clear evidence if such interventions may work
better compared to stand alone interventions.
Nutrition

Literature suggest majority of the nutrition or diet mobile apps
to be calorie counters and/or food diaries.14,15 Self-monitoring
apps were found to result in better self-monitoring adherence in
addition to dietary and anthropometric changes.14 An inventory
of 91 apps by Martin et al16 found the apps to suit both public and

Public Health Open J

health professionals use. However, most of the apps were of low
quality. The reviews and inventory are summarized in Table 2.
Tobacco Smoking

Although there were plenty of studies investigated the effectiveness of short message services (SMS) as intervention medium,
there is a lack of evidence supporting the use of mobile apps
in tobacco smoking cessation. A single review17 on mobile intervention for pregnant smokers highlighted the issues of low
enrolment (Table 2). Common tools or feature of these apps include quit date setting, smoking status tracking, cravings management support, quitline referral and tailored components.
Heminger and colleagues stressed that the usefulness of the tools
and low enrollment issues have to be addressed before the apps'
effectiveness can be studied.
Future studies that are aiming to utilise mobile technologies such as apps in prevention of CMD could be more specific in terms of components and aspects of the technology that
are useful. More studies should be focused on the native apps or
existing apps on its effectiveness on tackling various health behaviours using different mechanism. Cost-effectiveness analysis
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Type of
review

Lieffers et al14

Article

To discuss research on mobile
apps that records dietary intake.

18 Studies

• 9 studies reported application
categories – food database and
food photography.
• 8 studies evaluated dietary
self-monitoring using apps.
• One study has tested features of
application and self-monitoring.

Bert et al15

Article

To explore mobile apps in health
promotion (nutrition).

9 Studies

• Noted the majority of the nutrition
apps to be calorie counters and
food diaries.

Martin et al16

Apps inventory

(1) To review mobile apps; (2) to
make a diagnosis of the quality
and validity and (3) review studies
witch incorporating apps as part
of the methodology.

95 apps

• The use of apps was a good
strategy for prevention and
management of diseases related
to nutrition and lifestyle.
• Apps to be used by individuals
and/or professionals.
• 51.6% of the apps were
classified to be of low quality.

• Improved apps (with regards to
usefulness and safety) will be
useful tools in the healthcare
system.

Heminger et al17

Article

To summarise mHealth cessation
programs for smoking pregnant
mothers.

2 Articles

• Lack of evidence to back the use
of apps in pregnant mothers.
• Common tools - quit date setting,
smoking status tracking, cravings
management support, quitline
referral and tailored components.
• The theories used varied.
• About half of the apps included
content on smoking cessation and
pregnancy.
• Issue include low enrolment.

• Few apps are available for smoking pregnant mothers.
• Prospective studies should
examine the usefulness of the
apps, and improve enrolment
strategies.

Aim

n

Main findings

Conclusion/Future
recommendations
• Assessments of energy and
nutrient intake in food database
and food photography apps were
correlated with conventional
methods.
• Self-monitoring apps resulted
in improved self-monitoring
adherence, anthropometry and/or
dietary intake.
• Nutrition mobile apps have great
potentials in dietetic practice.

Table 2: Summary of reviews on smartphone applications in the area of nutrition and tobacco smoking.

should also be included in future study designs, as the current
interventions are severely lacking in area. There is also a gap
in evidence in other demographical groups such as children, elderly people and those from lower income groups, which can be
addressed in the future research.

use of multiple modes including SMS, e-mail and apps, and
inclusion of behavioural theory may result in better outcomes.
Theories that can be considered include Health Belief Model
(HBM), or a combination of few behavioural change theories.
Type 2 Diabetes

SMARTPHONES IN MANAGEMENT OF CARDIO-METABOLIC
DISEASES

Mosa et al18 review on healthcare apps found 15 apps for patients’ disease management, which include 7 apps for general
healthcare and 6 apps for chronic diseases management. Majority of these apps were available in iPhone Operating System
(iOS) platform. There are a considerable number of studies in
the management of CMD which investigated the effectiveness
and feasibility of smartphone apps in improving clinical outcomes of CMD that requires long-term continuous care.
Cardiovascular Diseases

According to Park and colleagues19 (Table 3), 6 studies have used
apps as primary or at least a part of the intervention program to
promote cardiovascular disease-related self-management. The

Public Health Open J

Type 2 diabetes (T2D) is one of the most popular areas of interest when it comes to apps-based interventions (Table 3). Most
interventions using mobile apps showed positive outcomes especially on primary end points such as glycated haemoglobin
(HbA1c).20,21 Interventions that allow interaction between patients and providers were more likely to be effective,20 while the
visual reinforcement was identified as motivational.22 Blood glucose recording and activity logs were the most common features
of commercially available mobile apps for diabetes.23 Majority
(71%) of the mobile phone-based interventions for T2D24 used
study-specific apps with more features than simple SMS. These
features (diary/log, reminders, and information/education) varied according to study requirement and many studies had multiple functions. Diary or log was the most common feature (81%)
used in the interventions, mainly to empower the participants
to self-record data such as blood glucose, calorie/carbohydrate
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Aim

n

Main findings

Conclusion

Park et al19

Article

To review studies that
have used mobile phone
interventions to promote
CVD-related
self-management.

28 articles

• 12 studies applied smartphone
technology – data acquisition/transmission
in tele-monitoring programs (n=7); App as
part of intervention (n=6) and as primary
intervention (n=5).
• 7 studies used multiple modalities (SMS,
apps, Internet, e-mail) in intervention
delivery.
• 3 studies using apps were observational,
3 were trials and 2 of the trials combined
apps with other modalities.
• Use of multiple modalities (i.e. SMS,
mobile apps) may provide better
outcomes.

• Behavioural change principles to
promote and sustain healthy lifestyle
habits in people with CVD may
result in a better clinical outcomes.
• Theories that can be considered
include SCT, HBM or a combination
of few behavioural change theories.
• Qualitative research methods will
improve the design, implementation
and adherence to intervention.

McMillan et al22

Article

To identify the mobile
apps that have been
used to promote active
living in people with
T2DM.

9 studies

• 6 studies used mobile apps in the
intervention.
• The visual reinforcement was identified as
motivational.
• No studies on effectiveness of the apps in
monitoring health behaviours or behaviour
change.
• No studies focused on decreasing the
participants’ sedentary behaviour.
• The viability and appropriateness of this
technology to sustain lifestyle change have
not been investigated.

• Individually tailored technology
including visual feedback of
glucose and activity data increase
motivation toward self-management.
• Integration of behavioural theories
with technology may be more
effective.

David et al21

Article

To systematically review
the recent clinical studies
using mobile apps for
diabetes management.

21 studies

• 11 studies on used apps – RCT or cohorts
with duration of study from 12 weeks to 12
months.
• 76% of the studies reported +ve outcomes
after mobile apps-based interventions.
• “User-friendliness” of an app affected the
compliance and outcomes.
• Use of diabetes diary apps for self-titration
of insulin dose led to significant reduction
in HbA1c.

• Apps have an advantage for patient
education, care and behavioural
modifications.
• Apps and tele-consultations fared
better than SMS in improving the
clinical outcomes.

Garabedian et al20

Article

(1) To review the effectiveness of mobile
technologies; (2) To
explore interaction
between people with
diabetes, payers and
providers with such
technology.

20 studies

• Primary endpoints e.g. HbA1c improved in
majority of the interventions.
• Interventions were likely to be effective if
interaction between patients and providers
were allowed.
• No studies explored regulatory or payer
reimbursements.

• Limited evidence on effectiveness
of frequent use, use by healthcare
provider and the long-term
effectiveness.
• Future research should focus on
valid study design and longer
follow-up.

Williams &
Schroeder23

Apps
inventory

To identify common
features of popular
diabetes apps and
recognise improvements
to meet the needs of
Latinos.

20 apps

• 1/3 of apps available in local language.
• Blood glucose recording and activity logs
were the most common features.
• 10% of apps connected directly with a
glucometer.
• 30% of apps had medication or blood
glucose checking reminder service to
prompt patients.

• Diabetes education, reminder
service, use of local language
(Spanish) and glucometer
connectivity are some basic features
that can be incorporated in future
apps for Latinos with diabetes.

Fijacko et al26

Apps
inventory

To conduct a review of
T2DM risk estimation
mobile apps focusing on
functionality and
availability of information
of the risk calculators.

31 apps

• Only 9 apps disclosed the name of T2D
diabetes risk calculators.
• No apps disclosed users’ data being used
to improve performance of risk calculator
or offer summary descriptive statistics of
all users.

• Risk calculation are advised to be
upgraded to include information on
blood sugar level.
• Apps have future potential but developers are not keen on furnishing
the methodology used to estimate
the risk.

Public Health Open J
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Huckvale et al28

Apps
inventory

To conduct systematic
review of rapid/ shortacting insulin dose
calculator apps.

Eng & Lee27

Apps
inventory

El-Gayar et al29

Apps
inventory
and article

http://dx.doi.org/10.17140/PHOJ-2-114

46 apps

• Calculators used simple mathematical
procedures using planned carbohydrate
intake and recent blood glucose level.
• The setbacks: majority of the apps lacked
numeric input validation, did not document
formula, recommended in appropriate
dose, allowed missing values and used
ambiguous terminology.
• Only one iOS App was found to be issuefree.

• Lack of appropriate dose recommendation measures, putting users
at risk of overdose or suboptimal
glucose control.
• Recommendation of unregulated
dose calculator apps are to be done
with caution.
• Clinical input during App design
stage is vital.
• Coordinated surveillance by regulators, health agencies and App stores
is required.

To conduct a review of
medical apps focused on
endocrine diseases

n/a

• More iOS apps instead of Android apps
• 33% of iOS apps on diabetes focused on
health tracking such as blood sugar and
insulin doses, which need manual data
entry.
• 2 apps were attached to glucometer.
• 22% were teaching/ training diabetes
apps.
• Insulin dose calculators found without any
evidence for FDA-approval.

• Great potential for apps in this field.
• Challenges faced by the apps
include: lack of clinical evidence on
effectiveness, lack of integration
with healthcare system; lack of scientific evaluation; organised search
and potential risk.

To review commercial
mobile apps on diabetes
self-management.

71 apps
16 Articles

• Self-management tasks involved: exercise,
insulin/medication dosage; blood glucose
testing and diet.
• Support tasks: decision making,
notifications, tagging and integration with
social media.
• Apps usage is associated with improved
self management attitudes.
• Limitations: lack of personalised feedback,
usability, data entry and integration with
existing records.

• Future research should explore
user-centred and sociotechnical
designs to improve usability, usefulness and adoption.
• Holistic approach that takes patients
‘expectations and providers’ needs
will result in apps proliferation and
efficacy.

Table 3: Summary of reviews on smartphone applications in the area of cardiovascular diseases and type 2 diabetes.

consumption or physical activity. Reminder message was the
next popular feature, though only 6 studies used the functions to
educate the participants.
Extensive description on one of the apps, Diabeo system has been published.25 The system helps diabetic patients by
calculating and adjusting dosage of insulin required based on
carbohydrate intake, pre-meal blood glucose, and anticipated
physical activity reported, and automatically adjusts carbohydrate ratio and basal insulin. Further, tele-consultation was given
based on the data transferred to healthcare professional. The system has been reported to reduce the cost of care and improves
metabolic control for diabetes patients.
There is also a serious lack of evidence-based diabetes
risk calculator apps, none of the 9 apps revealed the name or
source of the risk calculator.23,26 Reviews have also caution the
use of dose calculator apps, and future apps design to take clinical input into consideration.27,28 Diabetes education, user-centred
and socio-technical system design, reminder service, use of local
language and glucometer connectivity are some basic features
that can be incorporated in future apps.23,29

Public Health Open J

Obesity

Obesity and/or weight loss is another popular area of interest
(Table 4). Mobile apps have been postulated to be useful for
self-regulatory strategies for weight loss.30 However, there is no
significant difference in amount of weight lost when use of apps
was compared to other self-monitoring methods. Popular apps
on health and fitness (n=23) have overall moderate quality, good
functionality but low information quality.31 Common techniques
used in existing apps include tracking of food intake and calorie
counting to achieve energy deficit.32
Stephens and Allen33 in their review, highlighted a
study by Lee and colleagues34 that used a mobile apps in their
game-based weight reduction intervention program for obese
adults. The apps provided the intervention participants with diet
and exercise games with an avatar that changed according to
the current weight of the participants. Despite the small sample
size and non-randomised study design, statistically significant
decreases in fat mass, weight and body mass index (BMI), and
positive user satisfaction was reported.
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Aim

n

Main findings

Conclusion

Semper et al30

Article

To systematically review
mobile apps that use selfmanagement strategies
for weight loss.

