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Abstract
Background  Due to cognitive impairments, people with dementia (PWD) often have difficulties in eating and 
drinking. This study aimed to assess the nutritional status, dietary quality and eating disturbance issues among PWD 
in Vietnam.

Methods  We conducted a cross-sectional study at the Vietnamese National Geriatric Hospital from April to 
December 2022. We used Mini-Mental State Exam (MMSE) to classify the severity levels of dementia. Mini Nutritional 
Assessment (MNA), 24-hour recall, eating disturbance questionnaires, and anthropometric indicators were used to 
evaluate the nutritional status, dietary quality, and eating disorders of study subjects.

Results  Overall, among 63 study participants, 74.6 per cent of PWD were at risk of or having malnutrition. By 
dementia classification according to MMSE scale, people with moderate and severe dementia accounted for 53.3 per 
cent of those who met the recommended energy levels, compared to 42.4 per cent of people with mild dementia 
and normal people. In the above two groups, around three per cent of participants reached the recommended 
amount of fibre. Calcium (50–70%), vitamin A (80–90%), and D (90%) were found to be the most severe deficiency 
forms of minerals and vitamins in both male and female participants. The majority of participants (90.5%) had at least 
one form of eating disorders with the most frequent issue being appetite changes (76.2%) and swallowing issues 
(50.8%).

Conclusions  PWD in our sample frequently experienced malnutrition, a lack of essential nutrients, difficulties 
swallowing, changes in eating habits and appetite. It is neccesary to early screen and assess nutritional status and 
swallowing disturbance in PWD, and instruct their caregivers to prepare nutritious meals for them.
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Introduction
Globally, dementia is one of the leading causes of depen-
dency and impairment in the older population. Overall, 
the number of people with dementia (PWD) worldwide is 
increasing at an alarming rate, from an estimated 50 mil-
lion PWD in 2020 to 82 million in 2030 and 152 million 
by 2050 [1]. As one of the regions experiencing the fastest 
growth in the older population [2], Southest Asia is fore-
casted to stand with significant growth in the incidence 
of dementia. A current systematic review of Poon et al., 
(2020) estimated that the number of PWD in Southeast 
Asia Region in 2015 was 5.51 million, with projections of 
6.66 million in 2020 and 9.6 million in 2030 [3]. In Viet-
nam, according to the first National Dementia Confer-
ence, the number of individuals in Vietnam affected by 
dementia is projected to rise up to 1.2  million by 2030, 
from an estimation of 660,000 in 2015 [4]. Progressive 
dementia will result in more severe repercussions as its 
incidence rises. This syndrome has caused physical, psy-
chological, social and economic impacts on PWD, their 
families, caregivers, and society at large [5, 6].

PWD are facing many serious nutritional problems 
including weight loss, malnutrition, poor dietary intake, 
and eating disturbances. Indeed, PWD frequently strug-
gles to eat and drink due to physical limitations, men-
tal and cognitive deficits, as well as psychological issues 
including depression and agitation [7]. According to the 
European Society for Clinical Nutrition and Metabolism 
(ESPEN), the development of dementia can cause a loss 
of the ability to eat efficiently, a loss of ingrained eating 
habits, an increase in energy requirements, and a shift in 
eating patterns, which can result in a smaller variety of 
meals and an unbalanced nutritional intake [6]. The abil-
ity to swallow, drink, and eat is typically the last function 
to be lost in PWD, with dire implications [6]. Finally, a 
vicious cycle of dementia and general malnutrition has 
been set off [6], which has added exacerbation of health 
conditions, increased mortality, and lowered the patients’ 
and caregivers’ quality of life.

Worldwide, eating problems in PWD have been 
reported in previous studies, although those studies 
have focused on only one or a few specific issues. Mal-
nutrition and weight loss have been widely recognized 
as important clinical characteristics of dementia, with 
a higher frequency in older individuals [6, 8]. A system-
atic review and meta-analysis reported that the pooled 
prevalence of malnutrition and the risk of malnutrition 
among PWD in long-term care was 26.98 per cent and 
57.43 per cent, respectively, using the Mini Nutritional 
Assessment (MNA) tool [8]. Eating disturbances are a 
natural part of advanced dementia progression [9]. A 
previous cohort study in Japan found that eating distur-
bances were observed in more than 80 per cent of people 
with Alzheimer’s disease (AD) [10], which is the most 

common type of dementia [1]. PWD frequently strug-
gles to maintain an adequate intake of food and fluids, 
while there are basic self-care requirements for humans 
[11]. An 1-year longitudinal study reported that dietary 
intakes by people with AD are much less compared to 
cognitively intact age-matched controls, with significant 
differences in energy, macronutrients, calcium, iron, zinc, 
vitamin K, A, and dietary fiber [12].

In Vietnam, previous studies have shown that older 
adults with dementia often experienced malnutrition and 
were at risk of malnutrition [13–15]. Using the MNA, a 
cross-sectional study in 2021 found that among inpatient 
PWD at the Vietnamese National Geriatric Hospital, 
malnutrition was present in 66 per cent of the partici-
pants and that malnutrition risk was 29 per cent of the 
time [13]. Another cross-sectional study in 2023 in the 
same location indicated that the prevalence of malnutri-
tion was 18.4 per cent, and the risk of malnutrition was 
59.8 per cent [15]. However, to date, evidence on malnu-
trition and other eating difficulties in PWD in Vietnam 
has not well reported. Thus, it is critical to comprehen-
sively assess the nutritional status, dietary intake, and 
identify eating disorder problems that PWD have faced. 
Therefore, this study was conducted to assess the nutri-
tional status, dietary quality and eating disturbance issues 
of PWD with different severity levels in Vietnam.

