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Abstract.
BACKGROUND: Nutritional status is a modifiable risk factor that could support healthy ageing outcome among elderly
population.
OBJECTIVE: To investigate association of nutritional status indicated by Mini Nutritional Assessment short form (MNA-SF)
score with domains of functional ability, cognitive state, depression, and social engagement status.
METHODS: A cross-sectional study was conducted among 133 elderly aged > 60 years in five community health center
across Jakarta province. MNA-SF was used to indicate nutritional status score. Functional ability measured based on activity
daily living (ADL) score. Cognitive function measured based on Mini Mental State Examination (MMSE) score. Geriatric
Depression Scale short form (GDS-15) was used to measure depression and social engagement status measured based on
social engagement index questionnaire. Association of study variables analyzed using linear regression test by considering
possible confounders including age, sex, education, income, smoking status, and disease history.
RESULTS: MNA-SF score reported to have positive correlation with domains of cognitive function (r = 0.25 p = 0.00)
and social engagement status (r = 0.30 p = 0.00), but inverse correlation was found with depression symptoms (r = 0.24,
p = 0.00). The association was remained significant in the multivariate analyses (cognitive function adjusted � = 0.18, p = 0.01;
depression adjusted � = –0.38, p = 0.00; social engagement adjusted � = 0.23, p = 0.00). MNA-SF was not associated with
functional ability domain in this study.
CONCLUSIONS: Higher level of nutrition status was associated with better cognition, lower depression symptoms, and
better social engagement of the healthy ageing domains, but it was not associated with functional ability domain among elderly.
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1. Introduction

Growing number of elderly population in low
middle income countries (LMIC) such as Indone-
sia was among the highest in the world. According
to Indonesian Ministry of Health (MoH), the share
of people aged 65 years and older was 9.03% in
2017 and projected to reach about 12.9% in 2030
[1]. Jakarta province is the capital city of Indone-
sia that placed the second highest in life expectancy
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rate among other province in 2015 with the num-
ber rate at 73.56 years [2]. However, income per
capita inequity in Jakarta was also higher than
the national number since 2014 indicating high
social inequity problems in this area. According
to the Indonesian National Statistic Agencies, Gini
coefficient ratio in Jakarta was 0.39 in 2018 [3].
Considering that social determinant is one of the
important factor contributes to health status of elderly,
social inequity gap in in this area could impact to
quality of health and wellbeing of this high risk
population [4].

Healthy ageing is an important issue to be
addressed in Indonesia. In elderly, risk of immobility
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and dependency is increase, at the same time energy
and overall nutrient intake is decreases, and malnutri-
tion is prevalent [5, 6]. In addition, ‘health transition’
is also happening in Indonesia where the most preva-
lent disease occurs among elderly are shifted from
infectious disease into chronic illness [7]. These con-
ditions have added challenges in the burden of the
country’s National Health Insurance program (NHI).
Based on the Indonesia Social Insurance Adminis-
tration Organization report in 2018, the burden of
catastrophic disease (includes cancer, heart disease,
stroke, etc.) has accounted for about 25% of the total
health expenditure of the country and still consider
as one of the main factor that cause financial loss of
the NHI [8]. Therefore, achieving more healthy agers
population is urgently needed to prevent these finan-
cial burdens and reduce morbidity rate of the people.

Complex interaction happens in ageing pro-
cess that involved both biological and environment
surroundings individual. Thus comprehensive mea-
surement is needed to capture reliable outcome of
healthy ageing at the individual level. Study done by
Lara and colleagues in 2013 suggested five common
domains to be considered in healthy ageing pheno-
type measurement that consists of physiological and
metabolic health, physical function, cognitive func-
tion, psychological wellbeing, and social wellbeing
[9]. Recent study done by Cao and Rammohan mea-
sured healthy ageing in Indonesian elderly based
on physical function indicated by ADL Katz index,
self-assessed mental health and history of chronic ill-
ness domains. This study analyzed dataset of 1226
individuals aged 50 above from the bigger study
of Indonesian Family Life Survey-East (IFLS-East).
The study suggested that prevalence of dependency
in Indonesian older adults were high where 56.12%
of elderly having low functional [7]. Other study con-
ducted among urban elderly in Jakarta that measured
cognitive function domain indicated by MMSE score
showed similar problems. The proportion of elderly
with cognitive impairment was relatively high in the
range of 35–40% using 24 as the MMSE cut off point
[10, 11]. The high prevalence in these two domains
could impact quality of life and burden of diseases
among elderly population in this country.

