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China has the world’s highest rail transportation network density, and the prevalence
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world. Carotid artery plaque (CAP) is a ...
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Global evidence indicates increases in gender-based violence (GBV) during the COVID-
19 pandemic following mitigation measures, such as stay at home orders. Indirect
effects of the pandemic, including income lo...
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Status of Iranian schools’ psycho-social environment: cultural adaptation and
validation of the Persian version of the W.H.O profile to create Child-Friendly
Schools

Creating an environment for emotional and social well-being is an important
responsibility of Health-Promoting and Child-Friendly Schools. Thus, the present study
aimed to assess cultural adaptation and valida...
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Designing physical activity interventions for women aged 50+: a qualitative study
of participant perspectives

The Active Women over 50 trial tested a scalable program for increasing physical
activity among women aged 50+. The program included information, activity tracker
and email support. This study sought to describe ...

Geraldine Wallbank, Abby Haynes, Anne Tiedemann, Catherine Sherrington and Anne
C. Grunseit

BMC Public Health 2022 22:1855

Research Published on: 4 October 2022

Full Text PDF

Community health worker intervention improves early childhood vaccination rates:
results from a propensity-score matching evaluation
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Arizona’s Health Start Program is a statewide community health worker (CHW)
maternal and child health home visiting intervention. The objective of this study was to
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Knowledge, attitudes, perceptions, and COVID-19 hesitancy in a large public
university in Mexico city during the early vaccination rollout

Vaccination against COVID-19 is a primary tool for controlling the pandemic. However,
the spread of vaccine hesitancy constitutes a significant threat to reverse progress in
preventing the disease. Studies con...
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Perspectives on delivering safe and equitable trauma-focused intimate partner
violence interventions via virtual means: A qualitative study during COVID-19
pandemic

The COVID-19 pandemic has been linked with increased rates of intimate partner
violence (IPV) and associated experiences of compounded trauma. The emergence of
this global pandemic and the public health measur...
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Knowledge and awareness about and use of iodised salt among students in
Germany and Greece

Iodine is an essential trace element, which is important for human metabolism, growth
and mental development. Iodine deficiency may still occur in Europe and the use of
iodised salt is an effective measure to ...
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Weight misperception and substance use: Brazilian Study of Cardiovascular Risks
in Adolescents (ERICA)

Adolescence is a crucial period for body image formation. Weight misperception is the
discrepancy between individuals’ body weight perception and their actual nutritional
status. Both weight concerns and subst...
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Nutrition-related diseases and cardiovascular mortality in American society:
national health and nutrition examination study, 1999–2006
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Despite many significant advances in treatment and management, cardiovascular
disease remains the main cause of the global disease burden. Nutrition-related disease
is a modifiable cardiovascular risk factor. ...
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Correction: A content analysis of Canadian influencer crisis messages on Instagram
and the public’s response during COVID-19
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The impact of an unemployment insurance reform on incidence rates of
hospitalisation due to alcohol-related disorders: a quasi-experimental study of
heterogeneous effects across ethnic background, educational level, employment
status, and sex in Sweden

Many Western countries have scaled back social and health expenditure, including
decreases in the generosity and coverage of unemployment insurance, resulting in
negative effects on general health and well-bei...
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How a generally well-accepted measles vaccine mandate may lead to inequities
and decreased vaccine uptake: a preregistered survey study in Germany

In Germany, a measles vaccine mandate came into effect in March 2020, requiring
proof of measles immunization for children attending kindergarten or school and for
staff in a variety of facilities. Mandates ca...
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A cross-sectional national investigation of COVID-19 outbreaks in nurseries during
rapid spread of the Alpha (B.1.1.7) variant of SARS-CoV-2 in England

In England, the emergence the more transmissible SARS-CoV-2 variant Alpha (B.1.1.7)
led to a third national lockdown from December 2020, including restricted attendance
at schools. Nurseries, however, remained...
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HIV awareness, pre-exposure prophylaxis perceptions and experiences among
people who exchange sex: qualitative and community based participatory study

People who exchange sex for money, favors, goods or services, combat higher risk of
acquiring sexually transmitted diseases (STDs) and human immunodeficiency virus
(HIV). Understanding barriers to STD and HIV ...
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Flight crew fatigue risk assessment for international flights under the COVID-19
outbreak response exemption policy

In response to the COVID-19 outbreak, the Civil Aviation Administration of China
(CAAC) has formulated Implementation Measures for Exemption of Crew Duty Periods
and Flight Time Restrictions during the COVID-1...
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On the effectiveness of COVID-19 restrictions and lockdowns: Pan metron ariston

Early evaluations of the effectiveness of non-pharmaceutical intervention (NPI)
mandates were constrained by the lack of empirical data, thereby also limiting model
sophistication (e.g., models did not take in...
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The spatio-temporal dynamics of infant mortality in Ecuador from 2010 to 2019

The infant mortality rate (IMR) is still a key indicator in a middle-income country such
as Ecuador where a slightly increase up to 11.75 deaths per thousand life births has
been observed in 2019. The purpose ...
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The clusters of health-risk behaviours and mental wellbeing and their
sociodemographic correlates: a study of 15,366 ASEAN university students

This study investigated, through cluster analysis, the associations between behavioural
characteristics, mental wellbeing, demographic characteristics, and health among
university students in the Association o...
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Development and psychometric properties of a tool to assess Media Health
Literacy (MeHLit)

Media play an important role in shaping and changing the attitudes, thoughts, and
behaviors of their audiences regarding health issues. Therefore, there is a need to
explore and identify media health literacy ...
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Tracing coalition changes in knowledge in and engagement with childhood obesity
prevention to improve intervention implementation

While most coalition research focuses on studying the effects of peer relationship
structure, this study examines the coevolution of coalition structure and behavior
across three communities in the U.S. with t...
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The hidden burden of medical testing: public views and experiences of COVID-19
testing as a social and ethical process

In May 2020, the Scottish Government launched Test and Protect, a test, trace and
isolate programme for COVID-19 that includes a PCR testing component. The
programme’s success depended on the willingness of me...
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How socioeconomic status, social capital and functional independence are
associated with subjective wellbeing among older Indian adults? A structural
equation modeling analysis

Subjective well-being (SWB) is of particular interest among gerontologists and health
researchers with important implications for interventions especially in poor-resource
settings. This study aimed to explore...
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Financial risk protection against noncommunicable diseases: trends and patterns in
Bangladesh

Demographic and epidemiological transitions are changing the disease burden from
infectious to noncommunicable diseases (NCDs) in low- and middle-income countries,
including Bangladesh. Given the rising NCD-re...
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Atypical working hours are associated with tobacco, cannabis and alcohol use:
longitudinal analyses from the CONSTANCES cohort

This study examined prospective associations between atypical working hours with
subsequent tobacco, cannabis and alcohol use as well as sugar and fat consumption.
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The psychometric properties and the factorial structure of COVID-19 Vaccines
Acceptance scale (VAC-COVID-19) within the Arabic language in a Palestinian
contex

The COVID-19 Vaccines Acceptance scale (VAC-COVID-19) is an international measure
designed to evaluate vaccination acceptance against the COVID-19 virus. The current
scale was translated from English to Arabic...
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Socio-behavioral correlates of pre-exposure prophylaxis use and correct adherence
in men who have sex with men in West Africa

Multiple barriers compromise pre-exposure prophylaxis (PrEP) engagement (i.e., use
and adherence) in men who have sex with men (MSM). In low/middle-income
countries, little is known about PrEP engagement in th...