Methods
Study participants
This study was conducted in inpatient and outpatient 
PWD attending the Vietnamese National Geriatric Hos-
pital from April to December 2022. The eligible criteria 
for recruiting participants included (a) having a formal 
diagnosis with dementia using Diagnostic and Statisti-
cal Manual of Mental Disorders, Fifth Edition (DSM-V) 
criteria (2013) [16] by specialists; (b) having full medical 
records; (c) providing informed consent to participate in 
the study. Exclusion criteria included: (a) having medical 
conditions that can affect the nutritional status of people 
with dementia such as fever, cancer, acute illness, severe 
food allergy, severe digestive disorder; or (b) having 
major psychiatric disorders or neurological disorders or 
developmental abnormalities other than dementia, which 
may influence their smell and taste; or (c) patients requir-
ing special therapeutic diets.

In this study, we used the sample size formula for esti-
mating a proportion. By applying p = 0.95 (the percentage 
of PWD having malnutrition using MNA [13]), ε = 0.06 
and α = 0.05, the sample size was 56. We also added a 
refusal rate of 10 per cent and the final number was 61 
subjects. In fact, the total of 63 PWD took part in this 
study. All PWD attending the hospital during the study 
period, who met the inclusion criteria were chosen for 
the study until the sample size was reached.
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Measurement and instruments
The trained investigators collected the data using an 
interview-administered questionnaire. It took about 
20  min to complete the whole questionnaire, and all 
results were recorded and managed using REDCap soft-
ware. The Eating Disturbance Issues questionnaire was 
translated into Vietnamese by one researcher (LTTL) 
then translated back to English by two senior research-
ers (AKD and GTN). After this step, we conducted a pilot 
study among nine PWD who had various demographic 
characteristics to test the questionnaire. Based on the 
basis of participants’ comments, small phrasing adjust-
ments were made. The official questionnaire in this study 
included six main parts:

Demographic characteristics  PWD age, gender, current 
occupation, educational attainment, people whom PWD 
is living with (family/caregivers/live alone/others), living 
area.

The mini mental state exam (MMSE)  Mini Mental State 
Exam (MMSE) has widely used to evaluate the severity 
of dementia in clinical and research settings in the world 
[17]. It has demonstrated significant efficacy in detecting 
dementia among elderly people in the Vietnamese com-
munity [18]. This examination had 11 items covering 
memory, calculation, attention, recollection and assess-
ing the ability to name, follow verbal and written orders, 
compose a statement on the spot, and duplicate a com-
plex polygon comparable to a Bender-Gestalt Figure. The 
test result was classified as following: (a) 0–9 points as 
severe dementia, (b) 10–17 points as moderate dementia, 
(c) 18–23 points as mild dementia, and (d) ≥ 24 points as 
normal. A score of 0 was the lowest and 30 was the highest 
possible. The higher the score, the better the participant’s 
cognitive performance [17].

Anthropometric indices  We measured anthropometric 
indicators such as weight, height, BMI, mid-upper arm 
circumference (MUAC), muscle mass, body fat percent-
age. Specific techniques were described as follows.

 	• Weight of patients was measured using the 
Tanita scale (BC 758), with the accuracy of 0.1 kg. 
Participants stood in the middle of the scale; their 
eyes looked straightly, weight was evenly distributed 
on both legs. The scale was placed in a stable and flat 
position.

 	• Vertical height of patients was measured with 
a wooden ruler with the accuracy of 1 mm. 
Participants took off shoes, and their heels, legs, 
buttocks, shoulders, heads stayed in a straight line 
against the vertical ruler, while their eyes looked 

straight in a horizontal line. Two hands hung along 
his/her sides.

 	• BMI was calculated by dividing weight in kilograms 
to height in meters squared, in the metric 
system. Using WHO classification (1998) for 
adults, BMI < 18.5 is considered as underweight, 
18.5 ≤ BMI ≤ 24.9 as normal range, 25 ≤ BMI ≤ 29.9 as 
overweight, BMI ≥ 30 as obesity [19].

 	• To measure the MUAC, we used a soft, non-stretch 
ruler with an accuracy of 1 mm. We determined 
the point which was the middle of the apex of the 
shoulder blade and the apex of the brachial ridge of 
the left mid-arm.

 	• To determine muscle mass (kg) and body fat 
percentage (BF%) (%), we used bioelectrical 
impedance analysis (BIA) of Tanita scale (BC 758). 
For the scale to display the results, the patient must 
stand upright on the scale for at least 10–20 s.

Mini nutritional assessment (MNA)  MNA-LF (Mini 
Nutritional Assessment – Long Form) was applied to 
screen and assess the nutritional status of people 65 years 
and older. The MNA was developed and validated with 
the purpose of offering geriatric patients in clinics, hospi-
tals, and nursing homes a solitary, expeditious evaluation 
of their nutritional status [20]. Many previous studies in 
Vietnam applied MNA as a global tool to assess malnutri-
tion risk in older adults in multiple settings [14, 20, 21]. 
The questionnaire had two sections, including screening 
and assessment parts. The first part consists of six items 
about weight loss, food intake, neuropsychological prob-
lems, psychological stress or acute disease, mobility and 
Body Mass Index (BMI). The second part focuses on vari-
ous aspects such as independent living, medication usage, 
ulcers, diet, food and fluid consumption, mode of feeding, 
self health report, mid-arm and calf cicumference. The 
total MNA score of both parts is 30. Nutritional status 
of PWD was categorized as followed: under 17 points as 
malnutrition, 17-23.5 as at risk of malnutrition, and 24–30 
as normal nutritional status [20].

To measure calf circumference (CC) in the MNA scale, 
we used a soft, non-stretch measurement tape with an 
accuracy of 1  mm. The measurement was performed at 
the widest part of the calf, in the sitting position with 
their bare feet down, with participants’ legs bent to 90 
degrees.

24-hour food intake  Participants were asked to report 
their dietary intake within past 24 h in three typical days 
(not holidays, anniversaries, parties, birthdays, fasting 
days, or any special-diet days) include all meals, snacks, 
and beverages consumed. The balance of the diet was also 
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assessed including daily energy intake in kcal (EN%), as 
well as protein, fibre, fat intake, and micronutrients.