In order to engage positive actions towards healthy
ageing goal, it is important to identify and target the
modifiable risk factors. Nutrition has been studied to
be one of the key role in the alteration of the healthy
ageing outcome and prevention of disability [12–15].
Having malnutrition were associated with loss of
skeletal muscle, increase vulnerability to infections,

and poor wound healing that resulted in higher risk to
falling and mortality rates [16]. In addition, malnu-
trition, disease condition, and pyscological state such
as depression in elderly has been identified to have
two-way path [14]. Having certain disease condition
and depression that required medication intake could
affect the sense in taste buds and reduce of appetite
that increase risk to poor nutritional status. On the
other hand, malnutrition may alter the depression and
apathy status that could affect to worsen disease state
[17]. Beside pyscological factor, association of nutri-
tional status and cognitive function were reported
to be significant both in institutional or community
dwelling elderly. Study by El Zoghbi et.al, among
long-stay institutions elderly in Lebanon reported
that lower MNA score were predictors of cognitive
impairment (R = 3.03, 95% CI 1.41–6.53) [18]. Sim-
ilar findings reported by Hai et.al among community
dwelling elderly aged 90 years and more that showed
malnutrition was the risk factor for lower MMSE
score after adjustment for gender, ages, education,
smoking and alcohol consumption, and several dis-
eases condition [13]. The relationship were explained
by the function of important nutrient in dietary intake
that affect multiple brain process such as regulation
of neuro-transmitter pathway, synaptic transmission,
membrane fluidity, and signal tranduction [18].

Study measuring healthy ageing domains and its
relationship with nutritional study among elderly
were limited in Indonesia. One study measuring nutri-
tional status, physical, and mental function among
elderly in Yogyakarta in 2017 reported that cogni-
tive function was strongly associated with functional
capacity rather than nutritional status [19]. However,
this study was not measuring social wellbeing or
engagement status and association with depression
symptoms was not investigated further. To filling the
gap, this study aimed to investigate the association
of nutritional status with different healthy ageing
domains among elderly in urban area of Jakarta,
Indonesia. By studying association of nutritional sta-
tus and healthy ageing outcomes, better nutrition
intervention program could be developed in order to
robust health status of elderly in this area.

2. Methods

2.1. Area and study design

The study was designed as a cross-sectional
study and conducted in the Jakarta province.
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This area has 664.01 km2 and located
between latitude 5010’ - 6022’S and longitude
106022’42”–41’12.5”–58’24”E in the western part
of the Java island. Jakarta is the most populated
province in Indonesia that have 15,906 people live
per meter square in 2020. As the capital city of
Indonesia, Jakarta represents various ethnicity and
sociodemographic backgrounds with second highest
life expectancy at 73.56 years in 2013. According
to provincial statistic data in 2019, there were
869 thousands elderly live in this area with 52%
represents females and 48% were males elderly.
Social inequity gap of this arera was higher than the
national level since 2014 with gini ratio of 0.39 in
2019 [2, 20, 21].

2.2. Study subjects

Participants were recruited from the sub-district
community/public health center (PHC) trough mul-
tistage sampling method. As part of the universal
coverage program from the central government, inte-
grated health system in Jakarta province required
every citizen to be the part of National Health Insur-
ance (NHI). Therefore, PHC in this area have an
important role as the first front liner of this program
and required elderly citizens to have register and have
regular checkup in this facility [22]. There were five
urban municipalities in this province that consist of
the Western, Eastern, Central, Northern, and South-
ern area. From each municipality, one sub-district
level of PHC were randomly selected to make up five
clusters which were Tanjung Priok, Palmerah, Johar
Baru, Matraman, Jagakarsa. This was to allow equal
distribution and representation of different popula-
tion backgrounds. There were 133 subjects selected
based on consecutive sampling according to arrival to
the PHC. In each PHC, at least 23 subjects recruited
to allow required total sample of 115 needed.

Participants’ recruitment and screening were con-
ducted from July–August 2020 based on following
criteria: aged > 60 years, residents of Jakarta, and
able to follow study protocols. Minimum total sample
size needed was 115 based on calculation to estimate
correlation (alpha = 0.05, 0.8 power, and correlation
estimation was 0.33 based on Arjuna et al. [19]). We
added 1.5 design effect and 10% as non-response rate.
Therefore, total of 133 subjects participated in the
study to meet the required minimum sample size.
During data collection in Jagakarsa PHC, from 25
participants recruited, there were five subjects that

have incomplete data due to unavailibility to be inter-
viewed. However, minimum sample were able to be
fullfilled from other PHC participants.

