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Abstract

Background: The pandemic of SARS CoV?2 virus has severely impacted the entire world population. The lockdown
imposed during the pandemic has created enormous challenges particularly on the health, economic and social life
of most individuals. This study aimed to investigate the changes in health-related lifestyle and food security during
the lockdown and how they influenced the quality of life (QoL) of Malaysian adults.

Methods: An online survey using a structured questionnaire consisting of sociodemographic, body weight, diet
quality, physical activity, sleep quality, food insecurity, and Qol was conducted among adult respondents across
Malaysia. Multivariate linear regression analyses were conducted to assess the associations between the changes in
each component and QoL based on the total score before and during the lockdown.

Results: A total of 759 valid responses were included in the final analysis (75% female and 24.5% male). There was a
significant improvement in diet quality during the lockdown while sleep quality and food insecurity worsened signifi-
cantly. As for physical activity, metabolic equivalents (METs) in moderate activity increased significantly, whilst there
was a significant decrease in the METs in walking and total minutes spent on physical activity during the lockdown.
Overall, independent of age, gender, ethnicity, and religion, there were significant associations between Qol during
lockdown and changes in BMI, METs of moderate activity, sleep quality, and food insecurity.

Conclusions: The unprecedented COVID-19 outbreak and the lockdown measure during the pandemic have caused
significant negative changes in health-related lifestyles and affected the QoL of Malaysian adults. Despite the new
norms and rules to prevent disease transmission, efforts to maintain a healthy lifestyle and food security among the
population must be rolled out to improve the Qol and prevent further adverse mental and physical health outcomes.
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Background

The SARS-CoV-2 or coronavirus 2019 diseases (COVID-
19), which was first detected in late 2019 in Wuhan,
China, had caused tremendous social and economic
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disruptions around the globe. It has affected over
218 million of the world population with more than
4.5 million deaths worldwide [1]. This unprecedented
outbreak has triggered global health concerns and most
governments in many countries executed all efforts to
battle the disease. Most countries including Malaysia
enforced a nationwide lockdown to contain the virus
from spreading, isolate the cause and flatten the chain
of transmission during the peak of this pandemic in
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2020. The approach to the national lockdown included
a general prohibition of movements and mass gather-
ings across the country, barring of people from traveling
abroad, strict health check-up and quarantine for citizens
who return from overseas, restrictions on the entry of
visitors into the country, and closure of all government
and private premises except for the essential services.
This implementation of lockdown has imposed impactful
sequels on the physical, mental, psychological and social
interactions among all populations across the world [2].

During the pandemic and lockdown, most people were
confined to their homes and unable to go to work or con-
duct their habitual daily activities including exercising
which may have associated implications on their health
and wellbeing [3]. These restrictions and lifestyle changes
have created stressful life events for the majority of the
population and have affected the whole system and soci-
ety [2, 4]. In addition to the unpleasant experience due to
the loss of freedom, uncertainty over health status, and
boredom which can, on occasion, create dramatic effects,
it has also disrupted the chronobiological rhythms which
affect the daily life routines of people including the sleep
pattern leading to reduced quality of life (QoL) [3, 5]. The
longer lockdown has also led to a considerable amount of
stress due to inadequate supplies especially foods, finan-
cial loss, and stigma which may seriously affect the QoL
[4, 6-8].

The impact of lockdown on lifestyle which may have
implicated the health status of the population was wor-
risome in most of developed countries [9], and yet, the
evidence remains scarce particularly in the developing
countries. It is important to understand not only how
lockdown has changed the habitual dietary intake, physi-
cal activity, food security and sleeping pattern, but also
how these unwanted disruptions may have affected QoL
in the population. This study aimed to determine the
changes in health-related lifestyles, namely, body weight
status, dietary habit, sleep quality, physical activity level,
food insecurity before and during the lockdown among
Malaysian adults, and the associations between these
changes and QoL. This information is crucial to serving
as a basis for the development of suitable guidelines and
interventions both during and post-crisis in Malaysia.

Methods

Study design and participants

This cross-sectional survey study was conducted from
May to September 2020 during the first lockdown in
Malaysia. This study applied convenient sampling with
Malaysian adults who have access to the internet and
are able to answer questionnaires was set as the source
population. Invitation to participate the study was dis-
seminated through various communication platforms
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including social medias, WhatsApp, and generic email
list. Malaysians aged 18 to 60 years old were included
in the analysis. Adults who had been diagnosed with
COVID-19 were excluded in the study.

Data collection

A web-based online survey form was used as the main
data collection method. The survey link was distributed
through various social media platforms. Email invitations
to participate were also conducted within the public and
private organizations. Participants’ consent was obtained
in the same link before the survey started. Inclusion and
exclusion criteria were stated in the survey form prior to
the consent.

Questionnaires

Information regarding sociodemographic factors, socio-
economic status, health history, and self-reported weight
and height were collected through the online survey plat-
form. The online questionnaire also contained questions
on four main health-related lifestyles including diet qual-
ity, sleep quality, physical activity, and food insecurity
before and during the lockdown, and the overall quality
of life (QoL). All variables for both timepoints were col-
lected in the same survey during lockdown. The dietary
habit was assessed using a 10-item Malaysian Healthy
Diet Adherence Score which was developed based on
Malaysian Dietary Guidelines [10]. Respondents recalled
the serving size of each food group they consumed on
a normal day and scores were calculated based on their
adherence to dietary guidelines. The maximum score
is 10 and higher scores indicate higher adherence to a
healthy diet. Physical activity level was measured using
the short Malay version of the International Physical
Activity Questionnaire (IPAQ) [11]. The level of physi-
cal activity and intensity were calculated in metabolic
equivalent task minutes per week (MET- minutes/week)
according to the IPAQ scoring protocol. Sleep quality
was measured using the Sleep Quality Questionnaire
which was based on the eight-item Sleep Condition Indi-
cator (SCI) (concerns about getting to sleep, remain-
ing asleep, sleep quality, daytime personal functioning,
daytime performance, duration of sleep problem, nights
per week having a sleep problem and extent troubled
by poor sleep) [12]. Meanwhile, food insecurity status
was assessed using the Food Insecurity Experience Scale
(FIES) questionnaire [13]. FIES is a self-reported ques-
tionnaire consisting of eight items that assess individual
or household experience and behavior towards food
accessibility. Participants were required to answer yes or
no to all 8 questions, provided with a raw score of 0 for
negative response and 1 for an affirmative response. The
total FIES score is the sum of scores from all 8 questions
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and it is then further classified into food secure (0), mild
food insecurity (1-3), moderate food insecurity (4—6),
and severe food insecurity (7-8). And finally, overall QoL
was measured using the 26-item version of WHOQOL-
BREF [14]. In this brief version, four important domains
were explored, namely physical health (7 items), psycho-
logical (6 items), social relationships (3 items), environ-
ment (8 items). For these domains, higher scores meant
better QoL.