Eating disturbance issues questionnaire  Eating distur-
bance issues questionnaire, which is newly used to assess 
characteristics of eating disturbance in PWD, had been 
originally designed by Ikeda et al. (2002) [23] and had 
been adapted by Kai et al. (2015) [10]. It contains 37 ques-
tions covering 5 issues/behaviors namely (a) swallowing 
disturbance, (b) appetite changes, (c) food preference 
including sweet food preference and food fads, (d) eating 
habits including stereotypic eating behaviors and decline 
in table manners, and (e) other eating behaviors including 
food cramming and indiscriminate eating. To determine 
the presence or absence of a certain issue, we determined 
the difference between premorbid condition and the most 
recent month’s assessment. If the patient had significant 
change in any symptom, we would determine that symp-
tom is present [10].

Data analysis
The data analysis was conducted using Stata 16.0 soft-
ware. Descriptive statistics were performed through the 
calculation of mean values, standard deviations (SD) 
for quantitative variables and frequency, percentage for 
nominal/categorical variables and ordinal variables) 
Inference statistics were used to compare the differences 
in nutritional status and eating disturbance issues among 
patients with different severity levels of dementia accord-
ing to MMSE. A p-value ≤ 0.05 was considered statisti-
cally significant for all analyzes. In addition, we expressed 
the effect size (ES), which refers to the degree of the dis-
parity observed between groups [24], by different coeffi-
cients corresponding to different tests.

In analyzing nutritional status and dietary quality, it 
is necessary to comprehend the differences between 
two severity levels of dementia as mild (early stage) and 
severe (advanced stage) for appropriate nutritional con-
sultation and development of nutritional intervention 
programs [6]. For nutritional status, we used independent 
t-test and Mann-Whitney test to examine the differences 
in nutritional status and anthropometric indices across 
two dementia groups based on MMSE scores: moderate/
severe (MMSE ≤ 17 points) and normal/mild (MMSE ≥ 18 
points).

Regarding to 24-hour food intake, we described the 
number and proportion of people meeting the recom-
mended needs according to two genders (male and 
female) and according to two dementia groups (normal 
- mild, and moderate – severe). In addition, daily intakes 
of food items and nutrients were calculated using the 
Vietnamese food composition Table (2019) [25]. The 
amount of nutrient was compared to the recommenda-
tion according to ESPEN guideline on clinical nutrition 

and hydration in geriatrics [26] and Dietary Guidelines 
for Americans 2020–2025, 9th version [27].

In terms of eating disturbance, a symptom was consid-
ered positive if it was rated as frequent (about once per 
week) to very frequent (one or more times per day or 
continuously). Any symptoms of any domain including 
swallowing disturbance, appetite changes, food prefer-
ence, eating habits, and eating behaviors were reported, 
that domain was marked as positive. In addition, because 
“loss of appetite” and “increase in appetite” may have 
distinct neurological origins, these two symptoms were 
studied independently in the domain of “change of appe-
tite” [10]. We used χ2 test and Fisher’s exact test to evalu-
ate the differences in each domain of eating disorder 
issues between four dementia groups including normal, 
mild, moderate, and severe, similar to the classification of 
dementia groups in previous study [10].

Ethical consideration
Prior to the data collection, written informed consent 
was provided to PWD or their families/main caregivers. 
Participants can refuse or withdraw from the study at any 
time, without any impact on their treatment progress. All 
information on research subjects was kept confidential 
for research purposes only. The study was approved by 
the Institutional Ethical Review Board of Hanoi Medical 
University (code 509/GCN-HDDDNCYSH-DHYHN). 
This study was supported by the National Institutes of 
Health (NIH) R01AG064688 grant (Hinton/Nguyen 
MPI). The content of this study is solely the responsibil-
ity of the authors and does not necessarily represent the 
official views of the NIH.

Results
Among 63 participants, females accounted for 68.2 per 
cent, and about three-fourths of participants (74.6%) 
lived in urban areas. At the time of studying, the percent-
age of people with mild, moderate and severe dementia 
were 33.33%, 31.8% and 15.9%, respectively. The mean 
age was 74.7 ± 7.3 (years), and the average MMSE score 
was 17.1 ± 7.0 (Appendix S1).

Table  1 illustrates the nutritional status of study sub-
jects by severity levels of dementia. According to MNA 
scale, 74.6% participants suffered from malnutrition or 
were at risk of malnutrition. Using BMI, the number of 
underweight was 3.2%. The mean BMI and MNA score of 
subjects were 24.4 ± 5.5 and 20.5 ± 3.7, respectively. Other 
anthropometric variables include weight (55.5 ± 8.9, kg), 
height (1.5 ± 0.1, m), MUAC (27.3 ± 3.4, cm), muscle mass 
(35.0 ± 7.3, kg), body fat percentage (32.4 ± 7.3, %). There 
were no statistically significant differences in nutritional 
indicators between two groups of normal/ mild dementia 
and moderate/severe dementia.
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Table 2 presents the percentage of PWD meeting nutri-
tional dietary recommendations. Among people with 
moderate and severe dementia, more than half of the 
participants met the energy recommendations, which 
was higher than that of mild dementia and normal group 
(42.4%). In addition, a large percentage of participants in 
both groups reached the recommended protein (70.0% 
and 75.8%, respectively). By contrast, a low proportion of 
all study subjects reached the recommended fibre intake 
(3.3% and 3.0%, respectively).

Regarding to minerals and vitamins, nutrients deficien-
cies in the diet of PWD varied depending on gender and 
severity of the disease. Among women with moderate 
and severe dementia, most subjects did not meet cal-
cium, folate, vitamin A, D recommendations (50%, 55%, 
80%, 90%, respectively), while among women with mild 
dementia or normal cognition, most participants did 
not meet the required needs of calcium (60.9%), magne-
sium and folate (56.5%), vitamin A (82.6%), and D (87%) 
(Appendix S2). Meanwhile, among men with moderate 
and severe dementia, 50% met recommended calcium, 
70% met magnesium, 80% met vitamin A, and 90% met 
vitamin D level. Among men with mild dementia or nor-
mal cognition, the most deficient nutrients in their diets 
were vitamin B2 and PP (50%), potassium, zinc and folate 
(60%), calcium and vitamin B12 (70%), magnesium, vita-
min A and D (90%) (Appendix S3).