All subjects have signed a written informed-
consent before the start of the study. Ethical
permission of the study obtained from Research
Ethics Committee, Faculty of Medicine, Universi-
tas Indonesia and Dr. Cipto Mangunkusumo General
Hospital (protocol number: 20-04-0424). Additional
study permission also obtained from Department of
Health and Integrated One-Stop Service of Jakarta
province.

2.3. Data collection

Data collection was administered by trained
enumerators that recruited based on academic back-
grounds and experiences in the field. Enumerators
were trained to standardize the interview protocols
and measurement procedures. Before data collection,
pre-testing was conducted among subjects that were
different from study subjects in Tanjung Priok PHC.
This was to allow better understanding in each items
questionnaire and avoiding leading questions. Inter-
view flow and adjustment with field conditions were
revised into the final study protocols.

Due to the Covid-19 pandemic during data col-
lection period, study protocols were following safety
instructions from the government to minimize direct
contact with respondents. The steps were performed
based on the procedures below:

Interview via phone were conducted to acquire data
for domains of healthy ageing status (physical func-
tioning, mental health, and social engagement status),
nutritional screening questionnaire, smoking status,
history of chronic disease, socioeconomic, and demo-
graphic backgrounds of the respondents. The use of
phone interview in the administration of nutritional
screening questionnaire and healthy ageing domains
(ADL, GDS, and social engagement status) has been
studied to be valid and applicable to be conducted in
the community settings [23–28].

Direct measurement was conducted to obtained
data for cognitive function and anthropometric mea-
surement in the PHC. Eligibility criteria to enter the
health center were: not have any indications of fever
(>38◦ C), cough, cold, sore throat, and shortness of
breath. Enumerators were equipped with personal
protective equipment. Respondents were required to
wear face mask during data collection. Both respon-
dents and enumerators were kept at least 1 meter
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distance during interview and wash their hands with
disinfectant before and after direct data collection
conducted.

2.4. General characteristics assessment

Socio-demographic and economic characteristics
measured were age, sex, education, and income. Age
and sex variables measured based on identification
card (ID). Distribution of age were categorized as
early elderly (60–75 years) and older elderly (>75
years). Education were measured based on the last
diploma obtained by subjects and categorized as low
education (lower than elementary school), high edu-
cation (graduated from junior or senior high school),
and higher education (graduated from vocational or
university degree). Income was measured using struc-
tured questionnaire that assessed average monthly
income in Indonesian Rupiahs (IDR) in the past 12
months. Smoking status measured any tobacco con-
sumption at current and in the past with classification
as never smoke, former smoker (have stopped for
more than 12 months), and current smokers. In this
study, chronic diseases history were measured based
on medical check up or medication of following dis-
eases: diabetes melitus, hypertension, cancer, heart
disease, stroke, and chronic respiratory diseases as
the highest contributors to the non communicable dis-
eases (NCD) related death in Indonesia [29]. Subjects
were categorized as no major disease, have 1 disease,
and have two or more chronic diseases.

2.5. Healthy ageing domains measurement

Healthy ageing domains measured in this study
was similar to study done by Lara et.al and Lu
et.al that adopt the most important features includ-
ing physical functioning, cognitive function, mental
or pyscholgical health, and social wellbeing [9, 30].
Physical functioning measured based on sum of 6
indicators of Katz index basic activity daily living
(BADL) and 8 indicators of Lawton scale of instru-
mental activity dailty living (IADL). Subjects were
categorized as high physical functioning (ADL score
14) and low physical functioning (ADL score < 14).
Cognitive function were assessed using Mini Men-
tal State Examination (MMSE) and subjects were
classified as normal cognition (MMSE > 24) and
having impairment (MMSE < 23). Mental health or
psychological domains were assesed using Geriatric
Depressive Screening Scale short form (GDS-15) and

subjects scored > 5 were categorized as having indi-
cation of depressive symptoms, while score < 5 as
have no depressive symptoms. Lastly, social well-
being were assesed using social engagement index
score developed by Bassuk et.al that measured con-
tact with spouse, family, friends, activities in religion
and communities. The index were ranged from 0–6
and categorized as active engagement if scored from
3–6, while inactive engagement were scored 0-2 [31,
32].