Statistical analysis

Data were analyzed using IBM SPSS Statistics for Win-
dows Version 26.0 software (IBM Corporation, Armonk,
NY, USA). Descriptive statistics were expressed as means
and standard deviation (SD) for numerical variables;
frequency and percentage (%) were used for categorical
variables. Data normality assumption was checked prior
to analyses. Changes in body mass index (BMI), dietary
habits, physical activity level, sleeping quality, and food
security were calculated and analyzed using Paired t-test.
The association between changes in dietary habits, physi-
cal activity level, sleeping quality, and food security and
QoL were analyzed using multiple linear regression. A
5% level of statistical significance was used.

Results

A total of 759 respondents completed a valid survey and
were analyzed in this study; with 75.5% female and 24.5%
male respondents. More than 50% of respondents were
from the 18-30 years age group whereas equal distri-
butions were from the age group of 31-40, 41-50, and
51-60 years old. Details of sociodemographic distribu-
tions of participants can be seen in Table 1.

All components of health-related lifestyles and food
security were analyzed based on the total score before
and during lockdown (Table 2). The total score of diet
quality increased significantly by 0.64 (95%CI: 0.503,
0.77; P<0.001) indicating diet quality was better in
quality (i.e. better adherence to the Malaysian Dietary
Guideline which is adequate energy and protein intake
with lower salt, fat and sugar and high in fibre) during
lockdown as compared to before lockdown. In terms
of physical activity, METs in walking and total minutes
of physical activity decreased significantly by 595.53
(95%CI: -721.44, -469.61) and 36.12 (95%CIL: -46.83,
-25.41) (P<0.001) during the lockdown, respectively. In
contrast, METs in moderate activity increased signifi-
cantly during lockdown by 78.67 (95%CI: 34.30, 123.03;
P=0.001). Total score for sleep quality reduced by 1.94
(95%CI: -2.28, -1.59; P<0.001) indicating poorer sleep
quality during lockdown compared to before lockdown.
Finally, the total score for food insecurity increased by
0.20 (95%CI: 0.12, 0.29; P<0.001) suggesting that the
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Table 1 Participants'sociodemographic distributions (n=759)
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n (%)
Age Group
18-30 391 (51.5)
31-40 142 (18.7)
41-50 109 (14.4)
51-60 117 (154)
Gender
Male 186 (24.5)
Female 573 (75.5)
Marital status
Single 414 (54.5)
Married 323 (426)
Divorced 22(29)
Housing situation
With partners/family 681 (89.7)
Alone 44 (5.8)
With friend 33 (4.3)
Other 1(0.1)
Ethnicity
Malay 449 (59.2)
Chinese 240 (31.6)
Indian 55(7.2)
Sabah native 7(0.9)
Sarawak native 8(1.1)
Religion
Islamic 456 (60.1)
Buddha 195 (25.7)
Hindu 53(7.0)
Christian/Catholic/Taoism (to combine w Buddha) 53(7.0)
No religion 2(03)
Highest education level
Never attend school 3(04)
PMR/SRP 3(04)
SPM or equivalent 53(7.0)
STPM/Matriculation/Diploma 170 (22.4)
Degree or equivalent 427 (56.3)
Master or higher level of education 103 (13.6)
Occupation
Professional 297 (39.1)
Support staff 106 (13.9)
Self-employed 37 (4.9)
Housewife 6(0.8)
Pension 27 (3.6)
University/College students 277 (36.4)
Stop working/Fired 9(1.2)
Household income
<RM 4361 291 (38.3)
RM 4361 - RM 9619 314 (41.4)
>RM 9619 154 (20.3)
Body mass index, mean (SD) 24.19(5.02)

Data are frequency (percentage) or mean (SD), SD standard deviation
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Table 2 Comparison of the total score before and during MCO
Variables Before During Mean difference 95% Cl P-value
Mean (SD) Mean (SD)
Body mass index 24.19 (5.02) 24.19 (4.91) 0.003 -0.099, 0.105 0.948
Total diet quality 6.0 (2.02) 6.63(1.82) 0.638 0.503,0.772 <0.001
METs in vigorous activity 571.78 (2032.92) 437.8(909.44) -133.987 -282.532,14.558 0.077
METs in moderate activity 363.12 (579.68) 44179 (789.23) 78.667 34.304,123.029 0.001
METs in walking 1151.3(2144.31) 555.77 (1346.73) -595.526 -721.443,-469.610 <0.001
Total minutes in physical activity 133.67 (171.66) 97.55(107.34) -36.121 -46.830,-25.412 <0.001
Total scores for sleep quality 28.59 (5.53) 26.65 (6.47) -1.937 -2.282,-1.591 <0.001
Total scores for food insecurity 0.49 (1.32) 0.69 (1.45) 0.203 0.119,0.287 <0.001

MCO movement control order, Cl confidence interval, METs metabolic equivalent of task, SD standard deviation

Table 3 Total score of quality of life (QOL) during lockdown

Domain Mean (SD)

Domain 1 (Physical Health) 50.53(12.67)
Domain 2 (Psychological Health) 58.14 (14.68)
Domain 3 (Social Relationship) 67.85(22.37)
Domain 4 (Environment) 69.00 (17.30)
Total QoL score 61.38 (14.45)

SD standard deviation, QoL quality of life

respondents faced more difficulty accessing food during
lockdown compared to before lockdown. The total score
of QoL during lockdown was 61.38 (SD: 14.45) (Table 3).
Domain 1 (physical health) had the lowest score i.e. 50.53
(SD: 12.67) whilst Domain 4 (environment) had the high-
est score of 69.00 (SD: 17.30).