29 studies

• Apps maybe useful for self-managing
diet for weight loss in overweight or
obese adults.
• However, there is no significant difference in amount of weight lost when use
of apps compared to other conventional
self-monitoring methods.
• Limitation: variability in study designs
and comparator groups.

• Future research should incorporate standard but more rigorous
methodology, as well as inclusion
of measures of eating behaviour
change in addition to weight and
BMI measurements.

Bardus et al31

Apps inventory

To comprehensively
analyse features of
popular apps on health
and fitness.

23 apps

• 16 apps were free to use.
• 19 apps tracked behaviour.
• 15 apps addressed combined issues of
weight control, physical activity and diet.
• Apps had average quality, good functionality but low information quality.
• Frequent techniques include goal setting
and self-monitoring.
• App quality was correlated with technical
features and number of techniques.
• Apps with tracking used significantly
more techniques and scored significantly
higher in engagement, appearance and
general quality.
• Apps that used techniques associated
with effectiveness such as goal-setting
were rated to have better information
quality.

• Despite inclusion of behavioural
tracking and behavioural changerelated features, most apps assessed have an average quality.
• Attention needs to be paid
to development of apps with
evidence-based content to improve
information quality.

Quelly et al38

Article

To examine the impact
of mobile apps on
anthropometry, psychosocial and behavioural
outcomes in children and
adolescents.

9 studies

• The available evidence is limited and
mixed.

• Findings supports further study of
the impact on childhood obesity-related outcomes.
• Future studies to have on the
impact of apps use on motivation
and goal-setting behaviour.

Zhang et al37

Apps inventory

To evaluate information
quality of current bariatric
and obesity apps.

39 apps

• Limitation: Lack of appropriate references, disclose of sponsorship and apps
modifications.

Gilmore et al32

Apps inventory

To review components of
effective weight management technology.

22 apps

• Most of the apps are either free or lowcost – readily available to general public.
• Common technique: Self-monitoring
done via capturing information on food
consumed, calorie counting to achieve
energy deficit.
• Advantages: inexpensive, ease in delivery and wider dissemination.
• Disadvantages: Underestimation of
actual energy intake due to self-report.
• New studies used apps to objectively
assess dietary intake eg. using camera
function to capture the food images that
are used to estimate calorie and nutrient
information.

• Lack of evidence-based apps.
• New studies that compares the
effectiveness and usability of apps
head-to-head with other methods
are needed.
• Validating assessments of energy
intake and expenditure against
gold standards could determine the
accuracy and relevance of an App.
• Future programs should be customised to individual users, partnering with devices that are able
to assess weight, activity data and
food wireless, besides delivering
data-driven feedback to users.

Azar et al39

Apps inventory

To evaluate use of features related to theories
of behaviour change in
diet and anthropometric
tracking apps.

23 apps

• Lose It! was the top-rated app in behavioural theory and persuasive technology
categories.
• All apps had poor inclusion of strategies
based on behavioural theories.

• Components behavioural theories
can be added to apps in the future
to enhance the apps’ effectiveness.
• Expectation of an effective App
include: long-term support of
behaviour change, triggers and
responsiveness to input and
increased incentives.
• Future studies need to formally
identify and evaluate most effective
apps features.
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Pagoto et al35

Apps inventory

To determine inclusion of
commercial weight-loss
iOS and Android apps in
evidence-based weight
loss interventions.

30 apps

• Quality of apps varied. MyNetDiary
was the App with highest proportion of
evidence-based strategies.
• Common features: goal-setting (93%),
diet (90%), calorie balance (87%), food
item barcode scanner (57%), social media connection (47%), reminders when
tracking lapsed (20%).
• Only 20% of mobile apps gave users a
specific weekly physical activity goals
and 3.3% included automated physical
activity tracker.
• 10% of apps allowed users to record
reflections, but no feedback given.

• Behavioural strategies that could
improve motivation, reduce stress,
social support, eating behaviour,
time management and problemsolving were missing in the apps.
• Future research should determine
the efficacy of these apps with advice and monitoring of healthcare
providers.

Stephens &
Allen33

Article

To systematically review
user satisfaction and
effectiveness of mobile
apps interventions to
promote weight loss.

7 studies

• Weight change was the most frequency
features (57%).
• 71% of the studies reported significant
changes in at least one of the following
outcomes: of weight loss, physical activity, dietary intake, decreased body mass
index, decreased waist circumference,
sugar-sweetened beverage intake,
screen time, and satisfaction or acceptability outcomes.
• Apps interventions were supported by
education or additional interventions.

• Future trials should focus on the
parts of technology that are
effective.

Stevens et al36

Apps inventory

(1) To review available
mobile apps related to
weight-loss surgery and
(2) To assess the
involvement of healthcare
professionals in apps
design.

28 apps

• 26 apps were designed for patients' use.
• Common features: patient information
(10 apps), patient support forums and
patient record tools (6 each).
• Healthcare professionals were only
involved in 12 apps design.

• Apps could provide accurate and
reliable information.
• Approval from an established
bariatric surgical body could
improve user confidence.

Table 4: Summary of reviews on smartphone applications in the area of obesity or weight loss.

Goal-setting is the most common feature of commercial weight loss apps, though the quality of existing apps varied.35 Healthcare professionals were only involved in development of 12 apps.36 Another inventory on bariatric surgery apps
(n=39) found most apps lacked of references, and disclosures of
sponsorship among other information.37 The available evidence
on the impact of mobile apps on anthropometry, psychosocial
and behavioural outcomes related to obesity is rather limited
and mixed.38 Similar to other conditions, many components of
behavioural theories and long-term engagement with users have
been suggested to be added to apps in the future to enhance the
apps effectiveness.39
Other technologies and supporting equipment are also
used together with these apps to achieve better clinical outcomes
and user satisfactions. Very often, a tailored website is used with
the mobile apps for physicians or healthcare provider to follow
the patients trends in terms of blood glucose level, blood pressure and physical changes, and then send them personalised
recommendations when necessary.40,41 Low-cost unobtrusive
wireless sensors including pedometers and accelerometers, and
Bluetooth-enabled glucometers have begun to fulfil the need for
better monitoring tools. Continuous data from ankle triaxial accelerometers or Bluetooth-enabled glucometer for example, can
be transmitted from the device to smartphone and then to a remote data analysis server.42 This will allow for quality real-time
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feedback from the healthcare provider to patients, and such consistent communication has been demonstrated to be of critical
importance. WellDocTM was a successful system which provided
real-time feedback on patients blood glucose levels, banking on
both Bluetooth-enabled glucometer and mobile apps.43
CONCLUSION

The available evidence though limited in number, is pointing towards a new approach in prevention and management of CMD.
While the use of traditional mHealth features such as SMS is
still prevalent, we can now see a shift towards development and
investigation of existing and new apps in preventive and curative care.
There is a growing but limited evidence in support of
emerging evidence-based mobile technology for management
of CMD. In future, researchers can focus on studies related to
on the feasibility and effectiveness of apps on improving selfefficacy of patients with CMD. As most of the reported studies
are short-term in nature, long-term effects of apps-driven, evidence-supported and theory-backed intervention with significant
sample size that are needed. Acceptability and generalisability
of such apps to wider communities, as well as the costs and risks
of such interventions should also be studied.
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Accuracy in information given through publicly
available apps is important to ensure the users receive wellgrounded and established evidence. Incorrect or outdated
information from healthcare apps may lead to complications or
undesired consequences. Future studies on existing apps should
study the structure and features of these apps before adopting
it for intervention purpose to avoid such issues. Guidelines on
how these apps can be reviewed before used in healthcare setting
could also be drafted. In addition to available apps, apps that
have been developed for research could be made available for
larger population after the effectiveness has been established.
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ABSTRACT
Background: Food allergies represent a growing public health concern worldwide. For many
people, peanut is a considered one of the basic foods, while for food industry, groundnuts are
the cheapest substitute for other nuts. They are added to many goods. The aim of the study is
to portray the “peanut culture” in Poland, by reporting perceptions of an ordinary consumer
as regards peanuts, peanut products and peanut allergies. The study tries to explore the role of
peanuts and peanut products in diet and life of Polish consumers, as well as their awareness
about peanut allergy and restrictions on peanut consumption.
Methods: Three focus groups sessions with consumers were carried out: C1 – 10 participants
(part-time university students, recruited during their courses. It is important to note, however,
that part-time studies in Poland are held during the weekends and consist primarily of people
who work), C2 – 12 participants (participants were recruited through the advertisement in local/regional supermarkets) and C3 – 10 participants (a group of 12 people were recruited via
regional newspaper (Dziennik Polski) in the vacancy announcement). The protocol was prepared as part of the EuroPrevall project, Work Package 2.3. All sessions lasted between 45 and
60 minutes. Each session was type-recorded and transcribed. Each transcript was coded using
Atlas.ti (5.0) software for qualitative analysis.
Results: The current paper focuses at themes related directly to peanut consumption habits and
awareness/perception of peanut allergy, specifically: personal preferences for peanuts; types,
forms and place of peanut consumption; tradition of peanut consumption and its change over
years; health issues and awareness of peanut allergy; early exposure to peanuts. Consumers in
Poland can be divided into those who like peanuts and eat them, those who do not like peanuts
for various reasons (i.e. lack of habit to eat peanuts) and never eat them and those who eat peanuts occasionally, i.e. in pubs, bars, at parties, but do not usually buy them. The latter category
involves most participants.
Conclusion: The results described in this paper indicate that more information is needed as
regards food and peanut allergy. Peanuts in hidden form require special attention and clearer
labelling, which is important especially for children suffering from peanut allergy. Authorities
need to publish guidelines as regards peanut consumption during pregnancy and breastfeeding,
or at least doctors should inform patients about the risk of developing peanut allergy as a result
of early exposure.
KEYWORDS: Focus groups; Peanut allergy; Peanut consumption; EuroPrevall.
INTRODUCTION

With no doubt, food allergies represent a growing public health concern worldwide. Although
an individual can be allergic to any food, there are several products that are responsible for
90% of all food-allergic reactions, specifically: milk, egg, peanuts, tree nuts, fish, shellfish,
legumes, fruits and cereals.1 Peanut allergy raises much concern due to the fact that it is responsible for the majority of severe food allergic reactions–anaphylaxis,2 usually lasts for life
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(only 20-25% children outgrow peanut allergy, as opposed to
other allergies outgrown in 80%) and can be provoked by negligible quantities in sensitized individuals.3,4 Peanut allergy affects 1-2% of the world’s population, but it varies between
countries. Experts have assessed that more than 1% of the North
American and British schoolchildren is allergic to peanuts.5
The highest prevalence is in the US, Canada and the UK (13%) and the lowest in France, Denmark and Israel (0.2-0.7%).6
Several population-based studies, conducted several years
ago, estimated that the prevalence of peanut allergy in developed countries was between 0.6% and 1.0%.7-10 The follow-up
studies demonstrated that the prevalence of peanut allergy has
increased up to 1.5%,11 indicating that the problem is growing.12
It raises questions about immunologic, genetic, dietary and environmental aspects that may influence the frequency of peanut
allergy.
For many people, peanut is a considered one of the basic foods, while for food industry, groundnuts are the cheapest
substitute for other nuts. They are added to many goods. Peanuts, traditionally perceived as food, are also used for non-food
products. Many studies attempted to establish a link between
peanut allergy prevalence in the populations and their tradition
of peanut production, processing and consumption patterns. The
majority of these efforts, for obvious reasons, concern the largest exporters of peanuts, notably China.13,14 Except for accidental exposure to products containing peanuts, such relationship
should be analyzed at epidemiological rather than at individual
level, following the logic that individuals with peanut allergy
avoid peanuts, and vice versa, peanut consumers do not suffer
from peanut allergy. Boulay et al15 aimed at identifying, based
on literature review, factors influencing allergenicity of peanuts,
starting from peanut sensitization and reviewing peanut production, processing and consumption patterns, including weaning
practices, that may possibly contribute to growing prevalence of
peanut allergy. The authors reported lack of sufficient evidence
linking peanut allergy with the above factors and addressed this
problem in a series of the research questions.
This paper aims to portray the “peanut culture” in Poland, by reporting perceptions of an ordinary consumer as regards peanuts, peanut products and peanut allergies. The study
was not attempting to search for a relationship between peanut
culture and peanut allergy, as it would require specific clinical
and epidemiological data. It simply tries to explore the role of
peanuts and peanut products in diet and life of Polish consumers,
as well as their awareness about peanut allergy and restrictions
on peanut consumption. The study has been motivated by the
growing consumption of peanuts in Europe and in Poland, and at
the same time, the increasing prevalence of food allergies. Nevertheless, the rate of peanut allergy is relatively low in European
countries, in contrast to America. It was found that fried and
boiled peanuts are less allergenic than roasted peanuts, due probably to high temperatures related to this processing method.13
However, majority of products in Europe and in US are based
on roasted peanuts. The only difference is associated with the
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consumption of peanut butter, which is low in Europe and in Poland and high in America.16 The current study was based on three
focus groups conducted with the consumers sampled according
to socio-economic and demographic factors. The aim was not
to provide a representative study of the whole Polish population, but to gain views of perceptions, levels of knowledge about
peanuts and attitudes towards peanut consumption in different
social groups.
Peanuts are not cultivated in Poland. Domestic consumption of peanuts and peanut products is based entirely on
imports. According to FAOSTAT data,17 groundnuts were introduced to Poland in 1999, which makes them a relatively new
product for the Polish consumer. However, peanut consumption
in Poland systematically grows; for example, in 2009 peanut
consumption was 37.2 tons. Prusak et al18,19 attempted to outline experiences in peanut cultivation, trade and processing in
Europe, focusing on four European countries with different peanut experiences, namely Poland, Bulgaria, Spain and the UK.
Bulgaria and Spain are both peanut producers, UK is the largest
peanut consumer and one of the leading European importers of
peanuts, while Poland was described as a country with systematic growth of peanut supply over years. This work was based on
documentary analysis and interviews with 32 experts involved
in various stages of the peanut chain, such as peanut processors,
peanut traders, retailers, market specialists, technologists and
food manufacturers who use peanuts in the production. Finally
they proposed a peanut chain diagram, illustrating each stage of
processing in-shell and shelled peanuts. It shows thermal and
mechanical processes and the resultant end peanut products
available for the European consumer. It also demonstrated critical points in processing technologies that might be responsible
for higher allergenicity of peanuts.
As regards peanut processing methods applied by Polish processors, Hozyasz20 pointed out that due the introduction of new
western technologies, determining the use of peanut flour in
food industry, the increase in peanut consumption in Poland
is to be expected (peanut flour is a cheap ingredient of various
confectionary and bakery products, as well as sauces, dressings
and giblets). Other peanut-based ingredients include fat and oil.
Peanut fat is usually used in Chinese and Vietnamese restaurants, which are quite popular in Poland. Peanut oil is added to
different milk blends and some medicines, i.e. oil solutions of
vitamins D and A. Besides, peanut butter and almond butter containing peanut admixture are becoming more and more popular
in Poland. The authors also examined labels of 83 snacks most
popular among schoolchildren in Poland, revealing that 34 of
them contain peanuts or peanut trace-traces. As regards studies
on peanut consumption.21 have already published the EuroPrevall paper on characterization of peanut consumption in Poland,
Bulgaria, Spain and the UK, while Boulay et al22 focused at peanut exposure in these countries during pregnancy, breastfeeding
and complementary feeding. It was based on a series of focus
groups with mothers and carers of young children. The present
paper extends the study by Sora et al,21 focusing solely on the
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Polish consumers, and analyzing their perceptions and attitudes
towards peanuts more thoroughly.
METHODOLOGY
Recruitment and Selection

