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Abstract 

Background: Population aging intensifies the public health challenge of malnutrition among the elderly, who face both 

undernutrition and overnutrition. The relationship between BMI and nutritional status in urban Chinese elderly remains 

underexplored. Objective: This study aimed to examine the association between Body Mass Index (BMI) and Mini-Nutritional 

Assessment Short-Form (MNA-SF) scores among community-dwelling elderly in Shanghai. Methods: A cross-sectional survey 

was conducted from January 2019 to January 2023, involving 106 elderly residents aged ≥60 years. Data on demographics, BMI, 

and MNA-SF scores were collected. Statistical analyses included descriptive statistics, Pearson correlation, and simple linear 

regression. Results: The mean age was 70.89 ± 6.56 years, with 75.5% females. Mean BMI was 22.85 ± 3.13 kg/m²; 30.2% were 

overweight and 7.5% underweight. The mean MNA-SF score was 12.23 ± 1.50, with 29.2% at risk of malnutrition. A significant 

positive correlation was found between BMI and nutritional score (r = 0.504, p < 0.001). Linear regression showed BMI 

positively predicted nutritional score (β = 0.243, p < 0.001), with the equation: Nutritional Score = 6.679 + 0.243 × BMI (R² = 

0.254). Conclusion: BMI is positively associated with nutritional scores among Shanghai community-dwelling elderly. 

However, reliance solely on BMI may overlook hidden malnutrition risks in overweight individuals. Community health 

strategies should integrate comprehensive nutritional assessments for targeted interventions. 
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1. Introduction 

Population aging represents one of the most significant 

social transformations of the 21st century. According to 

United Nations projections, the global population aged 60 

years and over is expected to rise to 21.4% by 2050, marking 

the advent of a deeply aged society [1]. China, home to the 

world's largest elderly population, is experiencing an aging 

process characterized by both an unprecedented scale and an 

accelerated pace. Recent national statistics indicate that indi-

viduals aged 60 and over in China have surpassed 260 million, 

constituting 18.7% of the total population and underscoring a 

http://www.sciencepg.com/journal/ajhr
http://www.sciencepg.com/journal/656/archive/6561306
http://www.sciencepg.com/
https://orcid.org/0009-0009-0129-4518


American Journal of Health Research http://www.sciencepg.com/journal/ajhr 

 

295 

critical aging demographic [2]. In this context, promoting 

healthy aging and enhancing the overall health and quality of 

life for older adults have become central pillars of national 

public health strategy. 

Nutritional status is a pivotal, modifiable determinant of 

health outcomes in later life. Adequate nutritional intake is 

essential for maintaining physiological function, delaying the 

progression of chronic diseases, and preserving independence 

in activities of daily living [3, 4]. However, the elderly are 

particularly vulnerable to nutritional inadequacies. 

Age-related physiological declines—such as in taste and 

smell, mastication and swallowing capacity, and digestive 

efficiency—coupled with psychosocial factors like social 

isolation, depression, and economic constraints, significantly 

increase the risk of undernutrition [5]. Concurrently, shifts in 

lifestyle and dietary patterns have led to the overconsumption 

of energy-dense, high-fat, and processed foods, contributing 

to a rising prevalence of overnutrition and associated 

non-communicable diseases, including obesity, diabetes, and 

cardiovascular conditions, among the elderly [6, 7]. Conse-

quently, this population grapples with a dual burden of mal-

nutrition, encompassing both undernutrition and overnutrition, 

presenting a complex public health challenge. 

The early identification and accurate assessment of nutri-

tional risk are fundamental prerequisites for effective inter-

vention. Among various screening tools, the Mini-Nutritional 

Assessment (MNA), particularly its short-form (MNA-SF), is 

widely recommended for use in both community and clinical 

settings due to its comprehensiveness, simplicity, and high 

specificity for the elderly [8, 9]. It facilitates a multidimen-

sional evaluation encompassing anthropometric measures, 

dietary intake, global assessment, and subjective health per-

ception. In contrast, Body Mass Index (BMI), while valuable 

as a simple, objective indicator of weight status and a pre-

liminary screen for nutritional risk, possesses inherent limi-

tations. It fails to differentiate between body fat and muscle 

mass and does not reflect dietary quality, thereby constraining 

its utility as a standalone tool for comprehensive nutritional 

assessment in older adults. 