Unadjusted analyses were conducted to determine
the associations between sociodemographic, changes
in health-related lifestyles, and food insecurity between
before and during lockdown with QoL (Table 4). There
were significant associations between changes in BMI,

METs in vigorous activity, METs in moderate activity,
the total score of sleep quality, and the total score of food
insecurity and QoL (P<0.025). Multivariable adjusted
analyses showed consistent results independent of age,
gender, ethnic and religion.

Discussion

The COVID-19 pandemic has unquestionably caused
many life-changing events. While the impact of the
virus on world infection, morbidity and mortality rates
are immense, its repercussions on overall human well-
being are remarkable. The safety measures imposed dur-
ing pandemic, especially lockdown, have significantly
deranged habitual activities and lifestyles causing adverse
consequences on overall health. Although previous stud-
ies have shown the relationship between post-pandemic
distress, anxiety, stress, and depression during the lock-
down and mental health and decreased quality of life
among global populations [5, 15, 16], the data from the
Malaysian population is still lacking. This study found
significant changes in total diet quality, physical activ-
ity level, sleep quality, and food insecurity level among
the population during the lockdown, and some of these

Table 4 Association between changes in health-related lifestyle and food insecurity with total quality of life

Variables Crude 95% Cl P-value Adjusted 95% Cl P-value
regression regression
coefficient coefficient
Changes in BMI -1.554 -2.274,-0.834 <0.001 -1.176 -1.873,-0478 0.001
Changes in diet quality 0.083 -0478,0.644 0.772
Changes in METs spent in vigorous activity 0.000 0.000, 0.001 0.225
Changes in METs spent in moderate activity 0.003 0.001, 0.004 0.003 0.002 0.001, 0.004 0.006
Changes in METs spent in walking 0.000 0.000, 0.001 0.39%4
Changes in total physical activity 0.004 -0.003,0.011 0322
Changes in total scores for sleep quality 0.276 0.052, 0.499 0.016 0.406 0.193,0.620 <0.001
Changes in total scores to assess food insecurity -1.117 -2.003,-0.230 0014 -1.024 -1.870,-0.178 0018

Cl confidence interval. Forward multiple linear regression method was applied. Adjusted for SD - age, gender, ethnicity, religion. Model assumptions were fulfilled.
R?=0.107; adjusted R?=0.099. Multicollinearity and interactions amongst independent variables were unlikely
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changes were significantly associated with QoL inde-
pendent of sociodemographic factors.

The total score of diet adherence towards dietary
guidelines increased significantly indicating overall
diet quality was better (i.e. adequate energy and protein
intake with lower salt, fat, and sugar and high in fibre)
during lockdown as compared to before lockdown. Ben-
nett et al. [9] found there are many studies worldwide
that have shown to demonstrate changes in dietary habits
during lockdowns such as an increase in fresh produce,
home cooking, and reduction in comfort foods, and
alcohol intake. With the sudden move of local authori-
ties to restrict movement and social interaction, access-
ing supermarkets to buy fresh produce and consumption
of food associated with social occasions have been
impacted [17]. Although there might be social and festive
eating occasions within the home that are associated with
consumption of low-nutritional-quality foods, this was
limited as urban Malaysian families live away from their
older family members who are the main driver in food
preparation during social and festive seasons [18]. With
the abundance of time staying at home during the pan-
demic, more time could be spent preparing home-cooked
meals. Preparing home-cooked meals has been shown to
increase diet quality as individuals become aware of the
quality of ingredients and are able to plan their menu
[19]. This disruption due to COVID-19 might be used as
a turning point to change their dietary habits to a health-
ier version [20, 21]. Besides, with the increase of available
information on diet and foods through the internet, many
have equipped themselves with knowledge of healthy eat-
ing practices focusing on foods rich in the healthy micro-
biome to boost their immune system, antioxidants which
are rich in fruits and vegetables as well as higher prefer-
ence to eat within safe premises especially at home [22].
However, the effect of lockdown also impacted negatively
on dietary practices and was associated with other unfa-
vorable lifestyle outcomes including an increase in body
weight, mental health issues, and limited physical activity
[9].

In terms of physical activity, Malaysian population has
shown an increase in physical activity level by nearly 19%
since 2006 to 2019 [23-25]. However, METs in walk-
ing and total minutes of physical activity decreased sig-
nificantly during the lockdown whilst METs in moderate
activity increased significantly. Inconsistent with find-
ings among adults in China by Wang et al. [26] where
most participants did not perform moderate (jogging
and dancing) and vigorous physical activity (rope jump-
ing and weight training). This is possibly because people
are not used to home workouts, have limited space, and
lack motivation due to the closure of gyms [27]. Despite
this, sedentary behavior has increased to 60% and people
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tend to eat more frequently at home because they are
unable to dine in restaurants [26]. Besides, a previous
study has shown that home confinement and reduced
physical activity during pandemic has increased sugary
food intake and levels of food cravings and snack con-
sumptions [28]. However, although there was a decrease
in the physical activity level during the lockdown in this
study, the reason behind the reduction was not further
investigated. Malaysians are encouraged to work from
home and restrict outdoor activities since the imposed
stay-at-home order which was one of the obvious reasons
behind the decrease in physical activity. Our findings
were also in line with a study conducted among Brazil-
ians during the pre-pandemic period where less than 5%
of participants were inactive and the remaining equally
moderately and highly active. However, in the pandemic
period, 84% of the sample population was considered
inactive [29]. Based on a study by Tison et al. [30], there
was a 5.5% average decrease in daily step count (287
steps) worldwide following a step counter smartphone
application within 10 days after the March 11th pan-
demic started. Furthermore, the inactivity increased to
27.3% (1432 steps) within 30 days. Meanwhile, in China,
the average steps per day and the average moderate or
vigorous-intensity exercise also declined significantly
for both males and females during the semi-lockdown
[31]. The restriction of movement due to the pandemic
had changed work and transport-related physical activi-
ties for a large number of the working population and
affected leisure activities by the closure of sports and fit-
ness centers.

The COVID-19 lockdown was also associated with sig-
nificant changes in other daily activities including sleep
schedule. The psychological distress, anxiety, and depres-
sion during pandemic and lockdown have disrupted
sleeping patterns leading to poor quantity and quality of
night-time sleep [32]. This study found that sleep quality
has dropped significantly during the lockdown as com-
pared to the pre-lockdown among the Malaysian popu-
lation. In India, COVID-19 lockdown has shifted the
bed- and waking timing, reduced the night-time sleep
and increased daytime napping, and caused sleep quality
deterioration [3]. Similar findings were also found among
populations in European countries including Spain, Italy,
and Belgium [33]. In addition to physical health, impaired
sleep quality can lead to substantial negative psychologi-
cal and physiological consequences including increased
stress responsivity, somatic pain, emotional distress and
mood disorders, and cognitive, memory, and perfor-
mance deficits which ultimately will lead to reduced QoL
[34].