August Eubanks, Bakary Coulibaly, Bintou Dembélé Keita, Camille Anoma, Ter Tiero
Elias Dah, Ephrem Mensah, Sékou Kaba, Kpassou Julien Lokrou, Faïçal Rodrigue
Ouedraogo, Alèda M. Fidèle Badjassim, Gwenaëlle Maradan, Michel Bourrelly, Marion
Mora, Lucas Riegel, Daniela Rojas Castro, Issifou Yaya…

BMC Public Health 2022 22:1832

Research Published on: 29 September 2022

Full Text PDF

Descriptive study of foodborne disease using disease monitoring data in Zhejiang
Province, China, 2016–2020

This study aimed to identify the epidemiology, seasonality, aetiology and clinical
characteristics of sporadic foodborne diseases in Zhejiang province during 2016–2020.
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A temporal analysis on patient and health service delays in pulmonary tuberculosis
in Portugal: inter and intra-regional differences and in(equalities) between gender
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and age

Tuberculosis (TB) diagnosis and treatment delays increase the period of infectiousness,
making TB control difficult and increasing the fatality rates. This study aimed to
determine the evolution of health care...
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Correction: A comparison of interpreters’ wellbeing and work-related
characteristics in the care of refugees across different work settings

Angelika Geiling, Maria Böttche, Christine Knaevelsrud and Nadine Stammel

BMC Public Health 2022 22:1829

Correction Published on: 28 September 2022

Full Text PDF

All-cause and cause-specific mortality rates for Kisumu County: a comparison with
Kenya, low-and middle-income countries

Understanding the magnitude and causes of mortality at national and sub-national
levels for countries is critical in facilitating evidence-based prioritization of public
health response. We provide comparable ...
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Double-counting of populations in evidence synthesis in public health: a call for
awareness and future methodological development

There is a growing interest in the inclusion of real-world and observational studies in
evidence synthesis such as meta-analysis and network meta-analysis in public health.
While this approach offers great epi...
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Internet addiction and relationships with depression, anxiety, stress and academic
performance among Egypt pharmacy students: a cross-sectional designed study

Pharmacy students represent the future of healthcare professionals and with daily use
of the internet for different activities has made internet addiction (IA) of a growing
concern. The main objectives of this...
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Risk factors for upper limb fractures due to unintentional injuries among
adolescents: a case control study from Sri Lanka

Injuries are the number one cause for morbidity and mortality among adolescents.
Adolescent fractures are a hidden public health problem in Sri Lanka. Upper limb
fractures are common in adolescents due to vari...
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Profile of judicialization in access to antineoplastic drugs and their costs: a cross-
sectional, descriptive study based on a set of all lawsuits filed between 2016 and
2018 in a state in the Northeast Region of Brazil

The judicialization of the acquisition of medication for healthcare is not restricted to
Brazil but can also be found in other Latin American countries, despite the existence of
a universal health system in th...
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Young people’s health and well-being during the school-to-work transition: a
prospective cohort study comparing post-secondary pathways

At the end of secondary education, young people can either start vocational training,
enter university, directly transition to employment or become unemployed. Research
assumes that post-secondary pathways hav...
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Exploring changes in temporary abstinence in increasing and higher risk drinkers in
England and Dry January participation in users of the Try Dry app in the UK
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between 2020 and 2021

We looked at changes in the prevalence of increasing and higher risk drinkers
reporting a reduction attempt motivated by temporary abstinence and changes in
prevalence of use of the official app accompanying D...
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Drivers of respiratory health care demand in Acre state, Brazilian Amazon: a cross-
sectional study

The scarce knowledge about the drivers of demand for respiratory health care in the
Brazilian Amazon, where the gap of human and physical health care resources is wide,
is expanded with two surveys conducted i...
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Socioeconomic position and adverse childhood experiences as risk factors for
health-related behaviour change and employment adversity during the COVID-19
pandemic: insights from a prospective cohort study in the UK

Non-pharmaceutical interventions to reduce the spread of COVID-19 may have
disproportionately affected already disadvantaged populations.
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Seasonal influenza vaccine uptake among healthcare workers in tertiary care
hospitals, Bangladesh: Study protocol for influenza vaccine supply and awareness
intervention

Healthcare workers (HCWs), such as doctors, nurses, and support staffs involved in
direct or indirect patient care, are at increased risk of influenza virus infections due to
occupational exposures. Vaccinatio...
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Co-design of an oral health intervention (HABIT) delivered by health visitors for
parents of children aged 9–12 months

Dental caries (tooth decay) in children is a national public health problem with impacts
on the child, their family and wider society. Toothbrushing should commence from the
eruption of the first primary tooth...
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The clusters of health-risk behaviours 
and mental wellbeing and their 
sociodemographic correlates: a study of 15,366 
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Abstract 

Background: This study investigated, through cluster analysis, the associations between behavioural characteristics, 
mental wellbeing, demographic characteristics, and health among university students in the Association of Southeast 
Asian Nations (ASEAN) University Network – Health Promotion Network (AUN‑HPN) member universities.

Methods: Data were retrieved from a cross‑sectional self‑administered online survey among undergraduate students 
in seven ASEAN countries. A two‑step cluster analysis was employed, with cluster labels based on the predominant 
characteristics identified within the clusters. The ‘healthy’ cluster was assigned as the reference group for comparisons 
using multinomial logistic regression analysis.

Results: The analytic sample size comprised 15,366 university students. Five clusters of student‑types were identi‑
fied: (i) ‘Healthy’ (n = 1957; 12.7%); (ii) ‘High sugary beverage consumption’ (n = 8482; 55.2%); (iii) ‘Poor mental wellbe‑
ing’ (n = 2009; 13.1%); (iv) ‘Smoker’ (n = 1364; 8.9%); and (v) ‘Alcohol drinker’ (n = 1554; 10.1%). Being female (OR 1.28, 
95%CI 1.14, 1.45) and being physically inactive (OR 1.20, 95%CI 1.04, 1.39) increased the odds of belonging to the ‘High 
sugary beverage consumption’ cluster. Being female (OR 1.21, 95%CI 1.04, 1.41), non‑membership in a sports club 
(OR 1.83, 95%CI 1.43, 2.34) were associated with ‘Poor mental wellbeing’. Obesity (OR 2.03, 95%CI 1.47, 2.80), inactively 
commuting to campus (OR 1.34, 95%CI 1.09, 1.66), and living in high‑rise accommodation (OR 2.94, 95%CI 1.07, 8.07) 
were associated with membership in the ‘Smoker’ cluster. Students living in The Philippines, Singapore, Thailand, and 
Vietnam had a higher likelihood of being alcohol drinkers, compared with those who lived in Brunei.