Shanghai, a quintessential Chinese megacity, presents a 

unique context for examining the nutritional health of com-

munity-dwelling older adults. Rapid urbanization, the nucle-

arization of family structures, and an increasing proportion of 

seniors living alone may profoundly influence nutritional 

status by altering food accessibility, meal preparation prac-

tices, and social support systems [10, 11]. While the rela-

tionship between BMI and nutritional status has been ex-

plored in various Western and some Asian cohorts, a distinct 

research gap persists specifically within the context of major 

urban centers in China. Existing studies in similar settings 

have often relied solely on BMI or focused predominantly on 

undernutrition, lacking integration with a comprehensive 

nutritional screening tool like the MNA. Furthermore, sys-

tematic evidence investigating the precise correlation between 

BMI and MNA-derived nutritional scores among the elderly 

in Shanghai's communities remains notably scarce. This gap 

is critical because the unique socio-cultural, economic, and 

environmental factors prevalent in a rapidly developing me-

tropolis like Shanghai may modulate this relationship in ways 

not fully captured by studies from other regions. 

Therefore, this study aims to bridge this gap by conducting 

a community-based, cross-sectional survey to rigorously 

analyze the association between BMI and MNA nutritional 

scores among elderly residents in Shanghai. We seek not only 

to quantify this relationship but also to elucidate its public 

health implications, thereby generating localized scientific 

evidence essential for optimizing targeted, community-based 

nutritional support strategies for China's aging urban popula-

tion. 

2. Materials and Methods 

2.1. Study Design and Participants 

This community-based, cross-sectional study was con-

ducted between January 2019 and January 2023 in a typical 

urban community in Shanghai. A random sampling method 

was employed to recruit permanent elderly residents aged 60 

years and above. 

2.1.1. Sample Size Estimation 

The sample size was determined a priori using G*Power 

software (version 3.1.9.7). Based on a preliminary pilot study, 

we anticipated a moderate correlation (ρ ≈ 0.3) between BMI 

and the MNA-SF score. For a Pearson correlation analysis, 

with a two-tailed significance level (α) of 0.05 and a desired 

statistical power (1-β) of 0.80, the minimum required sample 

size was calculated to be 84 participants. Accounting for a 

potential non-response or data incompleteness rate of 20%, 

we aimed to recruit at least 106 participants, which was 

deemed sufficient for the primary analysis. 

2.1.2. Inclusion and Exclusion Criteria 

The inclusion criteria were as follows: (1) age ≥ 60 years; 

(2) continuous residence in the target community for at least 6 

months; (3) ability to perform basic Activities of Daily Living 

(ADLs) independently or with minimal assistance; (4) clear 

consciousness, with adequate communication and compre-

hension abilities to cooperate with the survey and physical 

measurements; and (5) provided informed consent voluntari-

ly. 

Participants were excluded if they met any of the following 

criteria: (1) presence of severe organic diseases (e.g., ad-

vanced heart failure, end-stage renal disease, severe chronic 

obstructive pulmonary disease) that substantially impair daily 

activities and metabolic status; (2) clinical diagnosis of severe 

cognitive impairment (e.g., moderate to severe dementia) or 

major mental illness; (3) undergoing active cancer treatment 

(e.g., chemotherapy, radiotherapy) or receiving palliative care; 
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(4) severe visual or hearing impairment that precludes effec-

tive communication; (5) current hospitalization or residency 

in a long-term professional care facility; or (6) history of 

major surgery or an acute medical event within the past three 

months. 

2.2. Data Collection 

Data were collected through face-to-face interviews con-

ducted by a team of uniformly trained investigators and 

community healthcare staff. And written informed consent 

was obtained from all participants prior to enrolment. 

2.2.1. Anthropometric Measurements 

Body weight and height were measured following stand-

ardized procedures. Participants were instructed to remove 

their shoes, heavy outer garments, and hats. Height was 

measured to the nearest 0.1 cm using a portable stadiometer, 

and body weight was measured to the nearest 0.1 kg using a 

calibrated electronic scale. Body Mass Index (BMI) was 

calculated as weight in kilograms divided by the square of 

height in meters (kg/m
2
). 

2.2.2. Assessment of Nutritional Status 

Nutritional status was assessed using the Mini-Nutritional 

Assessment Short-Form (MNA-SF), a well-validated 

screening tool specifically designed for the elderly. The Chi-

nese version of the MNA-SF has been previously validated 

and demonstrated good reliability and cultural applicability in 

this population [12]. 