The longer lockdown has notably impacted food
security around the globe due to unemployment, and
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disruption in food supply and accessibility. The World
Food Summit defined that “food security exists when all
people, at all times, have physical and economic access
to sufficient, safe and nutritious food that meets their
dietary needs and food preferences for an active and
healthy life” [35]. The current study shows a significant
increment in food insecurity score during the lockdown
period compared to before the lockdown period indicat-
ing that people were more food insecure during the lock-
down period. Our findings are in line with other surveys
from both developed and developing countries [36—38].
Undeniably, the COVID-19 pandemic among others had
caused economic and psychological vulnerability which
had influenced the food security status [36, 39]. Many
have turned to food banks or free food distribution to
obtain their basic food needs, other than relying on
financial aid from the government [40]. This situation if
left unattended could worsen and may lead towards more
severe health consequences as food insecurity is associ-
ated with anxiety and depression as well as psychological
distress during the current pandemic [41-43].

Across all respondents, this study found that QoL
was, in general, at a moderate level during the COVID-
19 lockdown period, hence satisfactory. A similar out-
come was reported by a study among over 2,000 adults
in China who had been isolated at home for an average
of 77 days [26]. Approximately 65% of the respondents
indicated being satisfied with their QoL. However, the
physical domain was comparatively the worse whilst the
environmental dimension was the best. This was unsur-
prising in view of the significant contribution of physi-
cal activity (and intensity) to QoL as measured in METs
which was proven to be independent of several impor-
tant socio-demographic variables in our sample. A recent
China study also showed the negative impact of the
COVID-19 pandemic towards participation in physical
activity, which was in turn significantly associated with
QoL [6]. The increase in sedentary time and reduction in
outdoor physical movement as a consequence of home
confinement which has been reported [44—46] were the
main attributes of such findings. Supporting this, Wang
and co-researchers [47] specifically pointed out that 50%
of their stay-home Chinese respondents had diminished
time for physical activity while over 60% experienced
increased sedentary behavior. It has been contended that
people’s engagement with physical activity could stem
from one’s motivation and self-efficacy [48]. Moreover,
the less active Canadians in their study reported sig-
nificantly reduced benefit, enjoyment, confidence, sup-
port, and opportunities to continue an active lifestyle in
the COVID-19 restriction period. Given the protective
benefits of physical activity on health and well-being,
the government should at any feasible point permit the
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continuity of this activity at all levels to ensure sustained
personal motivation and self-efficacy.

On the other hand, the more favorable outcome on
environmental issues was a likely expectation as people
generally feel safer at home amid an infectious pandemic
such as COVID-19. In addition, the majority were also
staying with family members, and spending such interac-
tive time together (cooking, watching tv, chatting, etc.)
was naturally a positive surrounding, at least temporarily.
The social relationship was also reported to be relatively
better when compared to the physical and psychological
dimensions, as more time was spent to rest and recon-
nect with family and friends (via social media, if not
physically). Enhanced shared feelings and family care was
encouragingly documented [5]. The same picture regard-
ing environmental and social aspects was also depicted
by another study among a bigger sample of respondents
[26]. Nonetheless, negative changes in weight [49, 50]
physical activity level [46], sleep quality [3, 51, 52], and
food insecurity [41, 53] which occurred during lockdown
may have introduced psychological distress that lead to
significant influence on general QoL. Although the non-
significant changes in body weight during lockdown may
not reflect the true changes, however every unit change
significantly impacted the QoL after controlling for other
factors.

This study was the first study to report the impact of
lockdown on health-related lifestyles and how it affects
QoL among Malaysian adults. The findings of this study
nationally represent the Malaysian adults from the major
ethnicities, however, the cross-sectional study design
cannot be used to infer causality. While the sample sizes
may be smaller than we anticipated, our survey was also
limited by its online nature and may be biased towards
the more educated and technology-savvy population.
There was a potential of misreporting errors from the
self-reported data especially when both before and dur-
ing variables were collected in the same survey during
lockdown. The number of variables collected were also
limited which may had introduced the effect of residual
confounding in the associations. The fact that this study
used convenient sampling, the percentage of responses
was unable to be reported. Nevertheless, the present
findings highlighted the importance of lifestyle on QoL
and how the lockdown measure during the pandemic had
caused significant changes. The government and health
authorities should consider appropriate interventions to
prevent further disruptions in life and increase wellbe-
ing to increase the QoL of the population, especially dur-
ing lockdown and post-pandemic. As the world is facing
transition to endemic state, creating safe environment
while rebuilding the economic and health of the nations
is pivotal.
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Conclusions

Lockdown measure had caused significant changes in
lifestyles among Malaysian adults which had influenced
their QoL. Increased BMI and food insecurity, and poor
sleep quality were associated with reduced QoL, whilst
increased in moderate physical activity during lockdown
increased QoL among Malaysian adults. These find-
ings have confirmed that lockdown caused a significant
impact on human wellbeing and therefore suitable inter-
ventions particularly psychological interventions and
physical accessibility to health and lifestyle resources are
recommended to prevent further impairment of QoL.

Abbreviations

QoL: Quality of life; METs: Metabolic equivalents; BMI: body mass index; IPAQ:
International Physical Activity Questionnaires; SCI: Sleep Condition Indicator;
FIES: Food Insecurity Experience Scale; Cl: confidence interval; SD: standard
deviation.

Acknowledgements

Greatest gratitude to all the participants who participated in the survey. We
thank to our research assistant who was involved in data collection and to
those who involved in any aspects for our study and in writing the manuscript.

Authors’ contributions

AA conceptualized, designed, collected data, drafted, and revised manuscript.
MRS conceptualized, designed, collected data, drafted, and revised manu-
script. NW-A drafted methods and analyzed data. WAMAB designed, collected
data, drafted, and revised manuscript. CP revised analysis and manuscript. PLL
conceptualized, designed, collected data, drafted, and revised manuscript. The
author(s) read and approved the final manuscript.