Three focus groups sessions with consumers were carried out:
C1 – 10 participants, and C2 – 12 participants, and C3 – 10 participants. Participants of C1 were part-time university students,
recruited during their courses. It is important to note, however,
that part-time studies in Poland are held during the weekends
and consist primarily of people who work. Thus, besides the
convenience of the recruitment procedure, there are many other
advantages, such as diversity of age (part-time courses usually
gather students from 18 up to no limits, in contrary to full-time
courses consisting of people from 18 to 24 years on average), diversity of professional background and diversity of the place of
living. Participants of C2 were recruited through the advertisement in local/regional supermarkets. Candidates were asked via
short telephone interview about their age, education and living
place, and finally a group of 12 people best matching the prespecified profile were selected to participate in the discussion.
All of them turned up at the session. Participants of C3 were
recruited via regional newspaper (Dziennik Polski) in the vacancy announcement, which was placed for two days: Monday
28 April 2008 and Tuesday 29 April, 2008. Overall, we received
32 calls. Candidates were asked via short screening telephone
interview about their age, education and living place, and finally
a group of 12 people best matching the pre-specified profile were
selected to participate in the discussion. However, only 10 of
them turned up at the session. The socio-demographic characteristics of participants are described in Table 1. Individuals with
peanut allergy were invited to other sessions.
The Focus Group Protocol

The protocol was prepared as part of the EuroPrevall
project, Work Package 2.3. It was based on the literature review
conducted by Boulay et al15 and was the same for four partner
countries: Poland, Bulgaria, UK and Spain, who participated in
this Work Package. The protocol was originally developed in
English language – all the partners formulated a list of questions
and provided their comments iteratively. After collective agreement on the final version of the protocol, it was translated into
native languages. The protocol covers the following themes:
-

General eating and snacking habits;
Peanut consumption;
Awareness of products containing peanut;
Food and peanut allergy;
Early exposure.

The order of the discussion was not prescribed and was
up to the moderators, whose role was to ensure that all the above
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issues have been addressed.
Table 1: Socio-Economic Profile of Focus Group Participants.
Parameters

C1

C2

C3

No. of participants

10

12

10

Male

2

7

4

Female

8

5

6

18-25

7

2

0

26-35

0

3

2

36-45

2

1

3

46-55

1

6

4

>55

0

0

1

-

-

-

Primary

0

0

0

Vocational

0

6

0

High school

9

3

4

Bachelor/Master

0

2

5

Doctoral

0

0

0

Other

1

0

0

Missing data

-

1 missing

1 missing

<1000

4

6

1

1000-1500

4

3

3

1500-2000

0

2

2

2000-2500

0

0

1

2500-3000

0

0

1

3000-3500

0

1

0

3500-4000

0

0

0

4000-5000

0

0

1

>5000

0

0

0

Missing data

2 missing

-

1 missing

City (>200.000 citizens)

6

5

8

Town

1

0

1

Countryside

2

7

1

1 missing

-

-

Yes

2

9

6

No

8

3

4

-

-

-

Gender

Age

Missing data
Education

Income in PLN/ per month*

Place of living

Missing data
Children

Missing data

*The average salary in the dimension month was in 2006-2009 years 2477.23-3102.96 PLN. Considering the value of PLN to US dollars it was about 707.78-886.56 USD.22,23

PROCESS

All focus groups were organized in Kraków, Poland (Jagiellonian University Medical College). Before each session, participants were informed about the purpose of the research, and
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asked for permission to type-record the session, as well as they
gave oral consent to take part in the session. Participants were
informed about the possibility of resignation from participation
in a focus group at any time, or the possibility of not answering questions. All sessions lasted between 45 and 60 minutes.
At the end of each focus group, participants were asked to fill in
a questionnaire. Each participant was rewarded for his/her participation in the focus group after the session. The value of the
reward equivalent to the amount of 60 PLN (about 15 USD) and
was equivalent to the hourly rate for the work of a person holding a higher education in this period in Poland. Each participant
received a number code (1-12), which stayed the same during
the discussion and in the questionnaire.
DATA ANALYSIS

Each session was type-recorded and transcribed. Each transcript
was coded using Atlas.ti (5.0) software for qualitative analysis.
The researchers from four partner countries developed the coding framework jointly. Focus group transcripts were not translated into English, except for selected quotes used in this paper.
RESULTS

This section presents findings in relation to the selected themes
of the focus groups with consumers. The original material has
therefore more information than is reported in this paper, especially with respect to general eating and snacking habits. The
current paper focuses at themes related directly to peanut consumption habits and awareness/perception of peanut allergy,
specifically: personal preferences for peanuts; types, forms and
place of peanut consumption; tradition of peanut consumption
and its change over years; health issues and awareness of peanut
allergy; early exposure to peanuts. These themes are illustrated
by the relevant quotes.
Personal Preferences for Peanuts

Participants rarely made a direct reference of peanut consumption patterns to age, gender or life course (i.e. teenagers eat peanuts), however, it was mostly female participants who admit to
like and regularly eat peanuts. Consumers in Poland can be divided into those who like peanuts and eat them frequently (1-2
person (s) per each focus group), those who do not like peanuts
for various reasons (i.e. lack of habit to eat peanuts) and never
eat them (1-2 person (s) per each focus group) and those who
eat peanuts occasionally, i.e. in pubs, bars, at parties, but do not
usually buy them. The latter category involves most participants.
Those consumers who claimed to like/eat peanuts stated that
peanuts are nice, improve one’s mood or they are a convenient
snack while talking to friends:
“I eat hazelnuts, but peanuts too, I like peanuts, I feel good
when I eat them, and they increase serotonin level”. (C1, female, 46-55-year-old, 1 child).
“I must admit I love peanuts, I eat plenty of them, and I’m a
Public Health Open J
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peanut-addict!” (C2, female, 46-year-old, 3 children).
It is worthy to note that in all focus groups, people described
peanuts as ‘addictive’, in the sense that it is difficult to stop eating them once a package/can is opened:
“Once you start eating them, you can’t stop till the last peanut
is eaten”. (C2, male, 46--year-old, 4 children).
“I can tell you from my own experience that peanuts are very
addictive. Once you open a can or a package of peanuts you
have to eat it all”. (C3, male, 26-35-year-old, no children).
“I start to eat peanuts in hypermarket after buying them and
I continue on a way home, usually I finish everything before I
reach home”. (C3, male, 36-45-year-old, no children).
One participant suggested that eating peanuts is a way to combat
stress:
“We live faster, have more stress, so it is somewhat convenient
to reach for a can of peanuts, and eat, and eat”. (C1, female,
18-25-year-old, 1 child).
The reasons for disliking/not eating peanuts varied from taste
preferences, lack of habit to eat peanuts to risk perceptions related to health:
“I do not like peanuts; I like other nuts, pistachios for example, but not peanuts”. (C1, male, 36-45-year-old, no children).
“I like all snacks but peanuts, I eat crisps, salted sticks, fruits,
but I can’t eat peanuts. I just don’t like them”. (C1, male,
18-25-year-old, no children).
“I limited the amount of peanuts I used to eat because of the
common opinion that peanuts are very heavy and harmful to
health, although I don’t know why, no one told me”. (C3, male,
26-35-year-old, no children).
Although the frequency of peanut consumption depends on individual, most people declared eating peanuts ‘rarely’ or ‘sometimes’, as often as they meet with friends and go to the pub or
bar. Thus, those who like going out appear to consume peanuts
more frequently, although often ‘absentmindedly’, it makes no
difference to them whether they eat peanuts or whatever snacks
offered with drink or beer:
“I don’t buy peanuts, so I eat them mostly in pubs or bars,
when I’m out with my friends, but it really doesn’t matter
whether I eat peanuts or crisps though, I eat whatever is in
sight”. (C1, female, 18-25-year-old, 1 child).
Types, Forms and Place of Peanut Consumption

Types of peanut products consumed may be categorized as follows: Apparent form, hidden form, and peanuts accompanying
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other products. In apparent form, peanuts in Poland are mostly
eaten as snack; so snacking habits determine peanut consumption patterns. The discussion revealed that peanuts are mostly
bought, consumed and regarded as “salted snack”, and primarily
because of the sensory qualities. Consumers distinguish between
peanuts in shell or shelled (salted), and peanuts in other forms
i.e. pepper, chocolate-coated, honey-roasted. Peanuts in shell or
shelled (salted) are the most popular form of groundnut products
in Poland, known for a long time. In fact, people often seem to
regard peanut with its salted or in-shell form. Some participants
referred to themselves as ‘traditionalists’ because they used to
eat only this sort of peanut:
“Because we are traditionalists, we only eat simple peanuts
without any additional processing”. (C2, female, 46-55-yearold, 2 children).
Some disputants eat unprocessed (in shell) peanuts because of
health issues (roasted peanuts have a lot of fat), some other because of the ‘pleasure’ from shelling peanuts before eating them:

http://dx.doi.org/10.17140/PHOJ-2-115

peanuts or traces of peanuts, unless it is obvious:
“I cannot think of any product with peanuts, maybe some
chocolate if I can see peanuts”. (C1, female, 18-25-year-old,
1 child).
and despite labelling requirements:
“Even if it is obligatory to provide such information on the
label, we would not expect that certain products may contain
peanuts”. (C1, male, 18-25-year-old, no children).
Besides, participants claimed that they rarely read labels (except
for expiry date), but not at all in terms of peanuts:
“I’d never thought to look at whether the product contains
peanuts”. (C1, female, 18-25-year-old, 1 child).

“I believe that only natural peanuts are best for us, not pepper-flavored; I would not eat them. (C2, male, 26-35-year-old,
no children).

It has been observed that sometimes people fail to realize that
they actually consume peanuts with various products, i.e. M &
M, Snickers. It can be dangerous for those who have allergy to
peanuts, especially for children. As regards peanuts accompanying other products, ‘beer’ was pointed out most frequently as a
product with which “peanuts go well”:

“I eat peanuts in shell, because it is a pleasure for me to shell
them before eating, even though my fingers hurt”. (C3, female,
46-55-year-old, 3 children).