Conclusions: ASEAN university students exhibited health‑risk behaviours that typically clustered around a spe‑
cific health behaviour and mental wellbeing. The results provided support for focusing interventions on one 
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Background
Health-risk behaviours are defined as behaviours with 
potentially negative effects on health such as risks of 
diseases and injuries [1, 2]. Health-risk behaviours 
vary in different age groups, environments and cul-
tures [3–5]. Specifically, undergraduate students are in 
early adulthood and are in transition from high school 
to university. Health behaviours in university life may 
have a long-term impact on health conditions and inci-
dence of chronic diseases in later adulthood [6]. Several 
health-risk behaviours, such as, tobacco smoking, alco-
hol drinking, physical inactivity, and unhealthy diet, 
and also mental wellbeing are highlighted as important 
factors of health in early adulthood [7–9]. The cited 
lifestyle behaviours are known risk factors for non-
communicable diseases (NCDs) such as diabetes mel-
litus, stroke, coronary heart disease, and some forms 
of cancer [10]. These health-risk behaviours are poten-
tially modifiable and preventable [11, 12]. Modification 
of these health-risk behaviours can improve health and 
reduce risks of health problems in later adulthood [13].

Apart from health care agencies, Higher Education 
Institutions like universities have an essential role in 
promoting health [14, 15]. In Southeast Asia, the Asso-
ciation of Southeast Asian Nations (ASEAN), consists 
of 10-member countries: Brunei Darussalam, Cambo-
dia, Indonesia, Lao, Malaysia, Myanmar, The Philip-
pines, Singapore, Thailand, and Vietnam, advocates 
policies that emphasise the important role that univer-
sities play in health promotion [16]. In 2014, a new the-
matic network of the ASEAN, the ASEAN University 
Network - Health Promotion Network (AUN-HPN), 
was established for the purpose of health promotion 
in the ASEAN region [17]. The AUN-HPN focuses 
on health promotion among university students and 
staff under the healthy university framework [16]. The 
framework includes building systems and infrastruc-
tures to support health promoting environments and 
covers the thematic areas as (i) zero tolerance areas 
(i.e., smoking, alcohol consumption, illicit drug use, 
gambling, violence, bullying and sexual harassment, 
and road safety violations) and (ii) health promotion 
areas (i.e., health literacy, mental wellbeing, social 
interaction (e.g., student clubs), physical activity and 
active mobility, healthy diet and balanced nutrition, 
safe sexual behaviour, and work-life balance and healthy 
ageing [15]. To achieve these targets, several strategies 

have been implemented, and these included health edu-
cation and health promotion research [16].

Individuals may have a single dominant health-risk 
behaviour or multiple health-risk behaviours. Previous 
research classified people with health-risk behaviours 
into single dominant or combined health-risk behav-
ioural clusters [7–9, 18–20]. Health-risk behaviours often 
co-occur or cluster, and having many health-risk behav-
iours concurrently could increase the probability of mor-
tality (e.g., from cancers), and therefore these lifestyle 
behaviours have significant public health implications. 
However, information about either single or combined 
health behaviours, such as smoking, alcohol drinking, 
fruit and vegetable consumption, and sugary bever-
age consumption is scarce and their associations with 
mental wellbeing among ASEAN university students 
are not clear. This first surveillance of the health behav-
iours among ASEAN university students is thus impor-
tant for understanding the situation and better-informs 
the health promotion strategies of the AUN-HPN. The 
identification of the behavioural health-risk and men-
tal wellbeing clusters including their sociodemographic 
correlates, provides helpful information for designing 
targeted health-enabling interventions that can tackle 
multiple health-risk behaviours at the same time for 
university students. The present study foregrounded the 
behavioural health-risk and mental wellbeing clusters 
among ASEAN university students and investigated the 
associations between the identified clusters and student 
sociodemographic information.

Methods
Study design and data source
Data analysed were retrieved from a cross-sectional 
online survey, called the AUN-HPN health behav-
ioural survey. The survey was conducted between 
2020 and 2021 and investigated the health-related 
behaviours and mental wellbeing of ASEAN students 
from 17 AUN-HPN member universities across seven 
ASEAN countries (Table  1). The online survey com-
prised seven sections: 1) Physical activity, 2) Social 
support for physical activity, 3) University’s environ-
ment, 4) Health-related behaviours, 5) Mental wellbe-
ing, 6) Opinion regarding university support, and 7) 
Sociodemographic information. The survey was devel-
oped based on previously tested instruments [21–24]. 
The survey, originally in English, was translated into 

dominant health‑risk behaviour, with associated health‑risk behaviours within clusters being potential mediators for 
consideration.

Keywords: Diet, Drinking, Mental wellbeing, Physical activity, Smoking, Students, University
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four languages: Bahasa Indonesia, Malaysian, Thai, 
and Vietnamese. A pilot test of the online survey that 
included garnering student feedback on the survey 
using Qualtrics platform (Qualtrics International Inc., 
WA, USA) was conducted a sub-sample of university 
students to ensure comprehension and functionality of 
the online survey.

Measures
Student demographic characteristics
Demographic characteristics including year of study 
(year 1, 2, 3, and 4 or above); age (18 years, 19 to 21 years, 
and ≥ 22 years); gender (male and female); country (Bru-
nei Darussalam, Indonesia, Malaysia, The Philippines, 
Singapore, Thailand, and Vietnam); body mass index 
(BMI) (‘underweight’ (< 18.5 kg/m2), ‘normal’ (18.5 to 
22.9 kg/m2), ‘overweight’ (23.0 to 24.9 kg/m2), and ‘obese’ 
(≥25 kg/m2) according to World Health Organization 
(WHO) Asian cut-offs) [25]; the different types of grad-
ing from each institution was standardised into a 5-point 
grade point average (GPA) scale, which was interpreted 
into three levels consisting of high GPA (> 3.9), moder-
ate GPA (3.3 to 3.9), and low GPA (≤3.2); place of living 
(on-campus and off-campus); commute time to campus 
(< 15 min, 15 to 30 min, 30 to 45 min, 45 to 60 min, 60 to 
90 min, and > 90 min); commute type (active and inactive 
transportation); housing type (single house, townhouse, 

apartment, high-rise condo), and member of sports club 
(yes and no) were collected.

Exercise/sport participation, physical activity, sedentary 
time, and sleep
Exercise/sport participation was classified into four catego-
ries: none, 1 to 3 days/week, 4 to 6 days, and > 6 days/week.