2.6. Nutritional status and anthropometric
measurements

Nutritional status and anthropometric measure-
ment data assessed based on Mini Nutritional
Assessment–Short Form (MNA®-SF) [33, 34]. The
use of MNA-SF has been studied to have valid and
sensitive rapid nutritional assessment tools compare
with the full MNA. This form could increase applica-
bility in the community settings [34–36]. There were
six questions items with total screening score were
ranged from 0–14 with higher score would indicated
better nutritional status of the respondents. Respon-
dents were categorized into 3 categories as normal
nutritional status (12–14 points), at risk of malnutri-
tion (8–11 points), or malnourished (0–7 points).

Body weight of subjects measured using SECA®
weighting scale that account 0.1 kg precision. During
weight measurement, the scale should be placed in a
flat surface, subjects required to have proper feet posi-
tion, bare feet, taking off any objects that can alter the
weight, and no movement until the measured num-
ber appears. Respondent were measured twice and the
third measurement were done if the first and second
measurement differs more than 0.1 kg. Height were
measured using Shorr Board® and taken twice with
the nearest 0.1 cm. Third measurement was taken if
the first and second measurement differs for more
than 0.5 cm. These anthropometric values were used
to calculate body mass index (BMI) using formula
weight (kg)/ height (m2).

2.7. Statistical analysis

Data analysis performed using SPSS Statistic
ver. 20.0 (IBM Corporation, Armonk, NY, USA).
Normality test for continues data were analyzed
using Kolmogorov-Smirrnof or Saphiro-Wilk test.
Data on healthy ageing domains, age, MNA-SF
score, income, and number of chronic disease his-



N. Fauziyana et al. / Healthy ageing in urban elderly 203

tory was presented as median (25th percentile–75th
percentile). The data were also presented as the fre-
quency distribution for variables of healthy ageing
domains, age, sex, smoking status, and nutritional
status. Correlation of numerical data (age, MNA-
SF score, income, and number of diseases) with
healthy ageing domains were analyzed using Spear-
man’s correlation test. Mean difference of healthy
ageing domains score in different sex category were
analyzed using Mann-Whitney test. Kruskal Wal-
lis test performed to measure mean difference of
healthy ageing domains score in different education
and smoking status backgrounds. Covariate variables
with p < 0.25 were included in the multivariate anal-
ysis that performed using linear regression test with
CI 95% and significant level at p < 0.05.

3. Results

Figure 1 shows the selection flow for subjects in the
study. Initially, there were 166 subjects screened and
selected to participate in the study. However, there
were 33 subjects that have missing information on the
healthy ageing domains due to unavailability in the
second interview by phone. Total subjects included
in the analyses were 133 persons.

Table 1 presents general characteristics of the
study subjects. Median aged of the elderly were 65.7
(62.2–69.9) years and mostly (94.7) were categorized
as early elderly. Majority of the subjects were female
(59.4%), graduated from junior or senior high school
(49.6%) with average income of IDR 2 million. There
were 8.3% subjects reported as current smokers with
high prevalence of having at least 1 chronic disease
(49.6%).

Distribution of nutritional status and each healthy
ageing domain are presented in Table 2. Based on
the nutritional screening score, there were 18.8%
subjects at risk of malnutrition and only 1 sub-
ject indicated to be malnourished (0.8%). From
four healthy ageing domains measured, prevalence
of functional disability and cognitive impairment
were the highest among other domains. More than
half (55.6%) of study subjects having low physical
function and 46.8% subjects have moderate to mild
cognitive impairment. There were 11.3% subjects
showed indications of depression. However, in the
domains of social engagement, subjects showed high
engagement status with total prevalence of 87.2%.

Fig. 1. Flow of study sampling and subjects recruitment.

Using Spearman correlation test that showed in
Table 3, the study resulted that nutritional screening
score were found to have no correlation with
the functioning score (p = 0.75), however it has
positive but weak correlation with the cognitive
score (r = 0.25, p < 0.00) and moderate correlation
with social engagement score (r = 0.30, p < 0.00).
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Table 1

General characteristics of study subjects

Variable1 Total (n = 133)

Age (year) 65.7 (62.2–69.9)
Early elderly (n, %) 126 (94.7)
Older elderly (n, %) 7 (5.3)

Sex
Male (n, %) 54 (40.6)
Female (n, %) 79 (59.4)

Education
Lower education (n, %) 41 (30.8)
High education (n, %) 66 (49.6)
Higher education (n, %) 26 (19.5)

Income (IDR 1.000k) 2.0k (1.0k–3.2k)
Smoking status

Never smoke (n, %) 110 (82.7)
Former smokers (n, %) 12 (9.0)
Current smokers (n, %) 11 (8.3)

Number of chronic diseases 1.0 (1.0–2.0)
Chronic disease history

No major chronic disease (n, %) 20 (15.0)
Have 1 chronic disease (n, %) 66 (49.6)
Have 2 or more chronic disease (n, %) 47 (35.3)

1Variable presented as median (25th–75th percentile) or n (%).