Table  3 describes the frequency and percentage of 
PWD having eating disturbance issues and its compo-
nents by severity levels of dementia. Among 63 individu-
als, 90.5% of people had at least one eating disturbance 
issue. In five domains, “appetite changes” accounted for 
the largest proportion (76.2%), followed by “eating habits” 
(60.3%), “Swallowing disturbance” and “food preferences” 
(50.8%). However, there were no statistically significant 
differences in the prevalence of eating problems between 
four levels of dementia including normal, mild, moderate 
and severe.

Figure  1 shows the proportion of PWD having eating 
disturbance issues. The group with the most eating disor-
ders was those with moderate dementia (35.1%).

Discussion
To the best of our knowledge, our study is one of the 
first studies in Vietnam evaluating the nutritional status, 
balance of dietary intake and several eating problems of 
PWD. The findings provide valuable evidence to clini-
cians, public health experts, and policy makers in early 
screening nutritional status, identifying main eating diffi-
culties and proposing dietary recommendations for PWD 
in Vietnam. This research showed a significant frequency 
of PWD being malnourished or at risk of malnutrition. 
Regardless of gender or dementia severity, the diets of 
PWD in Vietnam were particularly low in calcium, vita-
mins A and D. PWD faced a lot of trouble swallowing 

Table 1  Nutritional status of study subjects by the severity levels of dementia (n = 63)
Nutritional status Total (n = 63) Moderate and Severe (n = 30) Normal and Mild (n = 33) p-value ES

n % n % n %
Nutritional status according to MNA
Malnutrition 10 15.9 6 20.0 4 12.1 0.53C 0.1429W

At risk of malnutrition 37 58.7 18 60.0 19 57.6
Normal 16 25.4 6 20.0 10 30.3
Nutritional status according to BMI
Underweight 2 3.2 1 3.3 1 3.0 0.15F 0.2578V

Normal 38 60.3 15 50.0 23 69.7
Overweight 22 34.9 14 46.7 8 24.2
Obese 1 1.6 0 0 1 3.0
Nutritional indicators Mean SD Mean SD Mean SD p-value ES
MNA score 20.5 3.7 19.8 3.6 21.1 3.8 0.11T 0.35

(-0.15–0.85)D

Weight (kg) 55.5 8.9 56.6 9.7 54.6 8.2 0.72 -0.22
(-0.72 -0.28)D

Height (m) 1.5 0.1 1.5 0.1 1.5 0.1 0.23M -0.04R

BMI (kg/m2) 24.4 5.5 23.9 3.2 24.8 7.1 0.72M -0.01R

MUAC (cm) 27.3 3.4 27.4 3.0 27.3 3.7 0.97 -0.01
(-0.50–0.49)D

Muscle mass (kg) 35.0 7.3 36.5 8.3 33.8 6.2 0.30M -0.03R

Body fat percentage (%) 32.4 7.3 31.6 7.5 33.1 7.2 0.45 0.20
(-0.31–0.70)D

Notes: MNA: Mini Nutritional Assessment; BMI: Body Mass Index; MUAC: mid-upper arm circumference; ES: effect size;C: Chi-square test;F: Fisher’s exact test;T: t-test;M: Mann-Whitney 
test;W: Cohen’s W;V: Cramer’s V;D: Cohen’s D (95%CI);R: Rank-biserial correlation coefficient
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and their tastes shift, among other eating and drinking 
challenges.

We found a relatively high percentage of people being 
malnourished or at risk of malnutrition, according to 
MNA. Our figure was higher than that of earlier clus-
ter randomized clinical trials [28, 29] (37% and 47.8%, 
respectively). However, our figure was lower than not 
only that of some previous studies in other countries such 
as Finland (91%) [30], Spain (97.6%) [31], but also that 
of a prior study in the same location as ours [13] (95%). 
Our finding is similar to that of a cross-sectional study 
in Belgium [32], which reported that 76% of PWD being 
malnourished of at risk of malnourishment. In general, 
we concur with the prior statement that malnutrition is a 
concern for PWD [6]. PWD frequently have behavioural 
and psychological symptoms, making them consume 
fewer food or liquids. In addition, PWD in their final 
stages depend on others to assist them to eat and drink 
[33]. Their dietary intake may be negatively impacted by 
this reliance, which could also worsen malnutrition and 
its symptoms [34]. Given the strong connection between 
malnutrition and morbidity as well as mortality in older 
adults [35], it is crucial to minimize the risk of malnutri-
tion in PWD, especially older adults, as soon as possible.

In both two groups of normal/mild dementia and 
moderate/severe dementia, most of PWD consumed 
sufficient recommended amounts of protein, but the per-
centage of people who meet their calorie and fibre needs 
was at an average and very low level, respectively. Insuffi-
cient energy may be linked to sarcopenia and frailty [36], 
which contributed to the weight loss, muscle wastage and 
is linked to a higher risk of institutionalization, morbid-
ity, mortality [37, 38], falls, impairments, and fractures 
[39]. In addition, to the extent that all national dietary 
recommendations and the food pyramid for the older 
adults emphasize the need to increase dietary fibre intake 
and, by extension, fruits and vegetables, it appears that 
fibre intake is particularly important for the older adults, 
because it acts as prebiotics on microbiota health in the 
intestinal tract [40].

PWD in Vietnam typically consume low-micronutrient 
diets. Among minerals and vitamins in the diets of our 
study subjects, calcium, vitamin A, and D were more 
often deficient, regardless of gender and severity levels 
of dementia. The repercussions of not getting enough of 
these nutrients in the diet can be very severe, especially 
for older people. Firstly, regarding to calcium and vita-
min D, persons 65 years and older are at a significant 
risk of developing fat-soluble vitamin D because of the 
decline in sun exposure [41]. This can lead to osteoporo-
sis and those who have both dementia and osteoporosis 
have worsen health outcomes [42]. The risk of osteopo-
rosis appears to be reduced by consuming enough vita-
min D and calcium throughout a person’s life [43]. Our Ta
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findings contributed to the body of knowledge indicat-
ing that the older people with dementia in Vietnam have 
a higher risk of fracture and osteoporosis. Secondly, in 
terms of vitamin A, it plays various crucial functions in 
oxidation and immunological function, which are the two 
fundamental aspects of ageing in males as well as females 
[44]. Since vitamin A may be easily supplied from food 
as well as dietary supplements, vitamin A insufficiency in 
older people is uncommon in the United States (US) [45]. 
However, our research demonstrates the opposite; one 
possible reason may be Vietnamese people’s tendency 
of eating less and paying less attention to foods high in 
β-carotene and vitamin A, as well as using dietary sup-
plements less frequently.