The Global Physical Activity Questionnaire (GPAQ) 
version 2.0, which had an acceptable concurrent validity 
(r = 0.54) and high level of repeatability (0.67–0.81) was 
used to collect data on physical activity levels [26, 27]. 
Physical activity levels were classified into ‘inactive’ (< 600 
Metabolic Equivalent (MET)-min/week) and ‘active’ 
(≥600 MET-min/week) [28].

Sedentary time was collected from the last item of 
GPAQ 2.0 and divided into three groups: < 4 hours/day, 4 
to 8 hours/day, and > 8 hours/day). Sleep time were dichot-
omised into < 7 hours/day and ≥ 7 hours/day, based on rec-
ommendations on sleep hours per night for healthy adults 
(18–60 years) (i.e., 7 or more sleep hours per night) [29].

Smoking and alcohol drinking
Students were identified as smokers or drinkers when 
they reported that they are current smokers or drinkers 
(drink/smoke daily).

Fruit and vegetable consumption, snacking, sugary beverage 
consumption, and salt intake
Students were classified as healthy (≥5 servings/day) or 
unhealthy (< 5 servings/day) fruit and vegetable consumer. 
Students, who ate snacks or fast food every day, were cat-
egorised into at-risk snacking category; and otherwise, 
were categorised as at lower risk of snacking. Sugary bev-
erage consumption was classified into at-risk consumption 
(drink sugary beverage every day) and lower risk of sugary 
beverage consumption (did not drink every day). At-risk 
salt intake was defined as when a student added salt to 
their food before eating ≥1 teaspoon/day, and at a lower 
risk of salt intake meant adding < 1 teaspoon/day of salt.

Mental wellbeing
The shortened Warwick-Edinburgh Mental Wellbeing 
Scale (WEMWBS) that contained seven items, is a reli-
able and valid tool for assessing the mental wellness of 
university students, was used to assess mental wellbe-
ing [22]. The WEMWBS score was dichotomized into 
negative (poor) and positive (good) mental wellbeing.

Statistical analysis
The R v4.1.1 and RStudio v1.4.1717 for Mac (RStudio, 
MA, USA) were used for all analyses. Incomplete sur-
vey records (i.e., missing demographic characteristics 

Table 1 Participating universities in seven ASEAN countries

Countries (n) Total number 
of students
n (%)

University names

Brunei Darussalam (1) 1020 (6.6) Universiti Brunei Darussalam

Indonesia (3) 338 (2.2) Universitas Airlangga

3113 (20.3) Universitas Indonesia

979 (6.4) Universitas Gadjah Mada

Malaysia (2) 76 (0.5) University of Malaya

213 (1.4) Universiti Putra Malaysia

The Philippines (1) 322 (2.1) Ateneo de Manila University

Singapore (1) 259 (1.7) Nanyang Technological 
University

Thailand (8) 634 (4.1) Burapha University

253 (1.7) Chiang Mai University

265 (1.7) King Mongkut’s University of 
Technology North Bangkok

312 (2.0) Naresuan University

267 (1.7) Mahasarakham University

619 (4.0) Mahidol University

1247 (8.1) Thammasat University

397 (2.6) Walailak University

Vietnam (1) 5052 (32.9) Vietnam National University
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or relevant health-risk behaviours) were removed from 
the analysis. A two-step cluster analysis using k-means 
and hierarchical clustering were employed. In step-one, 
the number of clusters was determined using k-means 
algorithm, which indicated that a five-cluster model 
was optimal [30]. In step-two, hierarchical clustering 
using Euclidean distance was used to subset the data 
based on the five-clusters [31]. Descriptive statistics 
were used to present sociodemographic characteris-
tics of the samples and characteristics of the health-
risk behaviours clusters. The cluster labels were based 
on the predominant characteristics within the clus-
ters. The ‘healthy’ cluster was identified based on the 
least number of risk factors and was used as the refer-
ence group for comparison using multinomial logistic 
regression analysis, which was performed to assess the 
associations between health-risk behaviour clusters and 
demographic characteristics. McFadden’s R-square was 
used to check for overall model fit. Statistical signifi-
cance was set at p < 0.05.

Results
Sociodemographic characteristics of participants
A final sample of 15,366 ASEAN university students was 
used for analyses. The sample consisted about equal dis-
tribution of male (47.4%) and female (52.6%) students. 
A majority of the university students were from Viet-
nam (33.2%), followed by Indonesia (28.8%), and Thai-
land (25.6%). The participants were mostly in the first 
year (64.7%) of university life, had normal BMI (61.5%), 
achieved moderate GPA (69.2%), lived off-campus 
(65.2%), and commuted to the university using a physi-
cally inactive means of transportation (82.9%) (Table 2).

Cluster outputs and characteristics
After data cleaning, the analytical sample comprised 
15,366 students. The two-step cluster analysis grouped 
respondents with similar health-risk behaviours and 
mental wellbeing resulted in 4 to 15 solutions, and it 
emerged that the five-cluster model was the most opti-
mal (Fig. 1). Table 3 presents the characteristics of each 
cluster where the greater proportion of health-risk 
behaviours or mental wellbeing exhibited by the cluster 
determined the cluster label.

The largest cluster (n = 8482; 55.2%) of the sample 
that exhibited the highest proportion of high sugary 
beverage consumption was labelled as ‘High sugary 
beverage consumption’. The other four clusters accord-
ing to size were labelled as ‘Poor mental wellbeing’ 
(n = 2009; 13.1%), ‘Healthy’ (n = 1957; 12.7%), ‘Alco-
hol drinker’ (n = 1554; 10.1%), and ‘Smoker’ (n = 1364; 
8.9%). The ‘Healthy’ cluster exhibited mostly safe 
health behaviours and was used as the reference group 

Table 2 Sociodemographic characteristics of the university students

Characteristics n %

Gender

 Male 7289 47.4

 Female 8077 52.6

Age in years (n = 13,597)

 18 2496 18.4

 19 to 21 9016 66.3

  ≥ 22 2085 15.3

Academic year

 1st 9940 64.7

 2nd 2895 18.8

 3rd 1800 11.7

 4th or more 731 4.8

BMI (n = 13,097)

 Normal 8441 61.5

 Underweight 2917 21.3

 Overweight 1739 12.7

 Obese 624 4.5

Country

 Brunei Darussalam 1020 6.6

 Indonesia 4430 28.8

 Malaysia 289 1.9

 The Philippines 322 2.1

 Singapore 259 1.7

 Thailand 3940 25.7

 Vietnam 5106 33.2

GPA (n = 12,151)