The MNA-SF comprises six items: (1) decline in food in-

take over the past three months, (2) weight loss during the last 

three months, (3) mobility, (4) psychological stress or acute 

disease in the past three months, (5) neuropsychological 

problems (e.g., dementia or depression), and (6) body mass 

index (BMI; or calf circumference if BMI is unavailable). The 

total score ranges from 0 to 14. According to the standard 

classification, a score of 12 to 14 indicates a normal nutri-

tional status, a score of 8 to 11 identifies individuals at risk of 

malnutrition, and a score of 0 to 7 signifies malnutrition. 

 

2.3. Statistical Analysis 

All statistical analyses were performed using IBM SPSS 

Statistics for Windows, Version 26.0 (Armonk, NY: IBM 

Corp). Continuous variables that were normally distributed 

are presented as mean ± standard deviation (SD), while cat-

egorical variables are summarized as frequencies and per-

centages (n, %). 

The primary analysis involved assessing the relationship 

between BMI (independent variable) and the MNA-SF score 

(dependent variable). The normality of the data distribution 

for these key variables was confirmed using the Shapiro-Wilk 

test. A one-sample t-test was conducted to compare the mean 

MNA-SF score of the sample against the theoretical median 

value of 12 points to evaluate the overall nutritional risk pro-

file of the community. Pearson's correlation coefficient (r) was 

computed to quantify the strength and direction of the linear 

association between BMI and the MNA-SF score. Further-

more, a simple linear regression analysis was performed to 

model the predictive relationship of BMI on the nutritional 

score, resulting in a regression equation. The coefficient of 

determination (R2) was reported to indicate the proportion of 

variance in the MNA-SF score explained by BMI. A 

two-tailed p-value of less than 0.05 was considered statisti-

cally significant for all tests. 

3. Results 

3.1. Participant Characteristics 

A total of 106 elderly residents were enrolled in this study. 

The baseline characteristics of the participants are summa-

rized in Table 1. The cohort comprised 26 males (24.5%) and 

80 females (75.5%), with an overall mean age of 70.89 ± 6.56 

years, ranging from 60 to 89 years. Significant differences 

were observed between genders in height and weight (p < 

0.001 for both), which are consistent with general physio-

logical dimorphism. However, no statistically significant 

differences were found between males and females in terms of 

age (p > 0.05), BMI (p = 0.815), or nutritional score (p = 

0.289). The mean BMI for the entire sample was 22.85 ± 3.13 

kg/m
2
. 

Table 1. Resident Information Collected from the Questionnaire. 

Item Total Male Female t P 

Number 106 26 (24.5%) 80 (75.5%) - - 

Age (years) 70.89 ± 6.56 72.23 ± 7.83 70.45 ± 6.08 - - 

Height (cm) 161.19 ± 7.21 169.46 ± 5.96 158.50 ± 5.30 8.885 0.001 

Weight (kg) 59.58 ± 10.33 66.19 ± 8.14 57.43 ± 10.09 4.023 0.001 
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Item Total Male Female t P 

BMI (kg/m2) 22.85 ± 3.13 22.97 ± 1.79 22.80 ± 3.46 0.235 0.815 

Nutritional Score 12.23 ± 1.50 12.5 ± 1.48 12.14 ± 1.51 1.066 0.289 

 

3.2. Nutritional Status and Malnutrition Risk 

3.2.1. Association Between BMI and Nutritional 

Score 

The mean nutritional score of the residents surveyed in this 

study was 12.23 ± 1.50, with scores ranging from 9 to 14. 

According to the nutritional score standards, residents with a 

score below 12 were classified as being at risk of malnutrition. 

The results showed that 31 residents (29.2%) were potentially 

at risk of malnutrition. These residents might have problems 

with inadequate nutrient intake in their daily diet and require 

further attention. A one-sample t-test was performed on these 

scores, yielding a t-value of -6.588 and a p-value of less than 

0.001. Furthermore, we calculated the 95% confidence in-

terval for this simplified nutritional score result as (-0.38, 

-0.20). Since the upper limit of this confidence interval is less 

than 0, we can conclude that the elderly population in the 

community may be at risk of malnutrition. 