Funding
This study involved no external funding.

Availability of data and materials

The datasets used and analyzed during the current study are not openly
available due to the sensitivity of personal data and are available from the
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

This study received ethical clearance from UniSZA Human Ethics Committee
(UniSZA/UHREC/2020/174). Each method was performed in accordance with
the relevant guidelines and regulations by the Declaration of Helsinki. All
potential research participants understood the procedure, risks, and benefits
of the study. They were also informed that they could decide to drop out at
any time during the study without providing reasons. All respondents pro-
vided their informed consent before answering the online survey.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interest.

Author details

"Faculty of Health Sciences, Universiti Sultan Zainal Abidin, Kampus Gong
Badak, 21300 Kuala Nerus, Terengganu, Malaysia. “Nuffield Department

of Primary Care Health Sciences, Radcliffe Primary Care Building, University

of Oxford, OX2 6GG Oxford, UK. *Centre for Healthy Ageing & Wellness
(HCARE), Faculty of Health Sciences, Universiti Kebangsaan Malaysia, Jalan Raja
Muda Abdul Aziz, 50300 Kuala Lumpur, Malaysia. 4Department of Nutrition
Sciences, Kulliyyah of Allied Health Sciences, International Islamic University

Page 7 of 9

Malaysia, 25200 Kuantan, Pahang, Malaysia. *Faculty of Pharmacy, Universiti
Sultan Zainal Abidin, Kampus Besut, 22200 Besut, Terengganu, Malaysia.

Received: 30 December 2021 Accepted: 30 May 2022
Published online: 09 June 2022

References

1. World Health Organization (WHO). Coronavirus disease (COVID-19). 2021
[cited 2021 Sep 6]. Available from: https://www.who.int/emergencies/
diseases/novel-coronavirus-2019

2. Galli F, Reglero G, Bartolini D, Visioli F. Better prepare for the next one. Life-
style lessons from the COVID-19 pandemic. Pharma Nutr. 2020;12:100193.
[cited 2021 Sep 6] Available from: /pmc/articles/PMC7202804/.

3. GuptaR, Grover S, Basu A, Krishnan V, Tripathi A, Subramanyam A, et al.
Changes in sleep pattern and sleep quality during COVID-19 lockdown.
Indian J Psychiatry. 2020,62(4):370. [cited 2021 Sep 2] Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7597722/

4. LG,NB,JG,DH,TC, BB.Impact of Home Quarantine on Physical Activity
Among Older Adults Living at Home During the COVID-19 Pandemic:
Qualitative Interview Study. JMIR Aging. 2020;3(1). [cited 2021 Sep 6]
Available from: https://pubmed.ncbi.nim.nih.gov/32356777/

5. Zhang Y, Ma ZF. Impact of the COVID-19 Pandemic on Mental Health
and Quality of Life among Local Residents in Liaoning Province, China:

A Cross-Sectional Study. Int J Environ Res Public Heal. 2020;17(7):2381.
[cited 2021 Sep 2] Available from: https://www.mdpi.com/1660-4601/
17/7/2381/htm

6. Qi M, Li P, Moyle W, Weeks B, Jones C. Physical Activity, Health-Related
Quiality of Life, and Stress among the Chinese Adult Population during
the COVID-19 Pandemic. Int J Environ Res Public Heal. 2020;17(18):6494.
[cited 2021 Sep 2] Available from: https://www.mdpi.com/1660-4601/17/
18/6494/htm

7. Nair DR, Rajmohan V, TM R. Impact of COVID-19 Lockdown on Life-
style and Psychosocial Stress - An Online Survey. Kerala J Psychiatry.
2020;33(1):5-15. [cited 2021 Sep 6] Available from: https://kjponline.com/
index.php/kjp/article/view/194

8. Rodriguez S, Valle A, Pifieiro |, Gonzélez-Sudrez R, Diaz FM, Vieites T.
COVID-19 Lockdown: Key Factors in Citizens' Stress. Front Psychol.
2021;12:666891. [cited 2021 Sep 6] Available from: https://www.front
iersin.org/articles/10.3389/fpsyg.2021.666891/full

9. Bennett G, Young E, Butler |, Coe S. The Impact of Lockdown During the
COVID-19 Outbreak on Dietary Habits in Various Population Groups: A
Scoping Review. Front Nutr. 2021;4:53.

10. Ministry of Health M. Malaysian Dietary Guideline. Malaysia Ministry of
Health; 2010. Available from: https://www.moh.gov.my/index.php/pages/

11. Chu AHY, Moy FM. Reliability and validity of the malay international
physical activity questionnaire (IPAQ-M)among a malay population in
Malaysia. Asia-Pacific J Public Heal. 2015;27(2):NP2381-9. [cited 2021 Dec
16] Available from: https://journals.sagepub.com/doi/full/10.1177/10105
39512444120

12. Grandner MA, Kripke DF, Yoon 1Y, Youngstedt SD. Criterion validity of the
Pittsburgh Sleep Quality Index: Investigation in a non-clinical sample.
Sleep Biol Rhythm. 2016;4(2):129-36. [cited 2021 Dec 16] Available from:
https:/link.springer.com/article/10.1111/j.1479-8425.2006.00207 x

13. MatYaR, Sidek S, Ab Rahman J, Sulaiman N, Yahya NA, Saadiah H, et al.
Translation and validation of Food Insecurity Experience Scale (FIES).
Malaysia J Nutr. 2021,27(3):449-59.