  ≤ 3.2 2443 20.1

 3.3 to 3.9 8406 69.2

  > 3.9 1302 10.7

Place of living

 On‑campus 5345 34.8

 Off‑campus 10,021 65.2

Commute time to university

  < 15 min 5917 38.5

 15 to 30 min 4127 26.9

 30 to 45 min 1973 12.8

 45 to 60 min 1692 11.0

 60 to 90 min 1059 6.9

  > 90 min 598 3.9

Commute type to university

 Active 2639 17.1

 Inactive 12,727 82.9

Housing type

 Single house 11,319 73.7

 Townhouse 2773 18.0

 Apartment 1201 7.8

 High rise condo 73 0.5

Member of sports club

 Yes 9054 58.9

 No 6312 41.1
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for multinomial logistic regression. The healthy, high 
sugary beverage consumption, poor mental wellbe-
ing and alcohol drinker clusters were each comprised 
entirely of non-smokers, with those who smoked clus-
tering into their own smoking cluster. The healthy, 
high sugary beverage consumption and poor mental 
wellbeing clusters comprised all non-alcoholic drink-
ers, with the alcohol drinkers comprising all drinkers 
and 63% of the smoking group cluster also drinking 
alcohol. Members of the healthy cluster did not drink 
sugary beverages, and all had positive mental wellbe-
ing. Members of the high sugary beverage consump-
tion cluster were also non-smokers, non-drinkers and 
had positive mental wellbeing. Members of the smok-
ing cluster also had high sugary beverage consump-
tion with almost 80% having positive mental wellbeing. 
Members of the alcohol cluster were all non-smokers 
with 87% with high sugary beverage consumption, 83% 
positive mental wellbeing and 72% in the high physi-
cally active group. The level of exercise/sport par-
ticipation, physical activity, sedentary time, sleeping 
hours and high salt intake did not appear to differenti-
ate clusters.

Associations between clusters and demographic 
characteristics
To further understand the similarities and differences of 
the 5 clusters, multinomial logistic regression analyses 
were run with the demographic characteristics as the 
predictors and the cluster membership as the outcome 
variable. The ‘Healthy’ cluster was chosen as the refer-
ence group in the analysis. Table 4 shows the likelihood 

of university students falling into the unhealthy or health-
risk clusters.

Students in Year 2 (OR 1.24, 95%CI 1.04, 1.46) and Year 
3 (OR 1.28, 95%CI 1.01, 1.63), being female (OR 1.28, 
95%CI 1.14, 1.45) living in Thailand (OR 1.71, 95%CI 
1.16, 2.52), and being inactive (OR 1.20, 95%CI 1.04, 1.39) 
had a higher likelihood of falling into ‘High sugary bev-
erage consumption’ cluster (cluster 2), compared to the 
‘Healthy’ cluster. Meanwhile, students living in The Phil-
ippines (OR 0.38, 95%CI 0.24, 0.69), being underweight 
(OR 0.85, 95%CI 0.74, 0.99) or overweight (OR 0.82, 
95%CI 0.68, 0.97), and staying in a townhouse (OR 0.82, 
95%CI 0.68, 1.00) had less likelihood of being in the ‘High 
sugary beverage consumption’ cluster.

In comparison to the healthy group, being in 2nd year 
(OR 1.24, 95%CI 1.01, 1.52), females (OR 1.21, 95%CI 1.04, 
1.41), non-membership to a sports club (OR 1.83, 95%CI 
1.43, 2.34), and travelling between 30 to 45 minutes to cam-
pus (OR 1.33, 95%CI 1.95, 1.70) were significantly more 
likely to fall into the ‘Poor mental wellbeing’ cluster (cluster 
3). Students who were underweight (OR 0.74, 95%CI 0.61, 
0.90) and resided in Indonesia (OR 0.34, 95%CI 0.24, 0.49), 
Malaysia (OR 0.32, 95%CI 0.16, 0.67), The Philippines (OR 
0.4, 95%CI 0.24, 0.67), or Vietnam (OR 0.62, 95%CI 0.44, 
0.86) compared to students from Brunei were less likely to 
be in the ‘Poor mental wellbeing’ cluster.

Belonging to the ‘Smoker’ cluster (cluster 4), was asso-
ciated with being in 2nd year (OR 1.37, 95%CI 1.09, 
1.72), overweight (OR 1.58, 95%CI 1.23, 2.04), obese 
(OR 2.03, 95%CI 1.47, 2.80), travelling 30–45 minutes to 
campus (OR 1.40, 95%CI 1.08, 182), inactively commut-
ing to campus (OR 1.34, 95%CI 1.09, 1.66), and living in 

Fig. 1 Number of clusters determined by k‑means clustering method
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high-rise accommodation (OR 2.94, 95%CI 1.07, 8.07) 
compared to members of the healthy cluster.

The alcohol drinker cluster (cluster 5) was associated 
with being in 2nd year (OR 1.28, 95%CI 1.03, 1.60) or 
3rd year (OR 1.46, 95%CI 1.08, 1.98) compared to the 

healthy cluster and 1st year students. Students living in 
The Philippines (OR 3.11, 95%CI 1.47, 6.56), Singapore 
(OR 14.70, 95%CI 6.28, 34.42), Thailand (OR 7.06, 95%CI 
3.64, 13.70), or Vietnam (OR 6.34, 95%CI 3.51, 11.43) had 
higher odds of being a drinker compared with students 

Table 3 Characteristics of the naturally occurring clusters extracted from the dataset (n = 15,366)

Bold numbers represent dominant health behaviours and mental wellbeing in each cluster

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5

Total Healthy High sugary 
beverage 
consumption

Poor mental wellbeing Smoker Alcohol drinker

(n = 15,366) (n = 1957) (n = 8482) (n = 2009) (n = 1364) (n = 1554)

Health behaviours and mental 
wellbeing

n (%) n (%) n (%) n (%) n (%) n (%)

Exercise/sport participation
 None 2131 (13.87) 309 (15.79) 1123 (13.24) 409 (20.36) 174 (12.76) 116 (7.46)

 1–3 days/week 8081 (52.59) 1111 (56.77) 4596 (54.19) 1068 (53.16) 678 (49.71) 628 (40.41)

 4–6 days/week 2937 (19.11) 319 (16.30) 1548 (18.25) 260 (12.94) 330 (24.19) 480 (30.89)

  > 6 days/week 2217 (14.43) 218 (11.14) 1215 (14.32) 272 (13.54) 182 (13.34) 330 (21.24)

Physical activity
 Inactive (< 600 MET‑min/week) 6097 (39.68) 807 (41.24) 3390 (39.97) 962 (47.88) 504 (36.95) 434 (27.93)

 Active (≥600 MET‑min/week) 9269 (60.32) 1150 (58.76) 5092 (60.03) 1047 (52.12) 860 (63.05) 1120 (72.07)

Sedentary time
  < 4 hours/day 2376 (15.46) 360 (18.40) 1272 (15.00) 278 (13.84) 226 (16.57) 240 (15.44)

 4–8 hours/day 6213 (40.43) 742 (37.92) 3605 (42.50) 685 (34.10) 569 (41.72) 612 (39.38)

  > 8 hours/day 6777 (44.10) 855 (43.69) 3605 (42.50) 1046 (52.07) 569 (41.72) 702 (45.17)

Sleeping hours
  < 7 hours/day 10,566 (68.76) 1232 (62.95) 5965 (70.33) 1377 (68.54) 875 (64.15) 1117 (71.88)