Table 2

Nutritional status and healthy ageing profile of study subjects

Variable1 Total (n = 133)

MNA-SF score 13.0 (12.0–14.0)
Nutritional status

Normal (n, %) 107 (80.5)
At risk (n, %) 25 (18.8)
Malnutrition (n, %) 1 (0.8)

ADL score 13.0 (12.0–14.0)
Functional status

High functioning (n, %) 59 (44.4)
Low functioning (n, %) 74 (55.6)

MMSE score 24.0 (22.0–26.0)
Cognitive function

Normal cognition (n, %) 70 (52.6)
Moderate to mild impairment (n, %) 63 (47.4)

GDS score 1.0 (1.0–2.0)
Mental health status

No depressive symptoms (n, %) 118 (88.7)
Indicates depressive symptoms (n, %) 15 (11.3)

Social engagement score 4.0 (3.0–5.0)
Social engagement status

Active engagement (n, %) 116 (87.2)
Inactive engagement (n, %) 17 (12.8)

1Variable presented as median (25th–75th percentile) or n (%).

Negative but weak correlation were found between
nutritional screening score and depressive symptoms
score (r = –0.24, p < 0.00). The association with
the three domains were remained significant in
the linier regression analyses as shown in Table 4.

Significant predictor of functioning score was
education (adjusted � = 0.27, 95% CI = 0.21–1.07,
p < 0.00). For cognitive function score, significant
predictors were MNA-SF score (adjusted � = 0.18,
95% CI = 0.07–0.81, p = 0.01), education (adjusted
� = 0.36, 95% CI = 0.94–2.69, p < 0.00), and chronic
disease (adjusted � = 0.19, 95% CI = 0.20–1.38,
p < 0.00). Predictors for depressive symptoms
score were MNA-SF score (adjusted � = –0.38,
95% CI = –0.89–(–0.34), p < 0.00), age (adjusted
� = –0.26, 95% CI = –0.19–(–0.44), p < 0.00),
and chronic disease (adjusted � = 0.22, 95%
CI = 0.17–1.02, p < 0.01). Lastly, social engagement
score predictors were MNA-SF score (adjusted
� = 0.23, 95% CI = 0.05–0.34, p < 0.00) and edu-
cation (adjusted � = 0.22, 95% CI = 0.076– 0.74,
p = 0.02).

4. Discussion

Based on the nutrition screening score, we com-
pared the nutritional status prevalence with other
studies before the pandemic situation. This study
resulted that risk of malnutrition among subjects was
lower than the previous study among urban elderly
in Yogyakarta city, although this result may not
reflect the pre pandemic period [19, 37]. Using the
same MNA-SF indicator, the risk prevalence among
study subjects were also showed better result com-
pare with other Asian countries such as Sri Lanka
and Malaysia [38, 39]. There were limited stud-
ies investigating nutritional status among community
dwelling elderly during pandemic of Covid-19. Liter-
ature reviews highlight the linked among malnutrition
risk, multi-morbidity, and higher risk to mortality
and severity of Covid-19 infections. However, data
on prevalence of malnutrition risk among elderly in
community settings were unknown. Changes in the
nutritional status might be indirectly affected by fac-
tors such as dietary habit changes during lockdown.
Studies showed varied result among adults; those who
changes dietary habit into healthier options mostly
increase consumption of fresh food such as fruit and
vegetables, others showed no significant changes or
worse during pandemic situation [40–43]. Changes in
the dietary habit in several studies were being associ-
ated with pyschological state such as anxiety level and
stress [40, 43, 44].