The correlation analysis between BMI and nutritional score 

indicated a significant positive correlation (r = 0.504, p < 

0.001), suggesting that as BMI increases, the residents' nutri-

tional scores also improve. This might reflect that residents 

with higher weight have more adequate nutrient intake, but it 

could also mean that some residents consume high-calorie, 

low-nutrient foods, leading to weight gain alongside an im-

provement in nutritional score. To further explore the predic-

tive effect of BMI on nutritional score, a simple linear re-

gression analysis was conducted. The results showed a re-

gression coefficient of 0.243 (p < 0.001) for BMI predicting 

nutritional score, indicating that BMI has a significant pre-

dictive effect on the nutritional score. From the results of the 

linear regression parameter estimates, we can derive the re-

gression equation between residents' BMI and nutritional 

questionnaire scores: the constant term is 6.679 (standard 

error = 0.940), the regression coefficient is 0.243, the t-value 

for testing the regression coefficient is 5.957, and the p-value 

is less than 0.001. This indicates a positive linear regression 

relationship between the residents' nutritional questionnaire 

scores and BMI. Therefore, we can conclude that: Nutritional 

Score = 0.243 * BMI + 6.679 (Figure 1). The goodness-of-fit 

(R2) for the regression model was 0.254, indicating that BMI 

explains approximately 25.4% of the variation in nutritional 

scores. This means that BMI is an important predictor of 

residents' nutritional scores, but other unconsidered factors 

may also influence the nutritional score. 

 
Figure 1. Scatter Plot Depicting the Relationship between BMI and 

Nutritional Score. 

3.2.2. Malnutrition Risk Distribution Across BMI 

Categories 

In this study, the risk of malnutrition was primarily con-

centrated in groups with lower BMI. Among underweight 

residents (BMI < 18.5), 7.5% (i.e., 8 people) were classified as 

at risk of malnutrition. Furthermore, 62.3% (i.e., 66 people) of 

residents with normal BMI showed potential risk of malnu-

trition, while this proportion was 30.2% (i.e., 32 people) in the 

overweight group. This indicates that individuals with low 

BMI are more likely to face problems of inadequate nutrient 

intake and require targeted nutritional interventions. 

Table 2. Number of Residents by BMI Category. 

BMI Category Number of Residents 

Underweight (BMI: <18.5) 8 

Normal (BMI: 18.5-23.9) 66 

Overweight (BMI: ≥24) 32 

4. Discussion 

With the accelerating progression of global population ag-

ing, nutritional issues among the elderly have ascended to 
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become one of the core topics in the global public health 

domain. This challenge is particularly pronounced in devel-

oping countries, especially in China, which is undergoing 

rapid social transformation. China not only possesses the 

world's largest elderly population but also faces a unique 

national context characterized by an aging pace far exceeding 

that of developed countries at a comparable historical stage. 

Against this macro-background, in-depth investigation into 

the nutritional health status of the elderly and its influencing 

factors holds significant practical importance for advancing 

the strategy of healthy aging. This study focuses on Shanghai, 

a typical representative of China's modern metropolises, and 

by dissecting the complex relationship between BMI and 

nutritional scores among community-dwelling elderly, pro-

vides important scientific evidence for improving communi-

ty-based health management for the aged. 

The positive correlation between BMI and nutritional score 

revealed in this study (r=0.504, p<0.001) is consistent with 

findings from multiple domestic and international studies. 

Research by scholars like Arai et al. [13] similarly found that 

in elderly populations, a higher BMI is often associated with 

better nutritional screening scores. This phenomenon may 

reflect the intrinsic link between the adequacy of energy in-

take and nutritional scores. It is crucial to emphasize that 

complex physiological and social mechanisms underlie this 

correlation. From a physiological perspective, maintaining a 

relatively high body mass index requires sustained and ade-

quate energy intake, which is precisely an important consid-

eration in nutritional assessment. However, the substance 

beneath this surface-level observation warrants deeper re-

flection: does a higher BMI truly signify an ideal nutritional 

status? The answer is clearly negative. 

The findings of this study highly align with the discoveries 

of M Zamboni et al. [14], both suggesting that overweight and 

obesity in the elderly population are often accompanied by a 

decline in dietary quality. This phenomenon can be under-

stood as a "nutrition paradox" – while energy intake is suffi-

cient or even excessive, there may simultaneously be a defi-

ciency in various micronutrients. This contradictory state is 

particularly prevalent among modern urban elderly popula-

tions, rooted in shifts in dietary patterns: increased intake of 

processed foods, the decline of traditional dietary patterns, 

and reduced dietary diversity, among others. Especially 

alarming is this study's finding that 30.2% of the overweight 

population still remains at risk of malnutrition. This figure 

highlights the severity of the "hidden hunger" problem. 