The percentage of PWD having at least one eating dis-
turbance issues was high, which was higher than that 
in a prospective hospital-based cohort study in Japan 
[10]. This difference might be because our research par-
ticipants were PWD (including AD and other types of 
dementia), whereas the subjects in the prior study were 

only people with AD. AD is the most common cause 
of dementia [1], while there are many other forms of 
dementia that affect eating and drinking problems [23]. 
In addition, eating disorders are a known natural com-
ponent of dementia development [9]. During the course 
of disease, patients show motor agitation, behavioural 
abnormalities, and cognitive deterioration. As symptoms 
intensify, this frequently causes issues with eating and 
drinking [46]. Although most of our study participants 
fell into the group of mild dementia, the high prevalence 
of eating problems may indicate an increased possibil-
ity of dementia among PWD in our sample in the future. 
However, further studies are still needed to accurately 
predict the risk of advanced dementia in these people.

Among eating issues, our study found that swallowing 
disturbance, eating habits and appetite changes were the 
most common eating problems among PWD. These find-
ings were similar to those of previous studies, indicating 
the high prevalence of PWD having difficulty swallowing 
or dysphagia [10, 47, 48], which caused by the lessened 

Table 3  The frequency and percentage of study subjects having eating disturbance issues by severity levels of dementia (n = 63)
Categories Normal (n = 12) Mild (n = 21) Moderate (n = 20) Severe (n = 10) Total (n = 63) p-value ES

n (%) n (%) n (%) n (%) n (%)
Eating disturbance issues 9 (75.0) 19 (90.5) 20 (100) 9 (90.0) 57 (90.5) 0.10F 0.29V

Swallowing disturbance 6 (50.0) 9 (42.9) 11 (55.0) 6 (60.0) 32 (50.8) 0.80C 0.13W

Appetite change 9 (75.0) 15 (71.4) 17 (85.0) 7 (70.0) 48 (76.2) 0.71F 0.15V

Loss of appetite 2 (16.7) 9 (42.9) 9 (45.0) 2 (20.0) 22 (34.9) 0.26F 0.26V

Increase in appetite 6 (50.0) 4 (19.0) 4 (20.0) 1 (10.0) 15 (23.8) 0.15F 0.31V

Food preference 4 (33.3) 11 (52.4) 14 (70.0) 3 (30.0) 32 (50.8) 0.10C 0.31W

Eating habits 5 (41.7) 11 (52.4) 15 (75.0) 7 (70.0) 38 (60.3) 0.23F 0.27V

Other eating behaviors 3 (25.0) 8 (38.1) 7 (35.0) 6 (60.0) 24 (38.1) 0.43F 0.22V

Note: F: Fisher’s exact test;C: Chi-square test; ES: Effect size; V: effect sizes are expressed as Cramer’s V; W: effect sizes are expressed as Cohen’s W

Fig. 1  The proportion of people with dementia having eating disturbance issues (n = 57)
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tongue movement and delayed swallowing response 
[49, 50]. Since difficulties swallowing directly affect how 
much food is consumed, it may result in a progressive 
decrease in the amount of solid and liquid food, weight 
loss, malnutrition, dehydration, more prolonged hospital 
stays, and higher medical expenses [48, 51–53]. In addi-
tion, our results revealed certain alterations in eating that 
were similar to those observed in earlier studies [10, 41, 
54, 55]. These changes included increased and decreased 
food intake, different food preferences, the use of inedible 
items, and interruptions non the eating process such as 
the sense of smell, movement, and urination, or personal 
hygiene [54]. These were not only observed in non-insti-
tutionalized PWD [55] but also in both inpatients and 
outpatients PWD, according to our study. Age-related 
changes in taste and smell may affect dietary preferences 
and restrict what types and amount of food older people 
consume [10, 41, 54]. Finally, PWD develop a vicious cir-
cle of health issues that includes dementia progression, 
eating disorders, and malnutrition. All of these factors 
could explain why PWD in Vietnam are more likely to 
experience malnutrition in our study.

Regarding to the strengths, this study is among the 
first to assess the nutritional status, dietary quality and 
eating disturbance issues among PWD in Vietnam. Our 
findings have the potential to contribute to future inter-
vention studies to improve nutritional status and eating 
difficulties in PWD. However, several limitations should 
be noticed. Thelimitation in sample size may lead to the 
ability of comparing differences among two groups. Thus, 
nutritional intervention studies could utilize in a large 
sample size to increase the reliability of the findings. Fur-
thermore, future studies should be conducted in differ-
ent regions or different settings in Vietnam to generalise 
the outcome. In addition, we highly recommend that 
future studies should apply diverse methods to assess 
the dietary quality of patients such as 24-hour record-
ing multiple times (3–7 consecutive days, investigating 
the frequency of consumption of food, food weighing) in 
order to increase the accuracy when assessing the qual-
ity of dietary intake. Finally, while the Eating Disturbance 
Issues questionnaire has been utilized globally, it remains 
novel in Vietnam. Further study is required to evaluate 
the reliability and validity of Vietnamese version of this 
tool and to implement it extensively for evaluating eating 
disorders in individuals with dementia.

Based on the findings, it is important to early screen 
and assess nutritional status of PWD, regularly check to 
identify swallowing issue. We recommend that health 
workers should provide specific explanation to care-
givers about skills in nutritional care for PWD, such as 
food selection and preparation to make adequately nutri-
tious meals. For PWD, eating disturbances and other 
challenges are unavoidable; therefore, it is essential to 

recognise and assist them in solving these difficulties, 
especially being willing to accommodate some of their 
dietary preferences or using appropriate eating aids for 
the older population.