Although current study showed lower risk of mal-
nutrition compare with the pre-pandemic studies,
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Table 3

Bivariate analyses of nutritional status, general characteristics, and healthy ageing domains

Variablea ADL score p-value MMSE score p-value GDS score p-value Social p-value
engagement

score

MNA-SF score†
R 0.02 0.75 0.25 0.00** –0.24 0.00** 0.30 0.00**

Age†
R –0.15 0.07 –0.08 0.34 –0.15 0.09 –0.07 0.40

Sex£

Male 13.0 (12.0–14.0) 0.10 24.5 (22.0–27.0) 0.03* 1.5 (1.0–2.0) 0.75 4.0 (3.0–5.0) 0.11
Female 14.0 (12.0–14.0) 23.0 (21.0–26.0) 1.0 (1.0–2.0) 4.0 (3.0–5.0)

Education
Lower education 13.0 (11.0–14.0) 0.16 22.0 (18.5–24.0) 0.00** 2.0 (1.0–4.0) 0.03* 3.0 (3.0–4.0) 0.00**
High education 13.0 (12.0–14.0) 24.4 ± 2.6 1.0 (1.0–2.0) 4.0 (3.0–5.0)
Higher education 14.0 (13.0–14.0) 26.5 (22.7–27.2) 1.5 (0.0–2.0) 4.5 (4.0–5.0)

Income†
R 0.02 0.75 0.29 0.00** –0.04 0.62 0.10 0.22

Smoking status
Never smoke 13.0 (12.0–14.0) 0.95 24.0 (21.7–26.0) 0.56 1.0 (1.0–2.0) 0.61 4.0 (3.0–5.0) 0.94
Former smoker 13.5 (11.5–14.0) 24.0 ± 3.5 1.5 (1.0–3.5) 4.0 (3.2–5.0)
Current smoker 13.0 (12.0–14.0) 24.3 ± 3.2 2.0 (0.0–3.0) 3.9 ± 1.7

Number of chronic diseases†
R –0.07 0.38 0.24 0.00** 0.19 0.02* –0.12 0.14

aData presented in mean ± SD, or median (25th percentile–75th percentile). †Spearman correlation test. £Mann-Whitney test. Krusskal-Walis
test. ∗Statistically significant (p < 0.05). ∗∗Statistically significant (p < 0.01).

factors such as weight loss and reduce intake should
be considered closely since it was a common con-
dition that might occur in older age that could
contributed in the poor nutritional status [12]. These
conditions happened due to changing in sense of taste,
loss of appetite, and problems with chewing or swal-
lowing [45]. It is also important to note that majority
of the subjects were categorized as early elderly, thus
having risk to malnutrition could affect in the higher
probability on falls, frailty, and loss of mobility in
later life [46].

Profile of healthy ageing domains were compared
with previous studies before the Covid-19 pandemic.
In urban area of Surabaya, study among community
elderly showed 31.8% of physical dependency and
20.1% of cognitive impairment [37]. Similar preva-
lence were also reported among community dwellig
in urban and rural area of India showed that functional
disablitiy were 25.6% and 37.4% respectively [47,
48]. These numbers showed that the prevalence of
disability among urban elderly in this study subjects
are poorer. In addition, similar functional disabil-
ity prevalence were reported from bigger study that
utilized national survey data in the large-scale com-
munity settings among population in eastern part of
Indonesia [7]. This indicated that the magnitude of
functional disability problems among urban elderly

in this study settings is similar compare with the most
vulnerable area in this country. Compare with pre-
vious study on cognitive function among elderly in
similar study area in 2011, the results showed higher
prevalence of memory and cognitive problems both
in the community and institutionalized settings [11,
49]. The rate of cognitive impairment this study also
higher compare to urban elderly in India and China
with the rate of 26% and 20.1% respectively [50, 51].

To the best of our knowledge, there were no
study reported prevalence of healthy ageing domains
among community dwelling during the Covid-19
outbreak in Indonesia. However, studies have evalu-
ated cognitive decline among patients with dementia
diseases during pandemic in several countries. The
results showed that MMSE score decreased ranging
from 0.6 to 3.1 points during the pandemic [52–54].
Decreased of cognitive during the pandemic were
associated with several aspects in studies from dif-
ferent countries. The main aspects were reported
associated with interaction among domain that to be
related each other. Factors such as changes in routine
activities due to social isolation has been reported
to reduce autonomy in daily living activities that
could affect the cognitive decline [55, 56]. Similar
to this study findings, physical disability were also
prevalent among subjects in this study that might
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Table 4

Association of nutritional screening score with healthy ageing
domains by linear regression analyses

Variables Adjusted � 95% CI p-value

ADL score
MNA-SF –0.02 –0.23–0.17 0.79
Age –0.12 –0.09–0.01 0.17
Sex 0.11 –0.21–1.06 0.20
Education 0.27 0.21–1.07 0.00**