“I like peanuts and other snacks, like crisps. I am a beer lover
and peanuts go well with beer”. (C3, male, 36-45-year-old, no
children).

Peanuts in other forms are relatively new in Poland, although
some consumers acknowledged their growing assortment in the
marketplace and like their sweet forms:

“People go out more often, they meet in clubs and pubs,
where they serve salty sticks, crisps and peanuts, because it
is easy to serve, and people eat them with beer”. (C3, female,
46-55-year-old, 3 children).

“When I tried honey-roasted peanuts for the first time, I developed a craving for them”. (C2, male, 26-35-year-old, 1 child).
“I only eat peanuts chocolate coated or in Snickers, I don’t eat
those in shell”. (C3, female, 36-45-year-old, 1 child).
Apart from snacks, peanuts can be used in cooking. However, in
Poland peanuts are not yet widely used as a culinary ingredient.
Only a few participants admitted that they use peanuts in cooking (in salads, in chicken), and that this is determined by new
cuisine trends including ethnic (Chinese) food. Even though
some respondents agreed that peanuts can be used in the restaurants, especially in ethnic ones, they would still disregard this
factor as influencing the level of peanut consumption:
“Ok, provided that Chinese add peanuts to the meals, it does
not influence peanut consumption significantly”. (C1, female,
36-45-year-old, no children).
Consumption of peanuts in hidden form means that the consumers eat peanuts accidentally, just because they are present in other
products, such as crisps or instant puddings. Most participants,
however, did not have knowledge on foods possibly containing
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Thus, peanuts are consumed wherever people have beer, i.e.
pubs, bars, parties, at home in front of TV:
“TV, football and peanuts”. (C2, male, 36-45-year-old, 1
child).
“I eat peanuts at home, in front of TV, it is so convenient to eat
peanuts when you watch something!” (C2, female, 46-65-yearold).
One consumer admitted to have peanuts as appetizer (Taco
restaurant). Another participant claimed that she would not eat
peanuts alone. Peanuts are purchased in supermarkets, green
markets and in vending machines at schools (by children). Most
participants did not know that non-food products might also include peanuts:
“I agree that different confectionary may contain peanuts
or peanut oil, but no the non-food products”. (C1, female,
36-45-year-old, no children).
Those who were aware of the presence of peanuts in non-food
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products (only 3 consumers) came up with a correct suggestion
of a product (peeling creams).
Tradition of Peanut Consumption and Its Change over Years

Participants in all groups noted that Polish consumers are not
used to eating peanuts because they are not cultivated in Poland:
“I’ve heard somewhere on TV that we Poles, our organisms,
are not used to eating peanuts, because we don’t cultivate
peanuts in this country, we have to import them, it is not like
walnuts that we got used to have for years”. (C2, female,
46-55-year-old, 2 children).
However, they all agreed that peanut consumption in Poland had
increased considerably over the past 10 years, and this change
can be attributed to factors such as higher availability, lower
price, wider selection of peanut products and increasing number
of ethnic (especially oriental) restaurants in Poland (they add
peanuts to food), as well as to TV programs promoting the use
of peanuts in salads or chicken:
“Price is very important, more people can afford peanuts”.
(C2, male, 26-35-year-old, no children).
“Peanuts are very cheap. You can get the whole can for 3-4
zlotys, while pistachios are expensive, so if one wants to eat
nuts, peanuts are the cheapest choice”. (C2, male, 26-35-yearold, no children).
“The consumption of peanuts in Poland definitely increased
over recent years, we use peanuts in salads, we mix them
with different products, with chicken for example”. (C2, male,
36-45-year-old, 1 child).
“There are lots of TV commercials with peanuts, like peanuts
with honey, salted, not salted, and some other. We have a wide
choice”. (C3, female, 36-45-year-old, 1 child).
Two consumers noted that the new forms of peanuts at the market also indicate this change:
“Now, we can see honey roasted peanuts or spicy pepper peanuts, while years ago peanuts were only available as salted
snacks, or in shell”. (C1, male, 36-45-year-old, no children).
“There are lots of flavours available now, peanuts with honey,
spicy peanuts”. (C1, female, 36-45-year-old, no children).
A consumer who observed that, because of peanuts being widely
available and cheap, people do not value them as they used to 20
years ago made an interesting remark:
“Twenty years ago peanuts was a luxury, because they were
expensive and difficult to get, now we can buy them everywhere so it is not the same enjoyment”. (C2, male, 36-45-year-
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old, 1 child).
At individual level, changes in peanut consumption refer to individual preferences that altered over time (i.e. eating a lot of
peanut butter in childhood) or perceived change of flavour of
certain products (i.e. peanut butter now hasn’t the same taste as
it used to have in the past).
Health Issues and Awareness of Peanut Allergy

Consumers with certain health problems – other than allergies
– admitted that they avoid peanuts. Groundnuts are perceived
as ‘heavy’ to digest (should not be eaten before bedtime), ‘fattening’ (cause obesity), hard to munch (one consumer broke a
tooth while eating peanuts), and causing gallstones (should not
be eaten by pregnant women):
“I like peanuts, they are very nice, but I can’t eat them, they
are fattening”. (C2, female, 46-55-year-old, 2 children).
To reduce the health risk, a consumer stated that he eats only
unprocessed peanuts:
“I try to consume only simple, unprocessed peanuts, not
roasted in oil, not salted, due to health reasons”. (C3, female,
46-55-year-old).
Since the groups consisted of non-allergic consumers, all of
them were rather unconcerned about food allergies, or developing food or peanut allergy. Most consumers admitted that they
do not think about this problem simply because it does not concern them directly. They asked themselves why to worry about
peanut allergy since it does not concern them directly. Thus,
they would rarely pay attention whether or not a product contains peanuts. However, some consumers were allergic to other
products but not peanuts (i.e. carrot, pollen, and aspirin) and it
was easy for them to imagine the symptoms and risk of peanut
allergy:
“I didn’t know that peanuts may be allergenic, but I’ll have
to think about it. I’m allergic to aspirin, I swell a lot. Once I
was in the hospital, and there was aspirin in the drip, and I
swelled. Since then I always inform doctors about my allergy”.
(C3, male, 36-45-year-old, no children).
“I am allergic to pollen, and my throat itching when I’m exposed to pollen. I can imagine that people may react similarly
to peanuts”. (C2, male, 26-35-year-old, no children).
Knowledge and awareness about peanut allergy differed between the groups. In the first group (C1), participants were well
rather well informed about peanut allergies, they were able to
describe symptoms of peanut allergy (i.e. swelling). Knowledge
on peanut allergies came mainly from their workplaces (i.e.
restaurant). One disputant was able to provide a peanut-allergy
example from her own job experience, where peanut allergy cus-
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tomer asked for menu without peanuts:
“In a restaurant, where I work, it happens quite frequently
that, before making an order, clients suffering from peanut
allergy inform me about it and ask for meals not containing
peanuts”. (C1, female, 18-25-year-old, no children).
This participant also concluded that it is up to allergy sufferers
to be careful with their diet. Another respondent brought up a
remarkable change in peanut consumption policy on airplanes:
“Some time ago, peanuts were the main snack on the airplanes, while now LOT cateringfootnote1 has the first HACCP
(Hazard Analysis and Critical Control Points - method of ensuring food safety, which is based primarily on risk prevention) principle that no peanuts and peanut products should be
allowed on board”. (C1, male, 36-45-year-old, no children).
However, in this group there were also people who heard about
peanut allergy for the first time and admitted that having information about peanut allergy would make them stop eating peanuts:
“If I knew that peanuts might be really allergenic I would stop
eating them”. (C1, female, 18-25-year-old, no children).
In another group (C3), consumer seemed to have all knowledge
about peanut allergy from the media (movies) and some educational programs. It was interesting to see how participants get
the information about peanut allergy, i.e. from a movie:
“I recently watched a movie about a girl with peanut allergy.
Someone put peanuts into her food and she swelled, the day
before her wedding. I initially thought it was a fiction, but I
browsed the Internet and I found that it can happen for real”.
(C3, female, 46-55-year-old, 3 children).
“I got interested in peanut allergy after I saw a movie about a
woman who was allergic to peanuts. She could eat just a little
bit of peanuts and her face was swelling as a balloon”. (C3,
male, 26-35-year-old, no children).
In C2 group, a majority of the responses indicated the lack
knowledge about food and peanut allergy. Some consumers in
this group were able to list some examples of allergies (i.e. dairy
products, carrots, fur), but not peanuts and they had no idea that
peanuts may be allergenic:
“How did they come up that it is risky? Has anyone died from
peanuts”? (C2, male, 46-55-year-old, 4 children).
“No one has ever told me about peanut allergy. This is the
first time I heard that peanuts may be allergenic”. (C2, male,
26-35-year-old, 2 children).
1

LOT catering is the company providing food for Polish Airlines LOT.

Public Health Open J

http://dx.doi.org/10.17140/PHOJ-2-115

Some consumers acknowledged that peanut allergy might be a
health issue, but expressed lack of concern over the scale of the
problem:
“Even if it is a problem, the percentage of sufferers in the
population is insignificant to be concerned with”. (C2, male,
36-45-year-old, 1 child) .
“If such allergies exist, they don’t have to be so dangerous”.
(C2, female, 18-25-year-old, no children).
They also thought that no reliable scientific data exists on this issue, or at least it has not been publicized, so they did not believe
that peanut allergy could be a problem:
“If I knew the clinical research carried out on 1000 patients,
revealing that peanuts are risky, then I would be concerned,
but I don’t know such studies”. (C2, male, 36-45-year-old, 1
child).
It was also observed that peanut allergy is not a popular topic in
mass-media, and that if they had been more sensitized towards
this health problem, they would have been more concerned
about it:
I would be perhaps more attentive to the problem if it was
communicated by the media”. (C2, female, 18-25-year-old, no
children).
Early Exposure (Pregnancy and Breastfeeding)

At the end of the session, consumers were asked to comment
upon the statement: “Pregnant and breastfeeding women should
not eat peanuts”. Due probably to the fact that they were not
concerned about peanut allergies prior to this task, almost all of
them disagreed with this statement, adding that it sounds unreasonable:
“If we follow this way of thinking, then pregnant women
would have to eliminate many foods from their diet, since so
many products can be potentially allergenic”. (C1, female,
18-25-year-old, 1 child).
They had never thought that eating peanuts may be risky during pregnancy or breastfeeding and confirmed that this session
was the first time they ever heard about it. A vast majority of the
respondents in all groups collectively believed that in normal
circumstances, pregnancy should not restrict a woman from eating peanuts, or any other product she wants to have. Moreover,
it has been suggested that avoiding certain products, including
peanuts, can be more dangerous than eating them:
“Avoiding something your body needs is more dangerous”.
(C2, female, 18-25-year-old, no children).
Two females from different groups (C2 and C3) made a similar
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remark that it is not clear whether avoiding potentially allergenic
product in pregnancy may contribute to lower or higher allergy
prevalence. They would personally let the children be exposed
to different allergens as early as possible, so they become more
resistant:
“A pregnant woman should get used to eat various products;
whatever she eats her child eats as well, and is resistant later
to different factors”. (C2, female, 46-55-year-old, 2 children).
Two female participants from two different sessions pointed out
that pregnant women might even have an increased appetite for
peanuts:
“When I was pregnant I had a huge appetite for peanuts, I ate
a lot of them. I like peanuts in general; they are so delightful
and crunchy”. (C1, female, 46-55-year-old, 1 child).
“Now you’re saying you wouldn’t eat peanuts in pregnancy,
but wait till you get pregnant so you’ll see how it is when you
have cravings for different stuff”. (C2, female, 46-55-yearold).
In many cases pregnant women might not know that they eat
peanuts in hidden form, e.g. in sweets. Another person noted
that doctors should inform women about risks concerning peanut consumption. Most participants who agreed with the above
statement were more concerned about other hazards from peanuts, not allergy, i.e. digestion problems, especially during
breastfeeding:
“Breastfeeding mothers should not eat a lot of peanuts because they are heavy to digest”. (C2, female, 46-55-year-old,
3 children).
“Apart from allergy risk, peanuts like other nuts induce gallstones. Pregnant women have a natural tendency to develop
gallstones, for this reason they should not eat a lot of peanuts.
(C3, female, 36-45-year-old, 1 child).
A few respondents expressed some worry about eating
peanuts during pregnancy due to the allergy, and one of them declared that if she were aware that peanuts might harm her child,
she would not eat them. However, such attitude could have been
developed due to discussions concerning food and peanut allergy, not by the prior awareness. Only one participant expressed
opinion that pregnant women should not consume peanuts, because allergens may cross placenta, which can be dangerous if a
child is allergic to peanuts.
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component (apparent or hidden) or peanut traces. Peanuts as apparent component are usually whole (salted or coated with chocolate, honey, starch etc.), chopped or ground, but easily identifiable by the consumer. Peanut as hidden ingredient is not easily
recognizable, and its presence is known mainly from the label.
It usually involves food prepared of peanut paste or pulp. Many
products contain peanut traces, a possibility of the presence of
small quantity of peanuts or peanut pulp, as a result of contact
with the same production line as for peanut products.
This paper extends the publication by Sora et al21 by
presenting a more detailed information regarding Polish consumers. The results reported in this paper are based on three focus groups carried out with the consumers in Poland. The results
were reported according to the following themes: Personal preferences for peanuts; types, forms and place of peanut consumption; tradition of peanut consumption and its change over years;
health issues and awareness of peanut allergy; early exposure
to peanuts. Consumers in Poland can be divided into those who
like peanuts and eat them frequently, those who don’t like peanuts for various reasons such as lack of habit to eat peanuts, and
never eat them, as well as those who eat peanuts occasionally,
i.e. in pubs, bars, at parties, but do not usually buy them. Peanut
consumption in Poland is clearly associated with social life, as
indicated by the place and time where peanuts are consumed.
The consumers associated peanuts mainly as salted snack. In this
category, peanuts can be fried or roasted with salt, pepper or in
starch (spicy or otherwise flavoured). They also admitted that the
assortment of peanuts has increased over years, so consumers
have now a large choice of peanuts and peanut products. However, only a few of them knew that peanuts might be present also
in non-food products, such as cosmetics. The consumer knowledge about peanut allergy differed between the focus groups. In
one of them, participants were unaware about peanut allergy and
the associated risk. As regards early exposure to peanuts during
pregnancy and breastfeeding, almost all of them disagreed with
the statement that pregnant and breastfeeding mothers should
not eat peanuts. It indicates that the risk of developing peanut
allergy by a child is perceived very low. Moreover, many respondents thought that early contact with an allergen is a factor
reducing the risk of allergy.
The results described in this paper indicate that more
information is needed as regards food and peanut allergy. Peanuts in hidden form require special attention and clearer labelling, which is important especially for children suffering from
peanut allergy. Authorities need to publish guidelines as regards
peanut consumption during pregnancy and breastfeeding, or at
least doctors should inform patients about the risk of developing
peanut allergy as a result of early exposure.