From a global perspective, the results of this study resonate 

with the conclusions of Maria Besora-Moreno [15] regarding 

nutritional issues among the elderly in different cultural con-

texts. Characteristic features of the living environment in 

large metropolises – such as high rates of living alone, the 

weakening of traditional family support systems, and the 

prevalence of fast-food culture – collectively constitute spe-

cial risk factors affecting the nutritional status of the elderly 

[16, 17]. These influences are particularly significant in in-

ternational cities like Shanghai. Due to factors like limited 

mobility, the digital divide, and economic constraints, the 

elderly face more obstacles in accessing nutritionally bal-

anced meals, which partly explains why nutritional risks re-

main prevalent even among populations with high BMI. 

A reasonable interpretation of the positive correlation be-

tween BMI and nutritional score requires analysis from mul-

tiple dimensions. On one hand, this correlation indeed reflects 

the adequate food intake necessary to maintain an appropriate 

weight, which manifests as better scores in nutritional as-

sessment. On the other hand, we must be clearly aware that in 

the modern dietary environment, high energy-dense foods are 

often accompanied by low nutrient density. This means that 

the elderly might maintain their weight by consuming large 

quantities of refined carbohydrates, unhealthy fats, and added 

sugars, while their intake of essential nutrients such as vita-

mins, minerals, dietary fiber, and high-quality protein is rela-

tively insufficient. This state of nutritional imbalance cannot 

be detected through BMI measurement alone and might even 

be masked by normal or overweight status, ultimately in-

creasing the risk of metabolic diseases. 

The public policy implications of this study's findings 

cannot be ignored. Firstly, it clearly indicates that the single 

indicator of BMI is no longer sufficient for comprehensively 

assessing the nutritional status of the elderly. In community 

health management practice, comprehensive nutritional as-

sessment tools like the MNA should be promoted to more 

accurately identify populations at nutritional risk across dif-

ferent weight statuses. Secondly, a risk assessment-based 

hierarchical management strategy appears particularly im-

portant. Specifically, targeted intervention measures should be 

adopted for elderly populations with different risk character-

istics: those with low BMI and malnutrition risk need en-

hanced energy and protein supplementation; whereas those 

with normal or high BMI and nutritional risk should focus on 

improving dietary quality and nutritional balance. 

Data from the World Health Organization [18] corroborates 

the findings of this study. The continuous rise in overweight 

and obesity rates warns of the severity of the overnutrition 

problem. This trend is closely related to lifestyle changes such 

as the Westernization of dietary patterns and reduced physical 

activity. Therefore, community nutrition interventions must 

transcend the traditional concept of "weight management" and 

shift towards a new paradigm of "nutritional quality im-

provement." This includes promoting dietary patterns cen-

tered on whole grains, fresh fruits and vegetables, 

high-quality protein, and healthy fats, while limiting the in-

take of high-energy, low-nutrient-dense foods. 

The limitations of this study point the way for future re-

search. The inherent limitations of the cross-sectional design 

prevent us from inferring causality, and the single-center, 

small-sample characteristics also limit the generalizability of 

the findings. Future research should strive to: expand the 

sample size and research scope to include representative 

samples from more communities; adopt longitudinal designs 
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to dynamically observe the changing patterns of nutritional 

status in the elderly; thoroughly investigate the influence of 

important confounding factors such as socioeconomic status, 

living arrangements, oral health, and mental health; and ex-

plore the development of nutritional assessment tools and 

intervention programs suitable for the characteristics of the 

Chinese elderly population. 

5. Conclusion 

This study addressed the relationship between BMI and 

nutritional status, as measured by the MNA-SF, among el-

derly residents in Shanghai communities. Our findings con-

firm a significant positive correlation between BMI and nu-

tritional scores, indicating that higher BMI is generally asso-

ciated with better nutritional assessment outcomes. However, 

this association is nuanced: while higher BMI may reflect 

adequate energy intake, it can also mask underlying nutri-

tional imbalances, particularly in overweight individuals 

consuming energy-dense but nutrient-poor diets. The study 

highlights the limitation of using BMI as a standalone indi-

cator for nutritional assessment in the elderly. It underscores 

the necessity of incorporating comprehensive tools like the 

MNA-SF in community health screenings to identify both 

undernutrition and overnutrition risks across different BMI 

categories. 

Future research should expand to multi-center, longitudinal 

studies with larger and more diverse samples to validate these 

findings. Further investigation is also needed into the roles of 

socioeconomic factors, dietary patterns, oral health, and 

mental status in shaping nutritional outcomes. Developing 

culturally adapted nutritional assessment tools and tailored 

intervention strategies for China’s aging urban population is 

recommended. 
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