MMSE score
MNA-SF 0.18 0.07–0.81 0.01*
Sex –0.01 –1.21–1.04 0.85
Education 0.36 0.94–2.69 0.00**
Income 0.06 0.00–0.00 0.46
Disease history 0.19 0.20–1.38 0.00**

GDS score
MNA-SF –0.38 –0.89–(–0.34) 0.00**
Age –0.26 –0.19–(–0.44) 0.00**
Education –0.08 –0.84–0.27 0.31
Disease history 0.22 0.17–1.02 0.00**

Social engagement score
MNA-SF 0.23 0.05–0.34 0.00**
Sex –0.05 –0.57–0.31 0.56
Education 0.22 0.06–0.74 0.02*
Income –0.04 0.00–0.00 0.66
Disease history –0.15 –0.45–0.00 0.05

CI: Confidence interval. ∗Statistically significant (p < 0.05).
∗∗Statistically significant (p < 0.01).

contributed in the worsening the overall cognitive
function. In addition, psychological disorders such as
loneliness and depression due to social isolation were
being highlighted to be the most prevalent aspects
affected cognitive and functional decline in elderly
[52, 54, 57].

Despite higher prevalence in functional disabil-
ity and cognitive impairment, depression prevalence
and social engagement among subjects in this study
showed contrast results compare with previous stud-
ies before the pandemic. Prevalence of subjects
indicating depression symptoms among subjects in
this study were lower than the general elderly com-
munity settings before the pandemic that showed
18.5% prevalence of depression [49]. In addition,
subjects in this study also showed higher prevalence
on social engagement status compare to study among
community elderly in the same city in 2011 [10].
Although studies on depression and social interaction
among elderly during pandemic in Indonesia were
not yet known, similar study findings were reported
among older adults both in community dwelling or in
the primary care settings. Majority of the older adults
reported there were no increase of depressive symp-
toms before and the pandemic lockdown [57, 58].
The possible explanation was reported where par-

tial or non-restrictive lockdown method such were
applied in Jakarta enabled people to have certain
access to going outside that contributed to more sta-
ble mental health state during the pandemic [59].
In the aspects of social activities, although there
were restriction in the gathering or other in-person
meeting, alternative methods such as contact with
relatives and friends using phone has been reported
to not change the social engagement and loneliness
state of the elderly [58, 59]. Current study finding
reported that nutritional screening score is associ-
ated with MMSE, GDS, and social engagement score
after adjustment for possible confounders. However,
the association was not observed between nutritional
screening score with ADL. Education was found to
be significant predictor of ADL rather than nutri-
tional screening score. Subjects with higher level
of education were associated with higher level of
ADL. Study conducted by Garber et.al reported
similar finding among community dwelling in the
US where better education could indicate level of
socioeconomic position that enable higher opportu-
nity of subjects to access health care services that
support better functional level and chronic disease
management [60].

Linier regression analysis showed that subjects
with higher level of education, reporting more
diseases, and have better nutritional score were asso-
ciated with higher MMSE. Previous study among
Lebanese older adults supported the finding where
nutritional status was factor that associated with
cognitive state (OR = 3.03, CI 95% = 1.41–6.53,
p = 0.005) [18]. The relationship was explained due
to the role of nutrients intake in the regulation of
neurotransmitter and anti-oxidant pathways. Good
nutrition provided sources of energy and micronutri-
ent that can affect multiple brain process by providing
essential metabolic load and protect neural defect that
will determine cognitive ability [61]. Besides nutri-
tion, education were important factors that have been
studied to contributed in cognitive status [31, 62].
Education were found to be protective factor against
cognitive decline in older age by increasing cogni-
tive reserve. It is suggested that education influence
lifestyle choices that could impact better health sta-
tus, better opportunities in health care use and quality
of care, as well as changes of habits related to occur-
rence in diseases that at the end impacted in cognitive
function [63]. Current study also found that subjects
with more diseases history are associated with higher
cognitive state. The explanation was related with edu-
cation level that could affect access to information
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and care that those with more education were more
likely reporting their history of diseases [62].