DISCUSSION AND CONCLUSIONS

Peanut consumption in Poland is systematically growing. Food
containing peanuts can be divided into four general categories:
Healthy and morning snacks, salted snacks, sweets, and meal
additive. Each category may include peanuts as a deliberate
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LIMITATIONS

The main limitation of the study stems from the fact that it was
based on the common protocol and guidelines, prepared for several European countries and accepted by bioethical committee
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at international level. Consequently, certain aspects might not
be relevant to all the countries due to cultural differences. For
example, peanuts and peanut allergy – the leading subject in this
study – are perceived and consumed differently in Poland and in
the UK. Such differences are explained in the abovementioned
paper by Sora et al.21 Other limitations are typical for qualitative
research, which is often criticized as being small-scale, biased,
and subjective and lacking enough rigor. However, when it is
carried out properly, the qualitative studies have many advantages, for example:
-

Issues are examined in depth and in detailed.

-

Interviews are not restricted to specific questions – they can
be redirected by the researcher in real time.

-

Data which is based on human experience is powerful and
sometimes more compelling than quantitative data.

-

In spite of the fact that data are usually collected from a few
cases or individuals, so findings cannot be generalized to a
larger population, they are universal and can be transferable
to other settings.24

The focus group study presented in this paper was the
first stage of the larger international research on peanut allergy
and the basis to formulate questionnaire for the quantitative
survey. The results of this quantitative research were published
separately.19
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ABSTRACT

International travel has increased dramatically the past decades, potentially posing health risks
at the level of traveler and the level of public health. Vaccine-preventable diseases and malaria
constitute a non-negligible proportion of imported infectious diseases to developed countries.
This is a short review of pre-travel advice regarding vaccination and malaria prophylaxis for
international travelers to developing countries. Vaccination and malaria prophylaxis depend
on a risk-benefit analysis, weighting the risk of the disease against the risk of possible side
effects of the vaccine or antimalarial agent. Recommendations for vaccination and malaria
prophylaxis are based on the epidemiological situation at destination, travel’s (e.g., destination,
purpose and duration of travel) and traveler’s (e.g., demographics, medical history and past
vaccinations) characteristics. Recommendations of vaccination and malaria prophylaxis should
be based on selective and individualized risk assessment. Public health authorities should
increase awareness of travelers and health professionals for travel related health issues in order
to prevent travel-associated vaccine-preventable diseases and malaria and promote safety both
for the traveler as well as for the community.
KEY WORDS: Pre-travel; Vaccination; Prophylaxis; Malaria; International traveler.
ABBREVIATIONS: MMR: Measles-Mumps-Rubella; VFRs: Visiting Friends and Relatives;
YF: Yellow Fever; JE: Japanese Encephalitis.
INTRODUCTION

International travel has increased dramatically the past decades. The number of international
arrivals is expected to reach 1.6 billion by the year 2020, with a significant increase noted in
tropical and subtropical areas.1 International travels may pose health risks for the individual and
contribute to the global spread of infectious diseases. Vaccine-preventable diseases constitute
a non-negligible proportion of imported infectious diseases to developed countries.2,3 GeoSentinel Surveillance Network data demonstrated that vaccine-preventable diseases accounted for
3% of febrile episodes among 6957 travelers who reported fever as a chief reason for seeking
care after travel at a GeoSentinel clinic during 1997-2006.4 In this GeoSentinel study, typhoid
fever, hepatitis A, and influenza A were the most common vaccine-preventable diseases among
febrile travelers after returning mainly from a travel to a tropical or subtropical area.4
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Vaccinations are considered an important preventive measure of pre-travel
preparation.5,6 In addition, pre-travel vaccinations most probably constitute the most common
reason international travelers seek consultation for prior to their departure.5,6 Travel vaccines
include a) routine vaccines which consist of vaccines incorporated in the national immunization
programs, b) required vaccines which are necessary for entry into certain countries, and c)
recommended vaccines whose recommendation depends on the risks of exposure at travel
destination.
Malaria is endemic in over 100 tropical and subtropical countries worldwide, with
an estimated annual global burden of 350-500 million infections and approximately 1 million
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deaths, 90% of which occur in sub-Saharan Africa only.7-10 The
increasing international travel in association with the enormous
influx of immigrants from malaria-endemic countries had a
significant impact on imported malaria cases in developed
countries the past decades.11-13 Although the number of malaria
cases has decreased significantly over the past years,9 it is
estimated that more than 10,000 international travelers who visit
malaria-endemic areas acquire malaria every year; this figure
may be higher due to under-reporting.12 In most of these cases,
anti-malaria prophylaxis either was not prescribed or the patient
did not adhere to prophylaxis. Occasionally, incorrect antimalaria prophylaxis is prescribed.14
Risk assessment should be individualized on the basis
of the epidemiological situation at destination, travel characteristics (e.g., areas visited, purpose and duration of travel), and
traveler’s characteristics (e.g., age, medical and previous vaccination history).5,6 In addition, pre-travel consultation provides a
timely opportunity for updating routine vaccinations.5,6,15,16 Travel medicine consultants should get updated information about
the current epidemiology trends globally from public health authorities through internet, and be familiarized with the adverse
events of vaccines and anti-malaria medications among others.
This is a short review of pre-travel advice in regards to
vaccination and malaria prophylaxis for international travelers
to developing countries. Different trends of pre-travel advice are
taken under consideration.
Pre-travel Vaccinations

Vaccinations are key parts of travel preparation for the reduction
of the risk of vaccine-preventable diseases for the traveler as well
as the risk of their international spread. GeoSentinel data demonstrated that 1.5% of 37,542 ill returned travelers presenting to
a GeoSentinel site had vaccine-preventable infections; only 29%
of those attended for pre-travel consultation which emphasizes
the potentially lost opportunity for intervention, given the high
efficacy of almost all vaccines.2
Travel provides an opportunity for travelers to update
their routine immunizations, which are incorporated in their national immunization programs including tetanus-diphtheria vaccine, measles-mumps-rubella (MMR), poliomyelitis, meningococcal and influenza vaccines.
Travel vaccines include hepatitis A, typhoid fever,
cholera, meningococcal, yellow fever, rabies and Japanese encephalitis vaccines. Although there is a 10-50 fold decrease of
hepatitis A incidence in travelers the last few years, the relative
risk for travelers remains significant,17,18 and now-a-days hepatitis A remains one of the common vaccine-preventable diseases
diagnosed among international travelers. Travelers, especially
those visiting friends and relatives (VFRs), may also contribute
to the importation of vaccine-preventable diseases in their countries of permanent residence and occasionally to the re-emer-
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gence of the onset of epidemics of vaccine-preventable diseases.
Such a notable example is hepatitis A. All susceptible people
aged over 1 year traveling for any purpose, frequency, duration
to countries with high or intermediate hepatitis A endemicity especially if they are traveling to rural areas should be vaccinated
before departure (2 doses scheme).6,19,20
Typhoid fever which is hyper-endemic in the Indian
subcontinent is a common diagnosis among ill returning travelers accounting for 47.6% of all vaccine-preventable disease
cases.2 Typhoid vaccination is recommended for travelers to
developing countries according to the type of accommodation
(local peoples’ homes), duration of travel (longer duration of
travel) and eating behaviour (adventurous eater).6,19,20 The risk of
cholera infection for most travelers is very low. It is indicated for
humanitarian relief workers in disaster areas and refugee camps
who may be at risk.19
Meningococcal vaccine is indicated for long-term travelers, and particularly for those living in close contact with the
indigenous population and thus are at risk for meningococcal
infection.6,19-21 Haji pilgrims, travelers to sub-Saharan Africa,
especially to the meningitis belt, as well as international university students are at increased risk for meningococcal disease and
should be vaccinated accordingly before departure.
Yellow fever (YF) vaccination is recommended for the
prevention of travelers to areas where there is a risk of the disease. Under International Health Regulations (IHR, 2005), any
country may require a YF vaccination certificate for travelers
coming from areas with risk of yellow fever transmission, even
if travelers are on transit through the country. Only a small number of African countries require proof of YF vaccination from all
arriving travelers.19
Rabies is not a common travel related infection however the disease has potentially long latency and a fatal outcome.
Pre-exposure rabies vaccination is recommended to long-term
travelers, particularly to children and to those involved in extensive outdoor activities in rural areas, namely bicycling, hiking,
camping, and backpacking even if they travel for short duration.6,19,20 Rabies vaccination is also recommended for specific
occupations at risk (e.g., veterinarians).
The risk of Japanese encephalitis (JE) in persons from
non-endemic countries traveling to Asia is considered low.
However JE vaccination is indicated for travelers who stay for
prolonged period of time in rural areas with active JEV transmission and expatriates.6,19,20,22
Malaria Prophylaxis

Malaria prophylaxis recommendations depend on a risk-benefit
analysis, weighting the risk of the disease against the risk of possible side effects of the drug.23,24 There are only few evidencebased studies available regarding the risk of infection in trav-
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elers.25-28 Prescribing practices vary to a great extent between
different countries. While in Europe “stand-by-medication” is
used for many malaria-endemic areas without high endemicity,
in the USA a stand-by-medication strategy is not established.29-31
Destination is considered the main risk factor in regards
to the risk assessment of malaria acquisition.32-34 According to the
GeoSentinel surveillance network database, the risk for acquiring malaria per region visited was higher in sub-Saharan Africa
followed by Oceania, South Asia, Central America, Southeast
Asia and South America.35 Analysis of malaria imported into
eight European countries from the Indian subcontinent, led to a
consensus statement by the TropNet group recommending that
non-selective prescription of prophylaxis for visitors to India,
Pakistan, Bangladesh, and Sri Lanka should be dropped.31
Travelers VFRs are at higher risk for acquisition of
malaria compared to non-VFRs,35-38 and according to GeoSentinel
data that migrants VFRs were 4.5 times more likely to acquire
malaria compared with tourist travelers, and this increase was
even greater (8-fold) when travel destination was sub-Saharan
Africa.39 VFRs typically demonstrate travel and behavioural
patterns which render them at high risk for malaria exposure.
Contributing factors include lack of provision of pre-travel
services which are rarely sought by VFRs and misconceptions
about possession of life-long immunity against malaria which
make them less likely to receive or adhere to malaria prophylaxis
recommendations. In addition, VFRs may face difficulties
in accessing health-care services due to economic, cultural,
language, or legal issues.35-39 Long-term travelers including
expatriates are also at higher risk for acquisition of malaria due
to longer exposure to areas where the disease is endemic and
poor compliance to continuous malaria prophylaxis and personal
protective measures.23,40 Travel-medicine consultants should be
familiar with malaria prophylaxis, and especially with their side
effects and contra-indications. Advice about mosquito protection
should be provided. Travelers should be aware of the signs and
symptoms of malaria and issues of self-medication should be
discussed, on the basis of travel and travelers characteristics.
Lastly, travelers traveling to or returning from malaria endemic
areas should be advised that they should seek immediate medical
attention in case they develop fever. If this is the case, their travel
history should be reported to their healthcare professionals and
the diagnosis of malaria should be verified or excluded through
accurate tests.
CONCLUSION