Conclusion
In conclusion, malnutrition, deficiencies in calcium, vita-
min A and D, and swallowing disturbance are prevalent 
problems among people with dementia in Vietnam. It is 
necessary to early screen malnutrition and micro-nutri-
ents deficiency for PWD, and personalize the nutritional 
intervention, such as food preferences and eating habits. 
Further research could be directed towards interven-
tion strategies, including dietary preparation and feeding 
techniques, in an effort to enhance the nutritional status 
of people with dementia.

Abbreviations
AD	� Alzheimer’s disease
BMI	� Body Mass Index
ESPEN	� European Society for Clinical Nutrition and Metabolism
MMSE	� Mini-Mental State Exam
MNA	� Mini Nutritional Assessment
MUAC	� mid-upper arm circumference
PWD	� people with dementia
WHO	� World Health Organization

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s41043-024-00570-y.

Supplementary Material 1

Acknowledgements
The authors appreciate the assistance of staffs at Central Laboratory, School 
of Preventive Medicine and Public Health, Hanoi Medical University in testing 
COVID-19 for investigators during the data collection period. We also thank 
all investigators, who are Nutrition students from Hanoi Medical University 
for taking part in data collecting amidst the challenging circumstances of the 
COVID-19 outbreak. We express our gratitude to people with dementia, their 
families and caregivers at National Geriatric Hospital for their contribution to 
our study. We would like to thank doctors, nurses, and healthcare workers at 
National Geriatric Hospital for their dedicated support.

Author contributions
HTL: conceptualization, methodology, funding acquisition, investigation, 
writing – original draft, writing – review and editing, validation, project 
administration; AKD: conceptualization, methodology, investigation, formal 
analysis, writing – original draft, writing – review and editing, validation, 
project co-administration; LTTL: investigation, formal analysis, data curation, 
writing – original draft, writing – review and editing, correspondence; Ha TTN: 
investigation, writing – original draft; GTN: conceptualisation, methodology, 
writing – review and editing; Huong TTN: resources, investigation, writing 
– review and editing; HBTP: writing – original draft; TAN: supervision, writing – 
review and editing; LR: supervision, writing – review and editing.

Funding
This study was supported by the grant from National Institute on Aging (NIA) 
of the National Institutes of Medicine (NIH) [grant number: R01AG064688] 
(Hinton/Nguyen MPI).

Data availability
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request.

https://doi.org/10.1186/s41043-024-00570-y
https://doi.org/10.1186/s41043-024-00570-y


Page 9 of 10Le et al. Journal of Health, Population and Nutrition          (2024) 43:107 

Declarations

Ethics approval and consent to participate
The study was approved by the Institutional Ethical Review Board of Hanoi 
Medical University (code 509/GCN-HDDDNCYSH-DHYHN). Prior to the data 
collection, written informed consent was provided to PWD or their families/
main caregivers. Participants can refuse or withdraw from the study at any 
time, without any impact on their treatment progress. All information on 
research subjects was kept confidential for research purposes only.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1School of Preventive Medicine and Public Health, Hanoi Medical 
University, Hanoi 100000, Vietnam
2Queensland Alliance for Environmental Health Sciences (QAEHS), The 
University of Queensland, 20 Cornwall Street, Woolloongabba, Brisbane, 
Australia
3Population Health Sciences Institute, Faculty of Medical Science, 
Newcastle University, Newcastle upon Tyne, UK
4Department of Geriatrics, Hanoi Medical University, Hanoi, Vietnam
5Scientific Research Department, National Geriatric Hospital, Hanoi, 
Vietnam
6Faculty of Dentistry, University of Medicine and Pharmacy, Vietnam 
National University, Hanoi, Vietnam
7Social Gerontology Division, National Ageing Research Institute, 
Melbourne, VIC, Australia
8Department of Psychological Sciences, School of Health Sciences, 
Swinburne University of Technology, Melbourne, VIC, Australia
9Quality Use of Medicines and Pharmacy Research Centre, UniSA Clinical 
& Health Sciences, University of South Australia, Adelaide, South Australia, 
Australia

Received: 19 December 2023 / Accepted: 17 May 2024

References
1.	 World Health Organization. World Health Organization. 2021 [cited 2021 

Jul 19]. Dementia. https://www.who.int/news-room/fact-sheets/detail/
dementia.

2.	 World Health Organization. Dementia: a public health priority. World 
Health Organization. 2012 [cited 2021 Aug 4]. https://apps.who.int/iris/
handle/10665/75263.

3.	 Poon AN, Xiang Y, Zavalishina Y, Ayanian S, Aitken CF, Procter AC, et al. 
Systematic review estimating the burden of dementia in the WHO Southeast 
Asia Region using bayesian and frequentist approaches. J Glob Health. 
2020;10(2):020701.

4.	 Nguyen TA, Pham T, Dang TH, Hinton WL, Nguyen AT, Pham TL, et al. Toward 
the development of Vietnam’s national dementia plan – the first step of 
action. Australas J Ageing. 2020;39(2):137–41.

5.	 van der Lee J, Bakker TJEM, Duivenvoorden HJ, Dröes RM. Multivariate models 
of subjective caregiver burden in dementia: a systematic review. Ageing Res 
Rev. 2014;15:76–93.

6.	 Volkert D, Chourdakis M, Faxen-Irving G, Frühwald T, Landi F, Suom-
inen MH, et al. ESPEN guidelines on nutrition in dementia. Clin Nutr. 
2015;34(6):1052–73.

7.	 Murphy JL, Holmes J, Brooks C. Nutrition and dementia care: developing an 
evidence-based model for nutritional care in nursing homes. BMC Geriatr. 
2017;17(1):55.

8.	 Perry E, Walton K, Lambert K. Prevalence of Malnutrition in people with 
dementia in long-term care: a systematic review and Meta-analysis. Nutrients. 
2023;15(13):2927.