  ≥ 7 hours/day 4800 (31.24) 725 (37.05) 2517 (29.67) 632 (31.46) 489 (35.85) 437 (28.12)

Smoking
 Smoker 1365 (8.88) 0 0 0 1364 (100) 1 (0.06)

 Non‑smoker 14,001 (91.12) 1957 (100) 8482 (100) 2009 (100) 0 1553 (99.94)
Alcohol drinking
 Drinker 2420 (15.75) 0 0 0 866 (63.49) 1554 (100)
 Non‑drinker 12,946 (84.25) 1957 (100) 8482 (100) 2009 (100) 498 (36.51) 0

Fruit and vegetable consumption
 Unhealthy (< 5 servings/day) 7339 (47.76) 908 (46.40) 4052 (47.77) 797 (39.67) 683 (50.07) 899 (57.85)

 Healthy (≥5 servings/day) 8027 (52.24) 1049 (53.60) 4430 (52.23) 1212 (60.33) 681 (49.93) 655 (42.15)

Snacking
 At‑risk (every day) 10,019 (65.20) 1098 (56.11) 5539 (65.30) 1283 (63.86) 1027 (75.29) 1072 (68.98)

 Lower risk (not every day) 5347 (34.80) 859 (43.89) 2943 (34.70) 726 (36.14) 337 (24.71) 482 (31.02)

High sugary beverage consumption
 Yes 12,598 (81.99) 0 8482 (100) 1622 (80.74) 1148 (84.16) 1346 (86.62)

 No 2768 (18.01) 1957 (100) 0 387 (19.26) 216 (15.84) 208 (13.38)

High Salt intake
 Yes 8305 (54.05) 804 (41.08) 4682 (55.20) 1063 (52.91) 815 (59.75) 941 (60.55)

 No 7061 (45.95) 1153 (58.92) 3800 (44.80) 946 (47.09) 549 (40.25) 613 (39.45)

Mental wellbeing
 Negative mental wellbeing 2559 (16.65) 0 0 2009 (100) 290 (21.26) 260 (16.73)

 Positive mental wellbeing 12,807 (83.35) 1957 (100) 8482 (100) 0 1074 (78.74) 1294 (83.27)
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living in Brunei. Students with a higher GPA were less 
likely to belong to the alcohol cluster (OR 0.76, 95%CI 
0.62, 0.92 for GPA 3.3 to 3.9; and OR 0.64, 95%CI 0.48, 
0.86 for GPA > 3.9) compared to students in the healthy 

cluster. Students who spent more time travelling to cam-
pus (> 60 min) were less likely to be in the alcohol drinker 
cluster (OR 0.57, 95%CI 0.39, 0.83 for 60 to 90 min; and 
OR 0.55, 95%CI 0.32, 0.94 for > 90 min) compared to 

Table 4 Factors associated with the healthy cluster (Cluster 1) using multinomial logistic regression analysis (n = 15,366)

95%CI 95% Confidence interval, BMI Body Mass Index, GPA Grade Point Average, OR Adjusted odds ratio, Ref. Reference group

*p < 0.05, **p < 0.01

Demographic characteristics Cluster 2 
High sugary beverage 
consumption
OR (95%CI)

Cluster 3 
Poor mental wellbeing
OR (95%CI)

Cluster 4 
Smoker
OR (95%CI)

Cluster 5 
Alcohol drinker
OR (95%CI)

Gender (Ref. = Male)
 Female 1.28 (1.14, 1.45)** 1.21 (1.04, 1.41)* 0.93 (0.78, 1.10) 1.14 (0.96, 1.36)

Age (years) (Ref. = 18)
 19 to 21 0.94 (0.81, 1.10) 0.99 (0.81, 1.22) 1.06 (0.84, 1.34) 1.29 (0.98, 1.70)

  ≥ 22 0.90 (0.70, 1.15) 0.76 (0.55, 1.05) 1.09 (0.77, 1.54) 1.24 (0.85, 1.81)

Year of study (Ref. = Year 1)
 Year 2 1.24 (1.04, 1.46)* 1.24 (1.01, 1.52)* 1.37 (1.09, 1.72)** 1.28 (1.03, 1.60)*

 Year 3 1.28 (1.01, 1.63)* 1.15 (0.85, 1.55) 1.19 (0.86, 1.64) 1.46 (1.08, 1.98)*

 Year 4 or above 1.36 (0.92, 2.03) 1.37 (0.84, 2.25) 1.22 (0.72, 2.06) 1.57 (0.96, 2.59)

BMI (Ref. = Normal)
 Underweight 0.85 (0.74, 0.99)* 0.74 (0.61, 0.90)** 1.09 (0.86, 1.37) 1.01 (0.81, 1.25)

 Overweight 0.82 (0.68, 0.97)* 0.87 (0.70, 1.09) 1.58 (1.23, 2.04)** 1.22 (0.95, 1.56)

 Obese 0.91 (0.72, 1.17) 1.01 (0.75, 1.36) 2.03 (1.47, 2.80)** 0.99 (0.70, 1.40)

Country (Ref. = Brunei Darussalam)
 Indonesia 0.86 (0.63, 1.16) 0.34 (0.24, 0.49)** 1.17 (0.78, 1.75) 0.75 (0.40, 1.42)

 Malaysia 0.45 (0.24, 0.77)** 0.32 (0.16, 0.67)** 0.23 (0.09, 0.57)** 0.20 (0.04, 0.98)*

 Philippines 0.38 (0.24, 0.69)** 0.40 (0.24, 0.67)** 1.05 (0.58, 1.89) 3.11 (1.47, 6.56)**

 Singapore 1.11 (0.58, 2.12) 0.91 (0.43, 1.92) 1.23 (0.53, 2.88) 14.70 (6.28, 34.42)**

 Thailand 1.71 (1.16, 2.52)** 0.95 (0.60, 1.52) 1.18 (0.70, 1.99) 7.06 (3.64, 13.70)**

 Vietnam 1.32 (0.98, 1.77) 0.62 (0.44, 0.86)** 0.86 (0.58, 1.30) 6.34 (3.51, 11.43)**

GPA (Ref. = ≤ 3.2)
 3.3 to 3.9 1.05 (0.90, 1.23) 0.97 (0.80, 1.18) 0.85 (0.69, 1.05) 0.76 (0.62, 0.92)**

  > 3.9 0.91 (0.72, 1.14) 0.91 (0.68, 1.22) 0.72 (0.52, 1.01) 0.64 (0.48, 0.86)**

Place of living (Ref. = On-campus)
 Off‑campus 1.18 (0.94, 1.49) 1.05 (0.79, 1.40) 1.10 (0.78, 1.56) 0.91 (0.67, 1.24)

Commute time (Ref. = less than 15 min)
 15 to 30 min 1.06 (0.92, 1.24) 1.04 (0.86, 1.26) 1.06 (0.86, 1.31) 1.04 (0.85, 1.27)