Recommendations of vaccination and malaria prophylaxis
should be based on selective and individualized risk assessment
taking in consideration, not only the travel destination, but also
the duration and purpose of travel, the area and specific place of
stay, and the travelers activities. Public health authorities should
increase awareness of travelers and health professionals for
travel related health issues in order to prevent travel-associated
vaccine-preventable diseases and malaria and promote safety
both for the traveler as well as for the community.
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ABSTRACT
Background: The last decades, the epidemiological dimensions of childhood obesity are of
major concern worldwide. Given its long-term health consequences, research findings regarding overweight and obesity prevalence in young children are valuable if policies against childhood obesity are to be planned and implemented. As Greece, is one of the countries facing the
problem of obesity, the aim of the present study was to assess overweight and obesity status in
young children living in the capital of Greece, Athens.
Methods: Seven hundred and fifty-two children (320 boys; 432 girls), aged 4-8 years (6.37±1.17
years) volunteered to participate and were divided into four age groups (4-5, 5-6, 6-7 and
7-8-year-old). Children’s body mass index (BMI) was calculated by dividing each participant’s
weight (kg) by the square of standing body height (m2). Overweight and obesity definition was
based on the International Obesity Task Force (IOTF) gender- and age-specific cut-off criteria.
Results: The overall prevalence of overweight was 18.2% (18.1% boys; 18.3% girls) and of
obesity 7.4% (5.6% boys; 8.8% girls). The χ2 tests revealed that there were no significant differences in prevalence of overweight or obesity between boys and girls (χ2=2.76, p=.25). Regarding age groups, there was only one significant difference; that was between 6 and 7-year-old
boys, with the 7-year-old surpassing the 6-year-old.
Conclusions: The overweight/obesity is apparent among young Greek children at alarming levels. Carefully designed policy interventions are of great importance in order children’s dietary
and physical activity patterns to be improved.
KEYWORDS: Obesity; Overweight; BMI; Children; Greece.
ABBREVIATIONS: BMI: Body Mass Index; IOTF: International Obesity Task Force.
INTRODUCTION

In recent decades, the prevalence of obesity has reached alarming levels worldwide,1,2 having
affected not only adults3,4 but also children.5,6 There are several studies reporting an upward
trend of childhood obesity over the years in several countries, like New Zealand,7 USA,8 Brazil,9 China10 and Taiwan.11 This global trend has affected European countries too,10,12,13 with the
British islands and the countries in the Mediterranean region presenting the highest rates of
overweight and obesity in pre-school age.14
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The increase in the prevalence of obesity is considered to be due to changes in environmental factors, such as poor nutrition15; increase in the calorie intake and physical inactivity16-18; prolonged television watching19,20; working and playing on computer20; family socioeconomic status7,21,22; parental body mass index (BMI)2,23,24 and parental separation.25
Childhood obesity is associated with a wide range of serious health complications,
such as cardiovascular disease26 and metabolic abnormalities,27-29 while it is thought to influence social and psychological functioning30 and be associated with low self-esteem, depression
and bullying at school.31 Moreover, several longitudinal studies have revealed that children’s
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BMI levels track to adulthood,26,32-34 with approximately 70% of
children who are obese between 6 to10 years of age to remain
obese in their adulthood.35
Due to the aforementioned negative consequences on
children’s life quality, the epidemiological aspects of childhood
obesity have strongly worried the research community,36 while
many countries have set childhood obesity as a major public
health issue.37,38 A positive result of the society’s sensitivity on
the issue of obesity, given the several recent research findings,
may be the likelihood of decrease39,40 or stabilization in childhood
obesity prevalence.6,14,41-43
Greece is a small country in the Mediterranean region
facing the problem of obesity.38 Moreover in the last decade,
the country undergoes a financial crisis that may have affected
childhood obesity prevalence, through changes in children’s
dietary habits.44 However, in the last decade, very few studies
investigating obesity prevalence in pre-school or older children
have been conducted in Greece. To our knowledge, there are
only three studies focusing on pre-school children (one of them,
published in two papers), that report high percentage (21.223.2%) of overweight (including obesity).19,23,45,46 As far as
older Greek children are concerned, prevalence of overweight
(including obesity) among 6- to 12-year-olds was found to be
31.2%47 and among 8- to 9-year-olds ranged from 30%48,49 to
38.3 %.50 Moreover, a higher percentage (40%) was found in
10- to 12-year-old Greeks.51,52
Taking into consideration that childhood and adolescence seem to be the most critical periods for the development
of obesity,53 as well as that obesity appears to occur as early as
children enter kindergarten54 and it is difficult to reverse in older
children and adults,55 its timely prevention is of great importance. The first step for the development of effective prevention
and intervention programs is the estimation of current obesity
levels and the understanding of its trends. Regarding Greece,
as it was noted above, there is insufficient scientific evidence
regarding obesity prevalence in young children. Such evidence
would be valuable if national/municipal policies against childhood obesity are to be planned and implemented. Thus, the aim
of the present cross-sectional study was to assess overweight and
obesity status in young children living in the capital of Greece,
Athens.

MATERIALS AND METHODS

Seven hundred and fifty-two randomly selected children (320
boys; 432 girls), aged 4-8 years (6.37±1.17 years) volunteered to
participate in this study (response rate 85%). All the participants
lived in Athens, the capital of Greece. Their parents (or legal
guardians) signed a written informed consent before children’s
participation in the study, which was conducted in accordance
with the Helsinki Declaration.
Anthropometric data as well as data for age and gender
were collected by trained physical educators between October
2014 and May 2016. Body mass measurement was conducted
with an electronic scale to the nearest 100 gr (Beam Balance
710, Seca). Standing height measurement was performed with
a Stadiometer to the nearest 0.5 cm (Stadiometer 208, Seca).
The above measurements were conducted in the morning, with
participants barefooted and lightly dressed. BMI was calculated
by dividing each participant’s weight (in kg) by the square of
standing body height (in m2). Overweight and obesity definition
was based on the International Obesity Task Force (IOTF) gender- and age-specific cut-off criteria.56,57
For the statistical analyses, participants were divided into four groups according to their age (4-5, 5-6, 6-7 and
7-8-year-old) and chi-square tests were used, with statistical
significance set at α=0.05. Statistical analyses were performed
using IBM SPSS Statistics 22.0.
RESULTS

Anthropometric characteristics of boys and girls, by age groups
are presented in Table 1.
According to the cut-offs of the IOTF, the overall prevalence of overweight was 18.2% (18.1% for boys and 18.3% for
girls) and that of obesity was 7.4% (5.6% for boys and 8.8% for
girls). Prevalence of overweight and obesity in both genders by
age groups are presented in Figure 1.
The prevalence of overweight and obesity in girls was
increasing with age in pre-school years, whereas a decrease with
age was observed in the first school years. Specifically, in 4- to
6-year-old girls, the prevalence of overweight and obesity were

Table 1: Body Mass Index of Greek Boys and Girls by Age Category.
Age group

Public Health Open J

BMI (kg/m2)
Boys

Girls

Overall

4 years

16.62±1.45 (n=31)

16.56±1.81 (n=66)

16.58±1.69 (n=97)

5 years

16.04±1.35 (n=79)

16.50±2.16 (n=105)

16.31±1.86 (n=184)

6 years

16.24±1.84 (n=109)

16.51±2.35 (n=131)

16.39±2.14 (n=240)

7 years

17.38±2.69 (n=60)

16.85±2.51 (n=79)

17.08±2.59 (n=139)

8 years

17.80±2.62 (n=41)

17.02±2.75 (n=51)

17.37±2.71 (n=92)

Overall

16.64±2.10 (n=320)

16.64±2.31 (n=432)

16.64±2.22 (n=752)
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Figure 1. Prevalence of Overweight and Obesity in Greek 4- to 8-Year-Old Boys (Left Part) and Girls (Right Part).

19.3% and 10.5%, respectively, while in 7-8 years, the corresponding rates were 16.9% and 8.5%, respectively. In boys, on
the other hand, a higher percentage of obesity and overweight
prevalence was found in 7- and 8-year-old (24% overweight and
11% obese) than in 4- to 6-year-old (15.5% and 3.2%, respectively).

decades.59,60 According to the present results, a relatively high
overall percentage for overweight (18.2%) and obesity (7.4%) is
evident, especially in comparison to the considerably lower obesity rate of 3.6% found as early as 1990-1991 in the age group of
6- to 17-year-old Greek youths.61 This finding comes to reaffirm
the trend of increase, in relation to children’s obesity, in Greece.

In the overall sample, there were no significant differences in prevalence of overweight and obesity between boys and
girls (χ2=2.76, p=0.25). The same result was revealed after combining overweight and obese into the same category (χ2=1.07,
p=0.30). As far as overweight and obesity prevalence among
age groups is concerned, in girls there were no significant differences, while in boys, significant differences were found between
6- and 7-year-old (Table 2).

However, in order to evaluate the results of this study
and draw conclusions on the current situation on overweight/
obesity, a comparison with recent national and international
findings would be informative. It is useful to note, at this point,
that such comparisons should be carefully made, as often lead
to misconceptions caused by discrepancies in methodology
between different studies.14 A common difference observed is
the criteria used for BMI classification to overweight/obesity
categories (e.g., IOTF, World Health Organization/WHO, US
Centers for Disease Control and Prevention/CDC or other
national standards), which usually result in different estimations
for the relevant overweight/obesity rates.7,10 As IOTF cut-off
criteria have been adopted by this study, comparisons will only
be made with works that followed the same procedure.

DISCUSSION

The present study attempted to provide current information for
the prevalence of overweight and obesity among young children
in Athens, the capital of Greece. The selected age group was
spread into four successive years (4- to 8-year-old) and covered
pre-school and first years of schooling periods. These particular
periods in children’s life have not been, adequately, investigated
in Greece, even though a dramatic upraise of pre-school obesity
since 1990, with the prediction to climb higher during the current decade, has been indicated at an international level.58
As it has been highlighted by earlier studies, the
younger part of Greek society has been underwent a consistent
increase in overweight/obesity prevalence during the previous

Comparing the present results with those of previous
studies conducted in Greece, it was revealed that the current obesity rate of 7.4% was almost identical to that of 7.3% indicated
by Kyriazis et al47 and within the range of prevalence (5.8%11.7%), reported in other studies.45,48,49,51,52,60 Considering overweight and obesity prevalence as a whole, the present findings
regarding pre-school aged children (24%) are slightly higher
than those of previous studies.23,45,46 Concerning older children
(6-8-year-old), in the present study, an overweight/obesity prev-

Table 2: p-Values for the Differences in Overweight (Including Obesity) Prevalence between Age Groups in Boys
and Girls.
4 vs. 5 years