14. World Health Organization (WHO). WHOQOL-BREF introduction, adminis-
tration, scoring and generic version of the assessment: Field trial version
1996. WHO.int. 1996 [cited 2020 Apr 11]. Available from: https://apps.
who.int/iris/bitstream/handle/10665/63529/WHOQOL-BREF.pdf?seque
nce=1

15. Zhang SX, Wang Y, Rauch A, Wei F. Unprecedented disruption of lives and
work: Health, distress and life satisfaction of working adults in China one
month into the COVID-19 outbreak. Psychiatry Res. 2020;288. Jun 1 [cited
2022 May 17] Available from: https://pubmed.ncbi.nim.nih.gov/32283
450/

16. Young KP, Kolcz DL, O'Sullivan DM, Ferrand J, Fried J, Robinson K. Health
Care Workers’Mental Health and Quiality of Life During COVID-19: Results
From a Mid-Pandemic, National Survey. Psychiatr Serv. 2021,72(2):122-8.


https://www.who.int/emergencies/diseases/novel-coronavirus-2019
https://www.who.int/emergencies/diseases/novel-coronavirus-2019
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7597722/
https://pubmed.ncbi.nlm.nih.gov/32356777/
https://www.mdpi.com/1660-4601/17/7/2381/htm
https://www.mdpi.com/1660-4601/17/7/2381/htm
https://www.mdpi.com/1660-4601/17/18/6494/htm
https://www.mdpi.com/1660-4601/17/18/6494/htm
https://kjponline.com/index.php/kjp/article/view/194
https://kjponline.com/index.php/kjp/article/view/194
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.666891/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.666891/full
https://www.moh.gov.my/index.php/pages/
https://journals.sagepub.com/doi/full/10.1177/1010539512444120
https://journals.sagepub.com/doi/full/10.1177/1010539512444120
https://link.springer.com/article/10.1111/j.1479-8425.2006.00207.x
https://apps.who.int/iris/bitstream/handle/10665/63529/WHOQOL-BREF.pdf?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/63529/WHOQOL-BREF.pdf?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/63529/WHOQOL-BREF.pdf?sequence=1
https://pubmed.ncbi.nlm.nih.gov/32283450/
https://pubmed.ncbi.nlm.nih.gov/32283450/

Ahmad et al. BMC Public Health

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34

(2022) 22:1150

[cited 2022 May 17] Available from: https://pubmed.ncbi.nlm.nih.gov/
33267652/

Borsellino V, Kaliji SA, Schimmenti E. COVID-19 Drives Consumer Behav-
jour and Agro-Food Markets towards Healthier and More Sustainable
Patterns. Sustain. 2020;12(20):8366. [cited 2021 Sep 6] Available from:
https://www.mdpi.com/2071-1050/12/20/8366/htm

Omar SR, Omar SN. Malaysian Heritage Food (MHF): A Review on Its
Unique Food Culture, Tradition and Present Lifestyle. Int J Heritage, Art
Multimed. 2018;1(3):1-15.

Khalib MKN, Abdul Manaf Z, Shahar S, Ludin AFM. Delivery of healthy
lunch to worksites: a two weeks pilot study in a sample of working adults
in Selangor, Malaysia. Mal J Nutr. 2018;24(4):575-85.

Jaeger SR, Vidal L, Ares G, Chheang SL, Spinelli S. Healthier eating:
Covid-19 disruption as a catalyst for positive change. Food Qual Prefer.
2021;1:104220.

Abd Rahman N. Dietary Patterns of Malaysians During the Movement
Control Order (Mco) During The Covid-19 Pandemic. Int J Acad Res Bus
Soc Sci. 2020;10(10):97-109.

Sandhu K, Kaur B, Author C-A. Impact of COVID-19 lockdown on the
Dietary Pattern and Physical Activity of People Article history. Horiz J Hum
Soc Sci [Internet]. 2020;2:205-16 [cited 2021 Sep 6];Available from: www.
horizon-JHSSR.comCC-BYlicense.

Institute of Public Health (IPH). The Third National Health and Morbidity
Survey 2006 (NHMS Ill). Kuala Lumpur; 2008.

Institute of Public Health (IPH). National Health and Morbidity Survey
2011 (NHMS 2011). Vol.2: Non-Communicable Diseases. Vol. 2. Kuala
Lumpur; 2011,

Institute for Public Health. Non-Communicable Diseases: Risk Factors and
other Health Problems. Institute for Public Health. 2019;1-392.

Wang X, Lei SM, Le S, Yang Y, Zhang B, Yao W, et al. Bidirectional Influ-
ence of the COVID-19 Pandemic Lockdowns on Health Behaviors and
Quality of Life among Chinese Adults. Int J Environ Res Public Heal.
2020;17(15):5575. [cited 2021 Sep 2] Available from: https://www.mdpi.
com/1660-4601/17/15/5575/htm

Dwyer MJ, Pasini M, De Dominicis S, Righi E. Physical activity: Benefits
and challenges during the COVID-19 pandemic. Scand J Med Sci Sports.
2020;30(7):1291. [cited 2021 Dec 16] Available from: https:.//www.ncbi.
nlm.nih.gov/pmc/articles/PMC7323175/

Ruiz-Roso MB, Knott-Torcal C, Matilla-Escalante DC, Garcimartin A,
Sampedro-Nufiez MA, Davalos A, et al. COVID-19 Lockdown and Changes
of the Dietary Pattern and Physical Activity Habits in a Cohort of Patients
with Type 2 Diabetes Mellitus. Nutrients. 2020;12(8):1-16. [cited 2022 May
17] Available from: https://pubmed.ncbi.nim.nih.gov/32759636/

Matos DG de, Aidar FJ, Aimeida-Neto PF de, Moreira OC, Souza RF de,
Marcal AC, et al. The Impact of Measures Recommended by the Govern-
ment to Limit the Spread of Coronavirus (COVID-19) on Physical Activity
Levels, Quality of Life, and Mental Health of Brazilians. Sustain 2020,

Vol 12, Page 9072 [Internet]. 2020 Oct 31 [cited 2021 Sep 6];12(21):9072.
Available from: https://www.mdpi.com/2071-1050/12/21/9072/htm
Tison GH, Avram R, Kuhar P, Abreau S, Marcus GM, Pletcher MJ, et al.
Worldwide Effect of COVID-19 on Physical Activity: A Descriptive

Study. 2020;173(9):767-70. Available from: https://www.acpjournals.org/
doi/abs/10.7326/M20-2665

He M, XianY, Lv X, He J, Ren Y. Changes in Body Weight, Physical Activity,
and Lifestyle During the Semi-lockdown Period After the Outbreak of
COVID-19 in China: An Online Survey. Disaster Med Public Health Prep.
2021;15(2):e23-8. [cited 2021 Sep 6] Available from: https://www.cambr
idge.org/core/journals/disaster-medicine-and-public-health-preparedne
ss/article/changes-in-body-weight-physical-activity-and-lifestyle-during-
the-semilockdown-period-after-the-outbreak-of-covid19-in-china-an-
online-survey/23F55BA378554CC7A112F24399E86813

Jiang ZY, Zhu PP, Wang LY, Hu Y, Pang MF, Ma SS, et al. Psychological
distress and sleep quality of COVID-19 patients in Wuhan, a lockdown city
as the epicenter of COVID-19. J Psychiatr Res. 2021;136:595-602.
Martinez-de-Quel O, Suarez-Iglesias D, Lépez-Flores M, Pérez CA. Physical
activity, dietary habits and sleep quality before and during COVID-19
lockdown: A longitudinal study. Appetite. 2021;158:105019.