 30 to 45 min 1.07 (0.88, 1.30) 1.33 (1.05, 1.70)* 1.40 (1.08, 1.82)* 1.04 (0.78, 1.38)

 45 to 60 min 0.84 (0.69, 1.01) 0.83 (0.65, 1.07) 0.81 (0.61, 1.08) 0.76 (0.57, 1.02)

 60 to 90 min 0.96 (0.76, 1.20) 0.95 (0.71, 1.27) 0.76 (0.53, 1.07) 0.57 (0.39, 0.83)**

  > 90 min 0.88 (0.67, 1.16) 1.27 (0.90, 1.79) 0.71 (0.46, 1.10) 0.55 (0.32, 0.94)*

Commute type (Ref. = Active)
 Inactive 1.20 (1.04, 1.39)* 1.13 (0.93, 1.36) 1.34 (1.09, 1.66)** 1.05 (0.85, 1.30)

Housing type (Ref. = Single house)
 Townhouse 0.82 (0.68, 1.00)* 0.80 (0.63, 1.02) 1.03 (0.80, 1.33) 1.12 (0.89, 1.40)

 Apartment 1.01 (0.81, 1.26) 0.92 (0.70, 1.22) 1.28 (0.95, 1.73) 1.25 (0.93, 1.68)

 High rise condo 1.18 (0.48, 2.88) 1.20 (0.42, 3.44) 2.94 (1.07, 8.07)* 2.34 (0.78, 6.97)

Member of sports club (Ref. = Yes)
 No 0.99 (0.83, 1.18) 1.83 (1.43, 2.34)** 0.45 (0.35, 0.56)** 0.70 (0.54, 0.90)**



Page 8 of 12Wattanapisit et al. BMC Public Health         (2022) 22:1840 

students in the healthy cluster. Students who were not 
members of a sports club had 30% lower odds of belong-
ing to the alcohol drinker cluster than the ‘healthy’ clus-
ter and students who belonged to a sports club.

Discussion
The research investigated the health-risk behaviours 
and mental wellbeing among university students in 
seven ASEAN countries and it emerged that five 
behavioural clusters (i.e., healthy, high sugary beverage 
consumption, smoker, and alcohol drinker) and men-
tal wellbeing, were identified. The results showed that 
among ASEAN university students, consuming sugary 
beverages was the dominant health behaviour across 
all clusters. This finding is consistent with the findings 
reported by Pengpid and Pletzer (2019) who observed 
that a high proportion of ASEAN university students 
consumed sugary soft drinks and this was associated 
with other unhealthy behaviours, such as smoking and 
drinking alcohol [32]. The present finding added to 
a small body of evidence linking the consumption of 
sugary beverages with a range of unhealthy behaviours 
among ASEAN university students. Therefore, it may 
be important to consider sugary beverage consump-
tion behaviour when targeting other health-risk behav-
iours for improvement.

This research showed that several characteristics of 
university students were related to health-risk behav-
iours and mental wellbeing. Students in the second 
year of university study had a higher likelihood of hav-
ing poor mental wellbeing and falling into the ‘high 
sugary beverage consumption’, ‘smoker’, and ‘alcohol 
drinker’ clusters, compared to the ‘healthy’ cluster. 
These results were in line with the findings of a Chi-
nese study that showed that second year students suf-
fered relatively higher levels of depression and stress, 
compared to students in the first, third, and fourth 
years of university study [33]. Another study con-
ducted in Korea also supported the present results, 
where Korean university students in the second year 
experienced more mental health problems than the 
students in other years of study [34]. The academic 
demands of year 2 of university life might present 
greater stress and mental health challenges for year 2 
students. Many universities usually set general courses 
for freshmen and introduce more specialised courses 
from the second year onwards [33]. Higher levels of 
stress, coupled with mental health challenges in year 
2 students may relatively predispose them to getting 
involved in other health-risk behaviours compared to 
year 1 students.

Our results showed that more than half of ASEAN 
university students consumed sugary beverages. 

Paradoxically, both underweight and overweight students 
were less likely to consume sugary beverages compared to 
university peers of normal body weight. Our findings con-
trasted with those of a previous study on Saudi Arabian 
adolescents showing that intake of sugar-sweetened car-
bonated beverage was positively associated with BMI [35]. 
It appears that both socio-economic and environmental 
factors, are associated with high sugar diets and sugary 
beverage consumption in university students [36–38]. Of 
interest, university students’ perceptions regarding sugar 
intake were explored in a qualitative study and although 
students perceived that excessive sugar intake affected 
their body image because of weight-gain, the students, 
nonetheless thought that they were not at risk of negative 
health outcomes as they were young [39]. Our findings 
alluded that the strategies to reduce sugary beverage con-
sumption so as to reduce obesity among ASEAN univer-
sity students should be applied to all students regardless 
of their body weight status.

The present study revealed that poor mental wellbe-
ing was the second most prevalent health-risk charac-
teristic among university students. Mental health issues 
among university students increased the burden on 
campus counselling resources, and have received great 
attention from educators within the AUN-HPN as poor 
mental wellbeing could lead to significant psychologi-
cal problems and tragedies (i.e. suicide) [40]. We found 
that students who were not a member of any sports 
clubs had 83% increased risk of poor mental wellbeing. 
Non-membership to a sports club presented the high-
est odds of having poor mental health, albeit be it this is 
only an association and may not causative. Nonetheless, 
mental health promotion and helping students become 
physically active on a regular basis are recommenda-
tions for improvement in mental wellbeing among stu-
dents [40–42]. A US-based study showed that sports club 
participation in college students is associated with posi-
tive health-related outcomes [41]. Also aligned, Austral-
ian students with higher sports club involvement have a 
positive and significant association with social-emotional 
wellbeing indicators, such as happiness, resilience, and 
body image, whereas low involvement in sports club is 
associated with a greater incidence of mental health diag-
nosis [43]. There is compelling evidence for the benefits 
of sports involvement and participation in university stu-
dents. Involvement in team sports is also associated with 
reduced depressive mood because sport participation 
protects students against social isolation [44, 45]. Other 
research shows that lower depression scores are reported 
in the moderate sports involvement group, compared to 
the low sports involvement group [46]. Students who are 
active in sports clubs have a better self-concept because 
sports participation helps students build confidence, 
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acquire competent behaviours such as social skills, and 
release energy and aggression in socially accepted ways 
[47]. Joining and playing on team sports is also associ-
ated with greater life satisfaction, higher self-image, and 
less distress than students who are not involved in sport 
[48–50]. By being a member of a sports club, students are 
more psychologically resilient, confident, assertive, have 
better social skills, self-esteem, self-efficacy, self-con-
trol, self-concept, and competent [49]. Participating in 
sports clubs can be a means of improving mental wellbe-
ing. Therefore, encouraging students to join sports clubs 
might be considered as part of strategies to promote 
mental wellbeing among the ASEAN university students.