9.	 Lam RE, Lam PJ. Nutrition in dementia. CMAJ. 2014;186(17):1319–1319.
10.	 Kai K, Hashimoto M, Amano K, Tanaka H, Fukuhara R, Ikeda M. Relation-

ship between Eating Disturbance and Dementia Severity in patients with 
Alzheimer’s Disease. PLoS ONE. 2015;10(8):e0133666.

11.	 Holm B, Söderhamn O. Factors associated with nutritional status in a group of 
people in an early stage of dementia. Clin Nutr. 2003;22(4):385–9.

12.	 Shatenstein B, Kergoat MJ, Reid I. Poor nutrient intakes during 1-Year Follow-
Up with Community-Dwelling older adults with early-stage Alzheimer 
Dementia compared to cognitively intact matched controls. J Am Diet Assoc. 
2007;107(12):2091–9.

13.	 Pham NNQ, Nghiem NT, Ho HTK. Thu nutritional status of dementia inpa-
tients at the National Geriatric Hospital. VMJ [Internet]. 2021 Dec 23 [cited 
2022 May 15];507(2). https://tapchiyhocvietnam.vn/index.php/vmj/article/
view/1392.

14.	 Huynh NTH, Nguyen TTT, Pham HKT, Huynh NTH, Nguyen NT, Cao NT, et al. 
Malnutrition, Frailty, and Health-Related Quality of Life among Rural older 
adults in Vietnam: a cross-sectional study. Clin Interv Aging. 2023;18:677–88.

15.	 Nguyen XT, Nguyen NT, Tran VL. Evaluation of nutritional status among older 
dementia patients. jmpm. 2023;48(3):114–22.

16.	 Regier DA, Kuhl EA, Kupfer DJ. The DSM-5: classification and criteria changes. 
World Psychiatry. 2013;12(2):92–8.

17.	 Folstein MF, Folstein SE, McHugh PR. Mini-mental state. A practical method 
for grading the cognitive state of patients for the clinician. J Psychiatr Res. 
1975;12(3):189–98.

18.	 Long C, Thanh H, Toàn T. Giá trị của trắc nghiệm đánh giá trạng thái tâm thần 
tối thiểu (mmse) trong sàng lọc sa sút trí tuệ ở người cao tuổi tại cộng đồng. 
Tạp chí Nghiên cứu Y học. 2022;149:227–34.

19.	 World Health Organization. Obesity: preventing and managing the global 
epidemic. World Health Organization; 2000.

20.	 Vellas B, Guigoz Y, Garry PJ, Nourhashemi F, Bennahum D, Lauque S, et al. The 
Mini Nutritional Assessment (MNA) and its use in grading the nutritional state 
of elderly patients. Nutrition. 1999;15(2):116–22.

21.	 Tran TP, Nguyen LT, Hirose K, Nguyen TH, Le HT, Shimura F, et al. Malnutrition 
is associated with dysphagia in Vietnamese older adult inpatients. Asia Pac J 
Clin Nutr. 2021;30(4):588–94.

22.	 Nguyen TTH, Vu HTT, Nguyen TN, Dao HT, Nguyen TX, Nguyen HTT, et al. 
Assessment of nutritional status in older diabetic outpatients and related 
factors in Hanoi, Vietnam. J Multidiscip Healthc. 2019;12:601–6.

23.	 Ikeda M, Brown J, Holland AJ, Fukuhara R, Hodges JR. Changes in appe-
tite, food preference, and eating habits in frontotemporal dementia and 
Alzheimer’s disease. J Neurol Neurosurg Psychiatry. 2002;73(4):371–6.

24.	 Sullivan GM, Feinn R. Using effect size—or why the P value is not enough. J 
Grad Med Educ. 2012;4(3):279–82.

25.	 Vietnam National Institute of Nutrition. Vietnamese food composition table. 
Medical Publishing House; 2007.

26.	 Fiaccadori E, Sabatino A, Barazzoni R, Carrero JJ, Cupisti A, De Waele E, et al. 
ESPEN guideline on clinical nutrition in hospitalized patients with acute or 
chronic kidney disease. Clin Nutr. 2021;40(4):1644–68.

27.	 U.S. Department of Agriculture and U.S, Department of US. Depart-
ment of, Health and Human Services, Health and Human Ser-
vices. Dietary Guidelines for Americans, 2020–2025. 9th Edition. 
2020 [cited 2022 Aug 23]. https://www.dietaryguidelines.gov/
resources/2020-2025-dietary-guidelines-online-materials.

28.	 Salva A, Andrieu S, Fernandez E, Schiffrin EJ, Moulin J, Decarli B, et al. Health 
and nutritional promotion program for patients with dementia (nutrialz 
study): design and baseline data. J Nutr Health Aging. 2009;13(6):529–37.

29.	 Roque M, Salva A, Vellas B. Malnutrition in community-dwelling adults with 
dementia (Nutrialz Trial). J Nutr Health Aging. 2013;17(4):295–9.

30.	 Muurinen S, Savikko N, Soini H, Suominen M, Pitkälä K. Nutrition and psycho-
logical well-being among long-term care residents with dementia. J Nutr 
Health Aging. 2015;19(2):178–82.

31.	 Camina Martín MA, Barrera Ortega S, Domínguez Rodríguez L, Couceiro 
Muiño C, de Mateo Silleras B. Redondo Del Río MP. [Presence of malnutrition 
and risk of malnutrition in institutionalized elderly with dementia according 
to the type and deterioration stage]. Nutr Hosp. 2012;27(2):434–40.

32.	 Vanderwee K, Clays E, Bocquaert I, Gobert M, Folens B, Defloor T. Malnutrition 
and associated factors in elderly hospital patients: a Belgian cross-sectional, 
multi-centre study. Clin Nutr. 2010;29(4):469–76.

33.	 Herke M, Fink A, Langer G, Wustmann T, Watzke S, Hanff A, et al. Environ-
mental and behavioural modifications for improving food and fluid intake in 
people with dementia. Cochrane Database Syst Rev. 2018;2018(7):CD011542.