Medic G, Wille M, Hemels ME. Short- and long-term health consequences
of sleep disruption. Nat Sci Sleep. 2017,9:151. [cited 2021 Sep 2] Available
from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5449130/

w

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

5.

Page 8 of 9

Herforth A, Ahmed S. The food environment, its effects on dietary con-
sumption, and potential for measurement within agriculture-nutrition
interventions. Food Secur. 2015;505-20.

Pakravan-Charvadeh MR, Savari M, Khan HA, Gholamrezai S, Flora C.
Determinants of household vulnerability to food insecurity during
COVID-19 lockdown in a mid-term period in Iran. Public Health Nutr.
2021;24(7):1619-28. Available from: https://www.cambridge.org/core/
journals/public-health-nutrition/article/determinants-of-household-
vulnerability-to-food-insecurity-during-covid 19-lockdown-in-a-midte
rm-period-in-iran/DE2499CC6861410EED187C47D092E84C

Morales DX, Morales SA, Beltran TF. Racial/Ethnic Disparities in Household
Food Insecurity During the COVID-19 Pandemic: a Nationally Repre-
sentative Study. J Racial Ethn Heal Disparities. 2020;8(5):1300-14. [cited
2021 Sep 27] Available from: https://link.springer.com/article/10.1007/
s40615-020-00892-7

Loopstra R. Vulnerability to food insecurity since the COVID-19 lockdown
Preliminary report. 2020 [cited 2021 Sep 27]; Available from: https://ukdat
aservice.ac.uk/.

Clark E, Fredricks K, Woc-Colburn L, Bottazzi ME, Weatherhead J. Dispro-
portionate impact of the COVID-19 pandemic on immigrant communi-
ties in the United States. PLoS Negl Trop Dis. 2020;14(7):e0008484. [cited
2021 Sep 2] Available from: https://journals.plos.org/plosntds/article?id=
10.1371/journal.pntd.0008484

Nusi NH. Buang rasa malu terima bantuan, hilang kerja akibat Covid-19.
Utusan Malaysia. 2021;

Rivan NFM, Yahya HM, Shahar S, Singh DKA, Ibrahim N, Ludin AFM, et al.
The Impact of Poor Nutrient Intakes and Food Insecurity on the Psycho-
logical Distress among Community-Dwelling Middle-Aged and Older
Adults during the COVID-19 Pandemic. Nutr 2021;13(2):353. [cited 2021
Sep 2] Available from: https://www.mdpi.com/2072-6643/13/2/353/htm
Lauren BN, Silver ER, Faye AS, Rogers AM, Woo-Baidal JA, Ozanne EM, et al.
Predictors of households at risk for food insecurity in the United States
during the COVID-19 pandemic. Public Health Nutr. 2021;24(12):3929-36.
[cited 2021 Sep 2] Available from: https://www.cambridge.org/core/
journals/public-health-nutrition/article/predictors-of-households-at-risk-
for-food-insecurity-in-the-united-states-during-the-covid 19-pandemic/
2E0119D65CF2743F982DOEOFEF1F4EC8

Teotdnio |, Hecht M, Castro LC, Gandolfi L, Pratesi R, Nakano EY,

et al. Repercussion of COVID-19 Pandemic on Brazilians' Quality of

Life: A Nationwide Cross-Sectional Study. Int J Environ Res Public

Heal. 2020;17(22):8554. [cited 2021 Sep 27] Available from: https://www.
mdpi.com/1660-4601/17/22/8554/htm

. Chen P, Mao L, Nassis GP, Harmer P, Ainsworth BE, Li F. Coronavirus disease

(COVID-19): The need to maintain regular physical activity while taking
precautions. J Sport Heal Sci. 2020;9(2):103. [cited 2021 Sep 2] Available
from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7031771/

Qin F, Song Y, Nassis GP, Zhao L, Cui S, Lai L, et al. Prevalence of Insufficient
Physical Activity, Sedentary Screen Time and Emotional Well-Being Dur-
ing the Early Days of the 2019 Novel Coronavirus (COVID-19) Outbreak
in China: A National Cross-Sectional Study. SSRN Electron J. 2020; [cited
2021 Sep 2] Available from: https://papers.ssrn.com/abstract=3566176
Moilanen JM, Aalto A-M, Raitanen J, Hemminki E, Aro AR, Luoto R.
Physical activity and change in quality of life during menopause -an
8-year follow-up study. Heal Qual Life Outcomes. 2012;10(1):1-7. [cited
2021 Sep 24] Available from: https://link.springer.com/articles/10.1186/
1477-7525-10-8

Li'Y, Schoufour J, Wang DD, Dhana K, Pan A, Liu X, et al. Healthy lifestyle
and life expectancy free of cancer, cardiovascular disease, and type 2
diabetes: Prospective cohort study. BMJ. 2020;368. [cited 2021 Jun 28]
Available from: https://doi.org/10.1136/bmj.l6669

Lesser IA, Nienhuis CP. The Impact of COVID-19 on Physical Activity
Behavior and Well-Being of Canadians. Int J Environ Res Public Heal.
2020;17(11):3899. [cited 2021 Sep 2] Available from: https:.//www.mdpi.
com/1660-4601/17/11/3899/htm.