Participation in sports clubs also seemed to influ-
ence the likelihood of being smokers or drinkers among 
ASEAN university students. The present study showed 
that not being sports club members was associated with 
less likelihood to smoke and drink alcohol. These results 
are consistent with evidence where university students 
who joined sports groups or organisational sports are 
more likely to smoke and drink alcohol [51–54]. A sys-
tematic review by Lisha et  al. showed that university 
students in sports clubs reported higher levels of drink-
ing and smoking than those who were not in any sports 
clubs [55]. Plausible explanations for these observations 
are that university students were in a transition period 
of their lives and were exposed to substantial changes in 
terms of environmental (living on their own away from 
families, gaining independence) and social aspects (mak-
ing new friends with a need to belong). This kind of ado-
lescent-adulthood transition is often associated with an 
increase in heavy and risky alcohol use [56, 57]. Theory 
and empirical findings suggest that peer pressure is a 
combination of three distinct influences: overt offers of 
alcohol, modelling, and social norms [58]. Overt offers of 
alcohol can range from polite gestures to intense goad-
ing or commands to drink [58]. Modelling occurs when 
the student’s behaviour corresponds to another student’s 
concurrent drinking behaviour [58]. Perceived social 
norms can serve to make excessive alcohol use appear 
common and acceptable to the students [58]. In the pre-
sent case, making a recommendation for university stu-
dents to join a sports club may seem contradictory since 
on the one hand, it could safeguard mental wellbeing, yet 
on the other hand, this could expose students to pres-
sures and risks of high drinking and smoking. Therefore, 
comprehensive strategies that address these paradoxical 
observations and promote health among ASEAN univer-
sity students should be considered. For instance, having 
trained student ambassadors in sports clubs and incenti-
vising healthier activities among sports teams that are in 
keeping with the culture and context of each country are 
ideas that are worthy of exploration.

In the present research, the country of residence was 
associated with specific health-risk behaviours such as 
alcohol drinking. University students in all countries 
except Indonesia and Malaysia had higher odds of being 
current drinkers, whereas university students in Indone-
sia and Malaysia had lower odds, compared to those in 
Brunei. A majority of the population in Brunei, Malaysia, 
and Indonesia is Islamic and alcohol drinking is consid-
ered haram (prohibited or sinful) for consumption and 
therefore alcohol consumption is not likely to be high 
[59]. Research shows that alcohol consumption is asso-
ciated with religion [60]. Moreover, some research sug-
gested that religious commitment among the pious and 
those who are faithful to the teachings of religion (e.g. 
advocating abstinence from alcohol consumption), is 
associated with reduced likelihood of alcohol drinking 
[61]. We are of the view that differences in culture and 
context within each country in ASEAN pose challenges 
in the implementation of a common intervention pro-
gramme to address alcohol consumption in university 
students. Further research is required to tease out fac-
tors that might play a role in alcohol consumption among 
university students in each country and how these county 
and culture-specific contexts might be built into future 
interventions to reduce alcohol abuse for positive results 
to be accomplished and sustained.

Overall, our results showed that, during the COVID-
19 pandemic, only 12.7% of university students exhibited 
multiple healthy behaviours, with over 85% exhibiting at 
least one dominant unhealthy behaviour (e.g., high sugary 
beverage consumption, alcohol consumption and smok-
ing). These results showed that a majority of ASEAN uni-
versity students was at risk of developing multiple health 
problems, if their present health behaviours are not 
improved over time. The AUN-HPN Healthy University 
Framework highlighted smoking, alcohol consumption, 
and mental wellbeing as important areas to address [16]. 
A majority of smokers also drank alcohol. Health promo-
tion policies and interventions targeting smoking behav-
iours should combine strategies to prevent or reduce 
alcohol drinking concomitantly. In need of urgent atten-
tion and action is to reduce the consumption of sugary 
beverages, as this habit is most prevalent among other 
identified health-risk behaviours and should be consid-
ered as a priority health promotion issue among ASEAN 
university students. Although cause-and-effect cannot 
be determined in the associations between the cluster of 
high sugary consumption and other health-risk behav-
iour clusters identified in our cross-sectional analyses, 
the results suggested that clusters of health-risk behav-
iours tend to ‘reinforce’ each other, and future research 
should examine if moderating high sugary consumption 
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among university students might have a significant 
impact on other health-risk behaviours.

This cross-sectional descriptive research provided 
some insights into the potential areas of concern and 
actions for health promotion among university students 
in the seven ASEAN countries. First, university policy 
makers should focus on the transition from the 1st to 2nd 
year of university study. This period provides an opportu-
nity for health advocates to intervene and prevent adoles-
cents transiting into early adulthood from adopting high 
risk and unhealthy behaviours and habits. Data from the 
present research provided useful finer-grain information 
and specificity in terms of areas for intervention. Specifi-
cally, health promotion interventions should be targeted 
at reducing sugary beverage consumption and relatively 
poor mental health, especially among female students. 
To prevent and reduce the prevalence of smoking, inter-
ventions should focus on students who are overweight 
and obese as well as those who travelled to the campus 
by motorised transport. Some consideration and atten-
tion are needed to attend to alcohol drinking in students 
living in the non-Islamic countries to reduce the like-
lihood of alcohol abuse. While mental health may be 
safeguarded by joining sports clubs, the risks of picking 
up unhealthy behaviours of alcohol consumption and 
smoking in sports clubs also need to be moderated and 
monitored. The key results of our study established some 
demographic characteristics with specific health-risk 
behaviour and showed that health-risk behaviours were 
clustered and co-existed with each other. Policy makers 
should formulate health-enabling programmes that can 
best address multiple health risk behaviours at the same 
time such as adopting a socio-ecological model interven-
tionist approach [62].

The present research had a number of strengths. Firstly, 
the research was conducted in seven countries in the 
Southeast Asian region and involved a sizeable sample. 
Secondly, the use of a self-reported online question-
naire allowed more university students to be polled in 
the COVID-19 pandemic when online interactions and 
travel restrictions were the norm. The research also had 
two notable limitations. The research design was cross-
sectional and descriptive in nature and therefore only 
associations among demographic characteristics and 
health-risk behaviours could be established and cause-
and-effect among the associations cannot be deter-
mined. Causal inference may require future research 
based on the longitudinal monitoring of university stu-
dents. Another potential limitation was that the research 
was conducted during the COVID-19 pandemic, which 
could have a disproportionate impact on many health 
behaviours.

Conclusion
The majority of ASEAN university students exhibited 
one common health-risk behaviour. A large proportion 
of the university students had a habit of sugary beverage 
consumption. This was followed by poor mental coping 
strategies, alcohol drinking, and tobacco smoking. The 
transition from the 1st to 2nd year of university life was 
particularly challenging and 2nd year university students 
had higher odds of exhibiting several health-risk behav-
iours. Health promotion strategies for healthy univer-
sities should focus on comprehensive interventions in 
addressing the dominant health-risk behaviour as well 
as the other associated health-risk behaviours within the 
identified clusters.
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