5 vs. 6 years

6 vs. 7 years

Boys

0.70

0.11

0.03

0.96

Girls

0.48

0.52

0.46

0.29
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alence of 29.7% was found. This is similar to the percentage
found by Kollias et al48,49 in children of 9 years of age (30%)
and Kyriazis et al47 in children 6- to 12-year-old (31.2%); however, it is much higher than the prevalence revealed in the study
of Georgiadis and Nassis61 (20.9%) that was conducted in early
1990s. It seems that childhood obesity remains a public health
issue for Greece.
In addition, it would be of great interest to understand
the differences that are supposed to occur in respect to gender,
as well as, how adiposity develops within different age groups.
In relation to gender, no significant differences observed in this
study (overall percentage: overweight, 18.1% for boys and 18.3%
for girls; obesity, 5.6% for boys and 8.8% for girls), a finding that
is in accordance with other studies.6,23,46,62 Nevertheless, gender
is a complex factor, controversially associated with overweight/
obesity trends.13,16,20,45,63 In reference to that, and since both
genders present high risk to obesity pathogenesis, boys and girls
should be equally protected by its adverse outcomes.
Furthermore, in order to get additional information on
overweight/obesity development, it seems challenging to study
smaller age groups and observe potential trends between them.
In the present study, four age groups were identified (4-5, 5-6,
6-7 and 7-8-year-old) and individually analyzed. According to
the results, there was only one statistically significant difference
in overweight prevalence (including obesity) among age groups;
that was between 6- and 7- year old boys, with the 7-year-old
surpassing the 6-year-old. Unfortunately, there is no data to directly compare and further support this finding, because of the
different, usually broader age groups other studies utilized. The
acknowledgement that the first years of schooling are an important crossover in child’s life is valuable. Special attention should
be given at this period on the dietary and physical activity patterns of children, since these two factors are proposed as antiobesity measures.16,48,52,64 Taken together the fact, that obesity
early in life possibly results in obesity later in life,32 children
should be encouraged to eliminate screen time19,47 and establish a
healthier lifestyle.47
As it is the case for Greece, increases in children adiposity have been also demonstrated in many regions worldwide,
during the past decades.7,12,13,16,43 Surprisingly, this is already
true for both developed22 and developing countries.58,65 Howbeit
the obscure situation, there is considerable research to manifest
stabilization in the prevalence of obesity in certain parts of the
global14,41 including Greece.50 Many explanations have been
put forward to analyze the background of this progression, e.g.,
changes in dietary and physical activity habits, a more supportive family and community environment, mainly due to intense
initiatives/interventions have been taken to adverse this unhealthy condition during the recent years.42 The present study
reported somehow similar obesity rates with studies published
at the beginning of this decade48,51,52,62; however, it is arbitrary to
claim that childhood obesity in Greece is levelling off. Likewise,
it seems unfound to make any inference in relation to socioeconomic recession and whether the latter has provoked greater
Public Health Open J
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obesity expansion. More research needs to be done to facilitate
claims like that.
There are some limitations that should be taken into account when interpreting the findings of this study. A first limitation is that data collection included one single measurement of
each child; a longitudinal design would provide valuable information. Furthermore, additional measurements or other personal
details that would be critical to determine physical condition,
family or social background of the subjects, though useful, did
not comply with the objectives of this study. Finally, the overweight/obesity rates found in this study can be generalized only
to urbanized populations that likely share similar lifestyles.
Despite its limitations, this study provides an insight
into overweight/obesity prevalence in an age group less
investigated, so far. The findings revealed an overweight/obesity
problem that is evident even before children enter primary school
and unfortunately persists or occasionally increases during
the first years in school. Since obesity is directly associated
with metabolic abnormalities and major health issues,11,48
national and local authorities ought to embrace policies and
interventions, also, targeting at very young children. Examining
the obesity prevalence is only the first, but not the only step in
the battle against childhood obesity. Carefully designed policy
interventions are needed in order to improve eating and physical
activity habits in young children.
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ABSTRACT
Background: Attracting outstanding medical professionals contributes to the creation of a medical competitive advantage. This study attempts to compare private and non-profit proprietary
hospitals in terms of the connection between hospital image and compensation/benefit system
on organizational attractiveness.
Methods: The questionnaire survey method was adopted in this study, with employees from
two hospitals as applicants. The 1,138 valid questionnaires underwent Pearson correlation analysis and multiple regression analysis.
Results: The organizational activeness private and non-profit proprietary hospitals possess
structural differences. In private hospitals, the male employees and those under the education
background of university have a higher degree of satisfaction towards organizational attractiveness (p<0.1); the male employees in non-profit proprietary hospitals under the age of 30
and needing to shift system have a negative impact on organizational attractiveness (p<0.1).
For private and non-profit proprietary Hospitals alike, the corporate image and compensation/
benefit system positively affect organizational attractiveness (p<0.1).
Conclusion: Talents are important assets for organizational planning strategies, goal accomplishment, and acquisition of a competitive edge. It is only through the creation of a hospital
image and the provision of a sound compensation/benefit system can employees create excellent medical services and can hospital competitiveness be enhanced.
KEY WORDS: Hospital image; Compensation and benefit system; Organizational

attractiveness.

ABBREVIATIONS: NHI: National Health Insurance; CVI: Content Validity Index;
AVE: Average Variance Extracted.
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Organizational attractiveness is one of the core values of business management, especially
for the labor-intensive healthcare industry. Due to Taiwan’s National Health Insurance (NHI),
NHI restrictions and hospital accreditation system norms, hospitals are powerless to recruit
more medical and nursing manpower to offer care to patients, thus resulting in over-fatigue
of medical staff. The increasingly complex healthcare environment and healthcare resource
shortages have also aggravated the environment of medical practice. It is also because of the
unhealthy work environment, job leaving or career changes for medical personnel that have
caused manpower shortage problems to surface.1 Taking a resource-based viewpoint, hospital
image and compensation/ benefits have been regarded as niches for attracting more outstanding
medical professionals in the labor market,2-3 which are important indicators for the acquisition
of a key competitive advantage.4-5 that having a positive hospital image is conducive to
organizational attractiveness.6 Businesses’ provision of more flexible benefit policies is more
attractive to potential job seekers.7-8
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Concerning organizational attractiveness, relevant
studies have shown progressive enrichment.9 Empirical study
results also show that work and organizational characteristics
indeed affect organizational attractiveness. For example,
organizational size, degree of corporate internationalization,10
work challenge,11-12 work location,6,13 warm and friendly
colleagues,6 corporate reputation,3,14 corporate image,15
corporate ownership and corporate familiarity.16 Following
the implementation of the global budget payment system in
hospitals in Taiwan, hospitals have adopted various flexible
manpower use measures to control costs. Therefore, medical
manpower and global budget payment show a correlation.
Hospitals’ global budget payment affects medical personnel
recruitment, especially for medical manpower directly offering
care to patients.
An organization that has the ability to attract talents and
bring out the best in employees will have a competitive advantage
over opponents.17 Previous studies show that reputation14,18-21
and image15,22-25 have a positive impact on organizational
attractiveness. In recent years, hospitals have begun attaching
importance to patients’ needs and the creation of a hospital
image. Some scholars also defined “hospital” image26-27 believe
that “hospital image” is the sum of a person’s belief, idea, and
impression of a certain hospital; it is a conceptual definition.
Hospital image as social associations and hospital staff’s overall
impression and evaluation of hospitals, the performance and
characteristics of hospitals.28 Hospital image is expressed through
various constituents, including many intangible impressions. A
good image affects the public’s trust towards a hospital.
In view of the above, it can be found that organizational
attraction means hospitals should maintain their professional and
good image to attract outstanding job seekers to come forward.
Powell also mentioned in 1984 that although organizations can
use recruitment activities to affect organizational attractiveness,29
job seekers’ perceived hospital image before applying for a job
is the key to the degree of organizational attractiveness.
Among domestic compensation/benefit related studies,
some scholars pointed out that a good compensation/benefit
system can produce positive results on a business. If the business
has an unfair system, it will have a negative impact on the
business.30 Regular employees holding different job posts, their
reactions towards the compensation/benefit system lacks internal
fairness,31 and their seniority fails to be fairly reflected through
compensation/benefits. An insight into compensation/benefits
on organizational attractiveness and in-service employees is an
important consideration factor at work. In addition, Mentioned
that proper benefit system management enables a company to
obtain positive results in terms of organizational attractiveness,32
employee retention rates, and productivity.
The healthcare industry possesses uniqueness. Hence,
it greatly varies from other corporate organizations in terms
of organizational matter handling and decision-making. The
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healthcare industry, in response to the uncertainty at the time
of a disease occurrence, information asymmetry, moral crisis,
and reversed selections, are often confronted by many economic
problems. Economy related compensation (i.e., salary) is
of concern to many employees. Relevant studies at present
rarely include discussions of the “compensation issue” in the
healthcare industry. Scholars have also found through research
that satisfactory compensation affects employees’ work attitude
and behavior.33 At the same time, it also enhances employees’
organizational commitment and work performance and reduces
absences and job-leaving.34 Many studies have pointed out
that satisfactory compensation has an influence on employees.
The compensation/benefit system can be used to encourage
employees in recognition of their work performance and prompt
them to keep up the good work. Therefore, the compensation/
benefit system, as believed by many, is one of the ways to
encourage employees.31-32
In Taiwan, the government permits the setup of
corporate and private medical institutions whose business
management adheres by the multiple goals of “serving public
interests” and “achieving private gains”. Therefore, the purpose
of this study is to compare private and non-profit proprietary
hospitals in terms of clear hospital image and compensation/
benefit system on nursing organizational attractiveness, with
hospital employees as participants. Through the research,
practical and theoretical research implications for academic
and medical management practice can be proposed, which shall
serve as a reference or basis for the government during system
design. Additionally, practical strategic recommendations can be
put forth for healthcare organizational managers.
METHODS
Research Design and Participants

Two hospitals with different attributes in Taiwan were selected
in this study, including private and non-profit proprietary
hospitals. The two hospitals are regional hospitals accredited as
excellent in the hospital accreditation. The private Hospital (543
beds) is committed to improving the health of the community
by providing high quality care in state-of-the-art facilities, was
established in 1988, number of employees at hospital from
2016 (in 1,214s). It has been more than 35 years since the nonprofit proprietary hospital (580 Beds) was established in 1976.
Number of employees at hospital from 2016 (in 1,235s). During
this period, the hospital has gradually grown in terms of facilities
and the number of patients, and the quality of services provided
has also improved to meet international standards.
For the questionnaire respondents, the hospital
employees were the main targets. The structured questionnaire
was the data collection method adopted. The questionnaire
contents are in reference to domestic and foreign literatures,
which were finalized after undergoing expert validity tests
conducted by hospital management research scholars. The
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effects of survey modes and lengths of questionnaire on the
response rate survey modes and lengths of questionnaire on the
response rates. We undertook an additional analysis to check
concerns over the small sample size. According to Dillman,37
sample size can be determined using the following equation:

N SAMPLE =

( N P )( p )(1 − p )
( N P − 1)( E / C ) 2 + ( p )(1 − p )

NSAMPLE signifies the sample size, Np the population size, E
tolerance error, C the Z-value (=1.96) of the 95% confidence
interval, and p, 1-p population variance. In the case of a
normal distribution and fitting the expected characteristics,
the maximum population variance is 50%. According to the
above calculation equation, the hospitals samples from two
case hospitals in this study tallied as of the end of June 2016
include 2,449 persons. The questionnaires were distributed from
July to August 2016. 1,138 valid copies were obtained, with the
questionnaire recovery rate of 46.47%. The theoretical statistical
samples of 208 persons were reached. Thus, relevant research
statistics were carried out. The questionnaire and research design
in this study were reviewed and passed by the Human Subject
Committee (IRB 1050507), and all the respondents signed the
human subject consent.
Research Tools and Reliability and Validity Tests

The self-prepared questionnaire in this study includes the
background attribute data of respondents who filled out the
questionnaire, corporate image, compensation/benefit system,
and organizational attractiveness scales. The 5-point Likert scale
was adopted to measure the satisfaction towards organizational
attractiveness items. The scale is divided into “highly satisfied”
5 points, “satisfied” 4 points”, “average” 3 points, “dissatisfied”
2 points, and “highly dissatisfied” 1 point. The questionnaire
development in reference to domestic and foreign literature
involves the establishment of original questionnaire questions
and the determination of preliminary draft contents. The
questionnaire scoring method was then selected. Finally, the
questionnaire was modified based on actual interviews and the
theoretical control basis to complete the questionnaire. After the
prediction of the preliminary draft, the questions were slightly
modified. The variables and dimensions measured are said to

possess certain validity. The overall reliability analysis of the
empirical data shows the Cronbach’s α for the total scale was
0.978. Thus, the empirical data in this study is said to possess a
certain degree of reliability.
The scales underwent expert validity tests by three
scholars with medical management expertise. The experts’ mean
Content Validity Index (CVI) for the total scale was 0.902. Prior
to the questionnaire survey implementation, official documents
were sent to the hospitals to obtain their consent. The purpose
of this is to solicit possible opinions on questionnaire question
revision. The corporate image consists of 15 questions, with the
CVI was 0.941 and cronbach’s alpha demonstrated a reliability of
0.951; the compensation /benefit system consists of 15 questions,
with the CVI was 0.957 and cronbach’s alpha demonstrated a
reliability of 0.974; the organizational attractiveness consists
of 15 questions, with the CVI was 0.955 and cronbach’s alpha
demonstrated a reliability of 0.976 (Table 1).
In terms of empirical analysis, the confirmatory
factor analysis was adopted in this study. Corporate image,
compensation/benefit system, and organizational attractiveness
scales underwent construct validity analysis. The splithalf reliability concept was applied for division into two
measurement systems. The analysis results show that in terms
of model fit, the chi-square freedom is 2.334; RMR=0.06;
GFI=0.853; AGFI=0.798; NFI=0.830; IFI=0.895; TLI=0.870;
RMSEA=0.08. In terms of convergent validity, since the
factor loads all reached the significant standard (p<0.01), after
the Average Variance Extracted (AVE) value square rooting,
the values all exceed the Pearson correlation coefficients of
dimensions in pairs. Clearly, the scales in this study possess a
certain degree of discriminant validity (Table 2).
Statistical Analysis