Kroes M, Osei-Assibey G, Baker-Searle R, Huang J. Impact of weight
change on quality of life in adults with overweight/obesity in the United
States: a systematic review. 2016;32(3):485-508. Available from: https://
www.tandfonline.com/doi/abs/10.1185/03007995.2015.1128403
Pimenta FBC, Bertrand E, Mograbi DC, Shinohara H, Landeira-Fernandez
J.The relationship between obesity and quality of life in Brazilian adults.
Front Psychol. 2015;14:966.


https://pubmed.ncbi.nlm.nih.gov/33267652/
https://pubmed.ncbi.nlm.nih.gov/33267652/
https://www.mdpi.com/2071-1050/12/20/8366/htm
https://www.horizon-JHSSR.comCC-BYlicense
https://www.horizon-JHSSR.comCC-BYlicense
https://www.mdpi.com/1660-4601/17/15/5575/htm
https://www.mdpi.com/1660-4601/17/15/5575/htm
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7323175/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7323175/
https://pubmed.ncbi.nlm.nih.gov/32759636/
https://www.mdpi.com/2071-1050/12/21/9072/htm
https://www.acpjournals.org/doi/abs/10.7326/M20-2665
https://www.acpjournals.org/doi/abs/10.7326/M20-2665
https://www.cambridge.org/core/journals/disaster-medicine-and-public-health-preparedness/article/changes-in-body-weight-physical-activity-and-lifestyle-during-the-semilockdown-period-after-the-outbreak-of-covid19-in-china-an-online-survey/23F
https://www.cambridge.org/core/journals/disaster-medicine-and-public-health-preparedness/article/changes-in-body-weight-physical-activity-and-lifestyle-during-the-semilockdown-period-after-the-outbreak-of-covid19-in-china-an-online-survey/23F
https://www.cambridge.org/core/journals/disaster-medicine-and-public-health-preparedness/article/changes-in-body-weight-physical-activity-and-lifestyle-during-the-semilockdown-period-after-the-outbreak-of-covid19-in-china-an-online-survey/23F
https://www.cambridge.org/core/journals/disaster-medicine-and-public-health-preparedness/article/changes-in-body-weight-physical-activity-and-lifestyle-during-the-semilockdown-period-after-the-outbreak-of-covid19-in-china-an-online-survey/23F
https://www.cambridge.org/core/journals/disaster-medicine-and-public-health-preparedness/article/changes-in-body-weight-physical-activity-and-lifestyle-during-the-semilockdown-period-after-the-outbreak-of-covid19-in-china-an-online-survey/23F
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5449130/
https://www.cambridge.org/core/journals/public-health-nutrition/article/determinants-of-household-vulnerability-to-food-insecurity-during-covid19-lockdown-in-a-midterm-period-in-iran/DE2499CC6861410EED187C47D092E84C
https://www.cambridge.org/core/journals/public-health-nutrition/article/determinants-of-household-vulnerability-to-food-insecurity-during-covid19-lockdown-in-a-midterm-period-in-iran/DE2499CC6861410EED187C47D092E84C
https://www.cambridge.org/core/journals/public-health-nutrition/article/determinants-of-household-vulnerability-to-food-insecurity-during-covid19-lockdown-in-a-midterm-period-in-iran/DE2499CC6861410EED187C47D092E84C
https://www.cambridge.org/core/journals/public-health-nutrition/article/determinants-of-household-vulnerability-to-food-insecurity-during-covid19-lockdown-in-a-midterm-period-in-iran/DE2499CC6861410EED187C47D092E84C
https://link.springer.com/article/10.1007/s40615-020-00892-7
https://link.springer.com/article/10.1007/s40615-020-00892-7
https://ukdataservice.ac.uk/
https://ukdataservice.ac.uk/
https://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0008484
https://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0008484
https://www.mdpi.com/2072-6643/13/2/353/htm
https://www.cambridge.org/core/journals/public-health-nutrition/article/predictors-of-households-at-risk-for-food-insecurity-in-the-united-states-during-the-covid19-pandemic/2E0119D65CF2743F982D0E0FEF1F4EC8
https://www.cambridge.org/core/journals/public-health-nutrition/article/predictors-of-households-at-risk-for-food-insecurity-in-the-united-states-during-the-covid19-pandemic/2E0119D65CF2743F982D0E0FEF1F4EC8
https://www.cambridge.org/core/journals/public-health-nutrition/article/predictors-of-households-at-risk-for-food-insecurity-in-the-united-states-during-the-covid19-pandemic/2E0119D65CF2743F982D0E0FEF1F4EC8
https://www.cambridge.org/core/journals/public-health-nutrition/article/predictors-of-households-at-risk-for-food-insecurity-in-the-united-states-during-the-covid19-pandemic/2E0119D65CF2743F982D0E0FEF1F4EC8
https://www.mdpi.com/1660-4601/17/22/8554/htm
https://www.mdpi.com/1660-4601/17/22/8554/htm
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7031771/
https://papers.ssrn.com/abstract=3566176
https://link.springer.com/articles/10.1186/1477-7525-10-8
https://link.springer.com/articles/10.1186/1477-7525-10-8
https://doi.org/10.1136/bmj.l6669
https://www.mdpi.com/1660-4601/17/11/3899/htm
https://www.mdpi.com/1660-4601/17/11/3899/htm
https://www.tandfonline.com/doi/abs/10.1185/03007995.2015.1128403
https://www.tandfonline.com/doi/abs/10.1185/03007995.2015.1128403

Ahmad et al. BMC Public Health ~ (2022) 22:1150 Page 9 of 9

51. Zeitlhofer J, Schmeiser-Rieder A, Tribl G, Rosenberger A, Bolitschek J,
Kapfhammer G, et al. Sleep and quality of life in the Austrian population.
Acta Neurol Scand. 2000;102(4):249-57. [cited 2021 Sep 27] Available
from: https://onlinelibrary.wiley.com/doi/full/10.1034/j.1600-0404.2000.
102004249.x

52. Patra RC, Kanungo B, Bawa P. Mental health, sleep quality and quality of
life in individuals with and without multiple health conditions during
home quarantine in India due to the COVID-19 pandemic: a cross-
sectional study. F1000Research. 2020;9:718. [cited 2021 Sep 27] Available
from: https://f1000research.com/articles/9-718

53. Rogers AM, Lauren BN, Woo Baidal JA, Ozanne EM, Hur C. Persistent
effects of the COVID-19 pandemic on diet, exercise, risk for food insecu-
rity, and quality of life: A longitudinal study among U.S. adults. Appetite.
2021;167:105639.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC



https://onlinelibrary.wiley.com/doi/full/10.1034/j.1600-0404.2000.102004249.x
https://onlinelibrary.wiley.com/doi/full/10.1034/j.1600-0404.2000.102004249.x
https://f1000research.com/articles/9-718

	Changes in health-related lifestyles and food insecurity and its association with quality of life during the COVID-19 lockdown in Malaysia
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study design and participants
	Data collection
	Questionnaires
	Statistical analysis

	Results
	Discussion
	Conclusions
	Acknowledgements
	References