In this study, nutritional status and disease history
were associated with mental health domain score.
Subjects with poor nutritional status and reported
more diseases in this study had higher depression
sypmtoms score. Study on review article by Al-
Rasheed et.al reported that there was vicious circle
between depression and malnutrition in elderly. There
were common risk factors on both variables such
as loneliness, lack of social support, physical ill-
ness, functional impairment, financial paucity, and
endocrinal disturbances [64]. It is suggested that mal-
nutrition may affect depression through biological
changes such as lack in consumption of esential nutri-
ents that impact lower in immune functions [65]. In
relation with malnutrition, Wahyudi et.al reported
that chronic disease history such as diabetes mel-
litus that were commonly occur in older age were
also associated with higher risk to develop depres-
sion. Subjects with complication in chronic diseases
would experience higher risk of disability and cogni-
tive decline that at the end contributed in development
of depression [66].

Lastly better nutritional status and education level
of the subjects were associated with better social
engagement status in this study. Current study noted
that nutritional status was correlated with several
healthy ageing domains including social engage-
ment. Similar with depression, social engagement
and nutritional status were interrelated each other.
Malnutrition has been studied to adversely impact
general health status in elderly such as increase
in weakness, diminished activity, exacerbation pre-
existing illness, and poor prognosis that will affect
subjects ability to engaging with social life [64].
In the other hand, social issolation such as living
alone would impact ability of elderly to access better
nutritional intake that resulted in higher risk of mal-
nutrition [45]. Beside nutrition, education was factor
that being highlighted to be important predictors of
social status for many health outcomes including in
several healthy ageing studies [26, 45, 40, 62]. Sowa
et al. reported that role of education were affecting
level of health knowledge, beliefs, and awareness
to diseases risk factors that attributed to healthier
lifestyle and better access to information and care. In
addition, better education were also associated with
higher opportunities in employment and impacted
level of interaction with outside communities [62].

This study was among the first to examine
comprehensive healthy ageing domains and its asso-

ciation with nutritional status indicated by MNA-SF
among urban elderly population in Jakarta, Indonesia.
Domains of healthy ageing and nutritional screening
score were measured based on established indi-
cators, thus comparison among studies could be
conducted in the future. Validated measurement tools
and standardized data collection procedures were also
conducted to maximize data quality administration.

There were limitations needed to be considered
in current study. First, using health facility based
as study sampling frame could influenced the result
on high prevalence of chronic diseases among sub-
jects, since those who were coming to health facility
would represent tendency of those having more health
concern. Furthermore, recall bias might occur dur-
ing interview due to decrease in cognitive function in
elderly. However, by considering the level of educa-
tion that most of the subjects achieved high school
or higher, this bias could be minimized. The reason
was due to higher level of education has been stud-
ied to increase interview response rate and higher
cognitive reserve that could trigger valid informa-
tion during assessment [26]. In addition, considering
data that cross-sectionally conducted during pan-
demic of COVID-19 in Indonesia, behavioral and
dietary changes that might happen before and during
the pandemic among subjects could not be compared.
Thus, causalities for higher level of functional lim-
itation and cognitive impairment that occur due to
social restriction among study subjects could not be
examined.

5. Conclusion

The study showed that higher nutritional screening
score was associated with higher level of cognitive
score, lower depression and higher social engagement
status. However, nutritional score was not associated
with functioning ability in this study. Significant pre-
dictor for physical function score was education level.
Nutritional screening score, education, and disease
history were associated with cognitive score. In the
domain of depressive symptoms, nutrition score and
disease history were found to be the significant pre-
dictors. Lastly nutritional score and education were
associated with domain of social engagement score.
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Milia DI. Predictors of healthy ageing: Public health policy
targets. BMC Health Serv Res. 2016;16(Suppl 5):441-79.

[63] Shatenstein B, Ferland G, Belleville S, Gray-donald K,
Kergoat M, Morais J, et al. Diet quality and cognition



210 N. Fauziyana et al. / Healthy ageing in urban elderly

among older adults from the NuAge study. Exp Gerontol.
2012;47:353-60.

[64] Al-Rasheed R, Alrasheedi R, Al Johani R, Alrashidi H,
Almaimany B, Alshalawi B, et al. Malnutrition in elderly
and its relation to depression. Int J Community Med Public
Heal. 2018;5(6):2156-60.

[65] Wei J, Fan L, Zhang Y, Li S, Partridge J, Claytor L, et
al. Association between malnutrition and depression among

community-dwelling older Chinese adults. Asia-Pacific J
Public Heal. 2018;30(2):107-17.

[66] Wahyudi ER, Setiati S, Harimurti K, Dewiasty E, Istanti R.
Risk factors for depressive symptom changes in Indonesian
geriatric outpatient. Acta Med Indones. 2012;44(1):47-52.