The archiving and analysis of research data were done through
the SPSS for Windows 18.0 package software,38 with the
significant level of 0.05. Descriptive statistics and screening
were applied to eliminate erroneous information and carry out
statistical analysis. For the deductive statistics part, multiple
regression analysis was employed to explore the relationships
among corporate image, compensation/benefit system, and
organizational attractiveness. In addition, Chow test was adopted

Table 1: Validity and Average Variable Extracted.
Construct

Mean

SD

Cronbach’s α

CVI

AVE

Hospital image

2.828

0.759

0.951

0.941

0.515

Compensation/benefit
system

3.464

0.539

0.974

0957

0.601

Organizational attractiveness

3.048

0.689

0.976

0.955

0.587

Note: CVI: Content Validity Index; AVE: Average Variance Extracted; SD: Standard Deviation.
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Table 2: Pearson Correlation Coefficient Matrix.
Measure

1

2

3

Hospital image

0.717

Compensation/benefit system

0.500***

0.775

Organizational attractiveness

0.698***

0.562***

0.766

Note:***p<.001

to find the best regression model from the questionnaire data
of private and non-profit proprietary hospitals. Chow test was
also used to test whether the multiple regression models of both
hospitals produce differences.
RESULTS
Sample Characteristics

Among the valid samples recovered, the male respondents
account for 158 persons (13.9%) and the female respondents
account for 980 persons (86.1%). The age group of 31-50 years
old comprises the majority of 683 persons (60.2%), followed by
“under 30-year-old”, accounting for 416 persons (36.6%) and
“above 51-year-old”, accounting for 39 persons (3.4%). For the

years of employment, “below five years” takes up the majority
of 553 persons (48.6%), followed by 6-15 years (33.9%). As for
education level, university takes under the most of 1,010 persons
(88.8%), followed by senior high school, taking up 67 persons
(5.9%). Those that need to shift systems for 768 persons (67.5%),
those that need not shift systems for 370 persons (32.5%). For the
compensation (i.e., salary), NT$30,000-NT$50,000 takes up the
majority of 726 persons (63.8%), followed by under NT$30,000,
accounting for 239 persons (21.0%), as shown in Table 3.
Through correlation analysis, this study gained an
initial insight into the correlations among the three research
variables, namely, hospital image, compensation/benefit system,
and organizational attractiveness. The analysis results show that
hospital image, compensation/benefit system, and organizational

Table 3: Baseline Characteristics (n=1.138).
Private
Hospitals

%

Non-Profit Proprietary
Hospitals

%

All

%

Female

629

55.3

351

30.8

980

86.1

Male

134

11.8

24

2.1

158

13.9

Measure

p-value

Sex
0.001

Age
≤30 Years

213

18.7

203

17.8

416

36.6

31-50 Years

512

45.0

171

15.0

683

60.0

≥51 Years

38

3.3

1

0.1

39

3.4

0.001

Years of employment
≤5 Years

346

30.4

207

18.2

553

48.6

6-15 Years

232

20.4

154

13.5

386

33.9

≥16 Years

185

16.3

14

1.2

199

17.5

0.001

Education level
Senior high school

54

4.7

13

1.1

67

5.9

University

651

57.2

359

31.5

1010

88.8

Graduate school

58

5.1

3

0.3

61

5.4

Yes

474

41.7

294

25.8

768

67.5

No

289

25.4

81

7.1

370

32.5

0.001

Shift system
0.001

Salary, NT$
≤29,999

207

18.2

32

2.8

239

21.0

30,000-49,999

430

37.8

296

26.0

726

63.8

50,000-69,999

62

5.4

43

3.8

105

9.2

≥70,000

64

2.6

4

0.4

68

6.0
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attractiveness all show a positive correlation (γ=9.068; 19.834).
Compensation/benefit system and organizational attractiveness
show a positive correlation (γ=5.928; 13.358), both showing a
positive correlation and both reaching the significant standard
(p<0.05) (Table 4).
The impact of work motivation and work involvement
on work satisfaction was further analyzed in this study. During
multiple regression analysis targeting the controlled variables
and independent variables, the problem of collinearity may
arise. The study first carried out variance inflation factor (VIF
value<10) and conditional index (CI value<10) tests on relevant
variables to avoid the problem of collinearity private hospitals
multiple regression model different test results show the
F-statistic of 70.431 (p<0.001); non-profit proprietary hospitals
multiple regression model difference test results show the
F-statistic of 40.003 (p<0.001) (Table 4).
Secondly, Chow test is an econometric test method
used to verify the parameters of different groups (such as slopes,
intercepts) or whether the coefficients of two linear regression
equations with different data are equivalent.39 Does the structural
essence of private and non-profit proprietary hospitals (different

groups) change using Chow test? The multiple regression model
difference test results show the F-statistic of 19.901 (p<0.001).
From Chow test it shows that private hospitals possesses
structural differences in terms of organizational attractiveness.
The multiple regression model in Table 4 shows that
concerning the factors affecting organizational attractiveness, the
factors affecting non-profit proprietary hospitals include gender,
education level, hospital image, and compensation/benefit
system, reaching the statistically significant standard (p<0.01);
the factors affecting private hospitals include age, whether taking
shifts, age, hospital image, and compensation/benefit system,
reaching the statistically significant standard (p<0.1). Among
the factors affecting organizational attractiveness, the male
employees in private hospitals have lower satisfaction towards
organizational attractiveness compared to the female employees.
Those below 30 years old have lower satisfaction towards
organizational attractiveness compared to those under the age
category of 31-50 years old and in the compensation (i.e., salary)
category of NT$50,000-NT$70,000 compared to those in the
compensation (i.e., salary) category of NT$40,000-NT$50,000.
Hospital image and compensation/benefit system have a positive
impact on organizational attractiveness. In non-profit proprietary

Table 4: Multiple Regression Model.
Measure

Organizational attractiveness
Private Hospitals

Non-Profit Proprietary
Hospitals

Sex (Reference group: Female)

-1.810*

1.838*

Shift system (Reference group: No)

-1.784*

-0.822

≤30 Years

-1.886*

0.185

≥51 Years

-0.324

-0.122

Senior high school

-0.281

-0.823

University

-0.160

1.73*

6-15 Years

0.891

1.263

≥16 Years

1.600

1.703

≤30,000

1.509

-0.831

50,000-69,999

-1.77*

-0.878

≥70,000

0.822

1.311

Control variable

Age (Reference group: 31-50 Years)

Education level (Reference group: Graduate school)

Years of employment (Reference group: ≤5 Years)

Salary, NT$ (Reference group: 30,000-49,999)

Independent variable
Hospital image

9.068***

5.928***

Compensation/benefit system

19.834***

13.358***

R2

0.742

0.590

Adj. R2

0.542

0.575

F values

70.431

40.003

P values

0.001***

Chow test ( F values)

0.001***
19.901***

Note: ***p<0.01, **p<0.05, *p<0.1
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hospitals the male employees have higher satisfaction towards
organizational attractiveness compared to the female employees
and those under university and postgraduate studies education
level categories. Hospital image and compensation/benefit
system also positively affect satisfaction towards organizational
attractiveness.
DISCUSSION AND CONCLUSION
Theoretical Contributions

The empirical analysis results in this study show that when a
hospital has a better hospital image and compensation/benefit
system, the organization will produce positive organizational
attractiveness results. This finding coincides with the social
identity theory and explains that when a hospital displays a good
hospital image, the organizational attractiveness of the hospital
is enhanced during the process of employees seeking a job. The
research results also support this viewpoint.
This study also found that for the respondents
from both hospitals who filled out the questionnaire, gender
and whether taking shifts showed differences in terms of
organizational attractiveness. Unlike previous studies, Explored
the impact of employer image on organizational attractiveness
from the functional and symbolic architecture. In terms of
gender,40 no significant difference was found, possibly because
of the organizational characteristics of healthcare, specifically
labor intensive, knowledge intensive, and a high degree of
professional division of labor. The male employees from both
hospitals showed significant differences in terms of number
of recruitments and manpower on shifts, leading to varied
organizational attractiveness results. Secondly, in terms of age
and education level, both hospitals differed. The employees
from non-profit proprietary hospitals and under 30 years old
have lower satisfaction towards organizational attractiveness;
those from private hospitals under the university category of
education level have higher satisfaction towards organizational
attractiveness, this finding is in line with other previous studies.
Martins, Eddleston and Veiga41 found in his study that age and
organizational attractiveness are related. The research found that
young people are more aware of their capabilities and capacity.
Therefore, organizations will be more supportive of their growth
needs. The research of Trank et al42 also believes that in terms
of education level, those with high cognitive ability and high
achievements are fonder of challenging work. If organizations
can provide such opportunities, organizational attractiveness can
be enhanced.
In addition, talents are important assets for
organizational planning strategies, goal accomplishment, and
acquisition of a competitive edge.43 This study also confirmed
that although the two hospitals differ in attributes, the greater
the satisfaction towards hospital image and compensation/
benefit system, the higher the organizational attractiveness
would be. This finding coincides with previous studies with
different attribute types. Believes that enhancement of physician
Public Health Open J
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expertise and the maintenance of a robust financial status are
effective routes that can enhance organizational attractiveness
of hospital professionals.44 The research results of Adıgüzel and
Kayadibi45 also confirmed that the establishment of knowledge
assets enables employees to receive job satisfaction, leading to
the establishment of hospital attractiveness. Leopold32 believes
that proper benefit system management enables a company to
obtain positive results in terms of organizational attractiveness,
employee retention rates, and productivity. Also pointed out
that a company with a better hospital image usually has better
compensation/benefits than companies with a relatively more
negative hospital image. Moreover,36,46 an organization with a
good image is also more likely to be recognized by the relatives
and friends of job seekers whose encouragement will enhance the
job seekers’ willingness to apply for the job. Adler and Ghiselli21
believes that the establishment of relevant compensation and
enhanced benefit system and hospital image will also affect the
willingness of job seekers. Chhabra and Sharma47 found that
potential employees could proclaim the value of a company
through ideology and bring the best out of the employer’s brand,
which will in turn affect the willingness of job seekers.
As far as medical institutions are concerned, Taiwan’s
hospitals comprise public, non-profit proprietary, and private
hospitals. Among them, those with larger sizes are public and
non-profit proprietary hospitals. Most non-profit proprietary
hospitals uphold “social welfare” as the founding purpose and
set goals on community welfare and aid activities. Moreover,
these hospitals are exempted from business land taxes, license
taxes, and business taxes, while private hospitals have no such
preferential tax clauses. Furthermore, since Taiwan is facing great
difficulties in professional healthcare manpower recruitment,
especially private hospitals, the plight of not being able to
attract healthcare talents has become a bottleneck hindering
development. Therefore, the creation of hospital image and
the provision of a comprehensive compensation/benefit system
are the only ways for employees to create excellent healthcare
services and for hospitals to enhance their competitiveness.
Implications of Management Practice

This study confirmed that hospital image and compensation/
benefit system produce positive results on organizational
attractiveness for potential job applicants. It means a hospital
that excels in performance, medical management talent training,
fulfillment of social responsibility, and other aspects are more
capable of winning the favors of potential job applicants.
Therefore, hospitals should establish and manage their hospital
image in order to enhance organizational attractiveness. For
example, through public welfare events or public welfare
advertising and marketing approaches as well as medical
professionals paying visits in communities and remote towns
to provide medical services will enhance medical professionals’
positive impression of the hospital. Even more so, during
employee recruitment, human resources supervisors may
also, with the hospital image as a competitive advantage, tell
applicants the value of the hospital other hospitals lack, such
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as if the applicants become employees, they will attain a social
status no one else has. This way, outstanding talents hospitals
wish to attract can be recruited. While the intangible asset of
hospital organizational reputation is enhanced, the attractiveness
of the hospital to job seekers will be increased, which will help
the hospital accumulate important internal human resources
capital to achieve a competitive advantage and more desirable
performance.
RESEARCH LIMITATION AND FUTURE RESEARCH DIRECTION

This study carried out data collection and analysis on hospitals
under Taiwan’s healthcare industry. Result inferences in other
industries may have their limitations. For example, the service
years of employment dimension did not reach the significant
difference in this study, while the hospitals with different
attributes showed significant differences in gender, whether
taking shifts, age, and education level. According to the social
identity theory, people tend to categorize themselves under a
certain group to convey and maintain their personal self-image.48
Therefore, whether the research results can be inferred to other
industrial categories still require further in-depth discussion.
Since this study only targets employees from hospitals
with different attributes as participants for discussing hospital
image and the impact of compensation/benefit system on
organizational attractiveness, it is recommended that followup research takes on the perspective of individual differences
as the starting point in order to explore whether there are other
personal attribute factors that produce a mediating effect on
the relationship between organizational characteristics and
organizational attractiveness.
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