34.	 Jones S. Nutritional interventions for preventing malnutrition in people with 
dementia. Nurs Older People. 2019.

35.	 Hsu YH, Chou MY, Chu CS, Liao MC, Wang YC, Lin YT, et al. Predictive effect of 
Malnutrition on Long-Term Clinical outcomes among older men: a prospec-
tively observational cohort study. J Nutr Health Aging. 2019;23(9):876–82.

https://www.who.int/news-room/fact-sheets/detail/dementia
https://www.who.int/news-room/fact-sheets/detail/dementia
https://apps.who.int/iris/handle/10665/75263
https://apps.who.int/iris/handle/10665/75263
https://tapchiyhocvietnam.vn/index.php/vmj/article/view/1392
https://tapchiyhocvietnam.vn/index.php/vmj/article/view/1392
https://www.dietaryguidelines.gov/resources/2020-2025-dietary-guidelines-online-materials
https://www.dietaryguidelines.gov/resources/2020-2025-dietary-guidelines-online-materials


Page 10 of 10Le et al. Journal of Health, Population and Nutrition          (2024) 43:107 

36.	 Ks S, Mh S, Hm HK, Kh R. Energy Intake and Severity of Dementia Are both 
Associated with Health-Related Quality of Life among older long-term care 
residents. Nutrients. 2019;11(10):2261.

37.	 Haugsgjerd TR, Dierkes J, Vollset SE, Vinknes KJ, Nygård OK, Seifert R, et al. 
Association between weight change and mortality in community living older 
people followed for up to 14 years. The Hordaland Health Study (HUSK). J 
Nutr Health Aging. 2017;21(8):909–17.

38.	 Tangvik RJ, Tell GS, Eisman JA, Guttormsen AB, Henriksen A, Nilsen RM, et 
al. The nutritional strategy: four questions predict morbidity, mortality and 
health care costs. Clin Nutr. 2014;33(4):634–41.

39.	 Clegg A, Young J, Iliffe S, Rikkert MO, Rockwood K. Frailty in elderly people. 
Lancet. 2013;381(9868):752–62.

40.	 Donini LM, Savina C, Cannella C. Nutrition in the Elderly: Role of Fiber. Arch 
Gerontol Geriatr. 2009;49:61–9.

41.	 Fostinelli S, De Amicis R, Leone A, Giustizieri V, Binetti G, Bertoli S, et al. Eating 
Behavior in Aging and Dementia: the need for a Comprehensive Assessment. 
Front Nutr. 2020;7:604488.

42.	 Lary CW, Rosen CJ, Kiel DP. Osteoporosis and dementia: establishing a link. J 
Bone Min Res. 2021;36(11):2103–5.

43.	 Earl S, Cole ZA, Holroyd C, Cooper C, Harvey NC. Session 2: other diseases: 
dietary management of osteoporosis throughout the life course. Proc Nutr 
Soc. 2010;69(1):25–33.

44.	 Watson J, Lee M, Garcia-Casal MN. Consequences of inadequate intakes of 
vitamin A, vitamin B12, vitamin D, Calcium, Iron, and Folate in older persons. 
Curr Geri Rep. 2018;7(2):103–13.

45.	 Chernoff R. Micronutrient requirements in older women2. Am J Clin Nutr. 
2005;81(5):S1240–5.

46.	 Anantapong K, Barrado-Martín Y, Nair P, Rait G, Smith CH, Moore KJ, et al. How 
do people living with dementia perceive eating and drinking difficulties? A 
qualitative study. Age Ageing. 2021;50(5):1820–8.

47.	 Alagiakrishnan K, Bhanji RA, Kurian M. Evaluation and management of 
oropharyngeal dysphagia in different types of dementia: a systematic review. 
Arch Gerontol Geriatr. 2013;56(1):1–9.

48.	 Easterling CS, Robbins E. Dementia and dysphagia. Geriatr Nurs. 
2008;29(4):275–85.

49.	 Sato E, Hirano H, Watanabe Y, Edahiro A, Sato K, Yamane G, et al. Detecting 
signs of dysphagia in patients with Alzheimer’s disease with oral feeding in 
daily life. Geriatr Gerontol Int. 2014;14(3):549–55.

50.	 Chouinard J, Lavigne E, Villeneuve C. Weight loss, Dysphagia, and Outcome in 
Advanced Dementia. Dysphagia. 1998;13(3):151–5.

51.	 Correia S, de Morillo M, Jacob Filho LS, Mansur W. Swallowing in mod-
erate and severe phases of Alzheimer’s disease. Arq Neuropsiquiatr. 
2010;68(6):855–61.

52.	 Affoo RH, Foley N, Rosenbek J, Kevin Shoemaker J, Martin RE. Swallowing dys-
function and autonomic nervous system dysfunction in Alzheimer’s disease: 
a scoping review of the evidence. J Am Geriatr Soc. 2013;61(12):2203–13.

53.	 Paranji S, Paranji N, Wright S, Chandra S. A nationwide study of the Impact 
of Dysphagia on Hospital outcomes among patients with dementia. Am J 
Alzheimers Dis Other Demen. 2017;32(1):5–11.

54.	 Sandilyan MB. Abnormal eating patterns in Dementia- a cause for concern. 
Age and Ageing [Internet]. 2011 Nov 15 [cited 2023 Aug 6];40(eLetters 
Supplement). https://doi.org/10.1093/ageing/el_195.

55.	 Blandford G, Watson L, Mulvihill M, Taylor B. Correlations of aversive feeding-
behavior in dementia patients. In: Journal of the American Geriatrics Society. 
Williams & Wilkins 351 West Camden St, Baltimore, MD 21201 – 2436; 1995. p. 
SA10–SA10.

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

https://doi.org/10.1093/ageing/el_195

	﻿Nutritional status, dietary quality and eating disturbance issues among people with dementia in Vietnam: evidence of a cross-sectional study
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Study participants
	﻿Measurement and instruments
	﻿Data analysis
	﻿Ethical consideration

	﻿Results
	﻿Discussion
	﻿Conclusion
	﻿References


