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Abstract
Background  Both obesity and malnutrition are common health problems in older adults.
Aim  The aim of our study is to investigate the prevalence of undernutrition and related factors in older obese patients.
Methods  1911 older outpatients who underwent comprehensive geriatric assessment were included in this cross-sectional 
study. Body mass index (BMI) was categorized as follows: ‘Underweight’ = BMI < 18.5, ‘Normal weight’ = 18.5 ≤ BMI < 25, 
‘Overweight’ 25 ≤ BMI < 30, and ‘Obesity’ ≥ BMI 30. Mini-Nutritional Assessment scores > 23.5, 17–23.5, or < 17 were 
categorized as well-nourished, malnutrition risk, and malnutrition, respectively. Those who were not well-nourished were 
considered undernutrition.
Results  Of 1911 patients, with a mean age of 77.34 ± 8.0 years, 931 (48.7%) were obese. Of whom 6.0% were malnour-
ished and 26.3% were at risk of malnutrition. Age, females, widowed and those living with their children, the number of 
drugs used, and the presence of heart failure, Parkinson’s disease, and dementia, decreased calf circumference and muscle 
strength were higher in obese patients with undernutrition than obese well-nourished patients (p < 0.05). After adjustment 
for the aforementioned factors, basic and instrumental activities of daily livings, and Tinetti scores were lower, and falls 
and Geriatric Depression Scale-15 scores were higher in those with undernutrition compared to those with well-nourished 
among older obese patients (p < 0.05).
Conclusions  Half of the older patients were obese and undernutrition was observed in one out of every three older obese 
patients. Undernutrition was associated with decreased functional capacity, impairment in balance and gait functions, falls, 
and depressed mood. Therefore, we recommend to screen older obese patients for nutritional status.
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Introduction

Malnutrition is a syndrome common in geriatric patients 
characterized by inadequate nutrient absorption and/or 
decreased nutrient intake, which, if left untreated or if treat-
ment is delayed, may lead to adverse health conditions such 
as decreased physical and mental functions, deterioration in 

quality of life, frailty, sarcopenia, falls, and increased mor-
tality [1–3]. Although malnutrition is often associated with 
low body mass index (BMI), it is also be observed in obese 
people [4]. Indeed, some reports emphasizes that obesity is 
actually often associated with poor quality nutrition [5, 6]. 
Obesity, which is associated with malnutrition of individuals 
despite excessive energy consumption, is defined as para-
doxical malnutrition [5]. Deficiencies of essential micro-
nutrients or insufficient protein consumption, consumption 
of foods with high calories but low nutritional value may 
adversely affect both physical health and emotional and 
intellectual status [7]. As a result, malnutrition and obesity 
can coexist in a patient.

Obesity, as well as malnutrition, is an important and com-
mon (36.6%) health problem in older adults [8]. Although a 
decrease in obesity-related cardiovascular mortality has been 
reported in recent years, malnutrition in obese individuals 
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has been associated with an increased burden of comorbid-
ity, adverse cardiac remodeling, impaired cardiac relaxation 
function and hospitalization for heart failure, and increased 
all-cause mortality [9]. Moreover, there is an increase in 
obesity-related disability, which is even more notable for 
older adults, where functional disability is already com-
mon [10]. Although not studied to date, if malnutrition is 
observed in a geriatric obese patient, it may be hypothesized 
that obesity-related complications, such as disability, may 
increase. Therefore, current guidelines recommend routine 
screening of older adults for malnutrition and risk of mal-
nutrition, even if they are overweight or obese [11]. Indeed, 
recommending weight loss without screening for malnu-
trition to reduce orthopedic problems, cardiovascular and 
metabolic risk in geriatric obese may predispose the patient 
to the occurrence of harmful effects such as sarcopenic obe-
sity associated with weight loss [11].

Therefore, the frequency of malnutrition and malnutrition 
risk in the geriatric and obese as well as the factors causing 
nutritional deterioration in this population need to be identi-
fied. However, to the best of the authors’ knowledge, there 
is no study on this so far. In only one study conducted in 
a geriatric outpatient clinic, but using the Mini-Nutritional 
Assessment-Short form, it was found that 33.7% of older 
patients were diagnosed with both obesity and malnutrition 
or were at risk of malnutrition [12]. However, associated 
factors were not investigated in this study. Thus, the aim of 
the present study is to investigate the prevalence of undernu-
trition (i.e., malnutrition and malnutrition risk) and related 
factors in older obese patients.

Methods

In this retrospective cross-sectional study, file records of 
older patients who were admitted to one geriatric clinic in 
Turkey as an outpatient and underwent detailed geriatric 
evaluation between November 2016 and January 2022 were 
reviewed. This study was approved by the Ethics in Research 
Committee of the local ethical review board.

Patients who had severe illness that may impair their gen-
eral health status, such as acute cerebrovascular event, sep-
sis, acute renal failure, and acute respiratory failure, those 
with missing data in file records, with severe dementia or 
with severe vision and hearing impairment that prevent com-
munication and understanding commands during the exami-
nation, and those with terminal disease or delirium were 
excluded. As a consequence, 1911 patients were available 
for the study analysis.

For each patient, age, gender, education, marital and liv-
ing status, number of medications, and comorbid diseases 
(hypertension, diabetes mellitus, coronary heart disease, 
chronic obstructive pulmonary disease, cerebrovascular 

disease, congestive heart disease, peripheral vascular dis-
ease, Parkinson’s disease, osteoarthritis, and dementia) were 
recorded. In addition, information on history of falling in 
the past year and scores of basic and instrumental Activi-
ties of Daily Living (BADL and IADL), Geriatric Depres-
sion Scale-15 (GDS-15), and Tinetti Performance Oriented 
Mobility Assessment indexes were also recorded. Grip 
strength of the dominant hand measured with a hand-grip 
dynamometer less than 16 kg in females and 27 kg in males 
was categorized as having dynapenia. A calf circumference 
(CC) below ≤ 31 cm was considered as low [13].

Evaluation of weight status

BMI was calculated for each patient using the standardized 
formula: weight (kg)/height (m)2. BMI was categorized 
according to World Health Organization standards: ‘Under-
weight’ = BMI < 18.5, ‘Normal weight’ = 18.5 ≤ BMI < 25, 
‘Overweight’ = 25 ≤ BMI < 30, ‘Obesity’ ≥ BMI 30 (obe-
sity grade 1 (BMI, 30.0–34.9); obesity grade 2 (BMI, 
35.0–39.9); and obesity grade 3 (BMI, ≥ 40.0) [14].

Evaluation of nutritional status

Mini-Nutritional Assessment (MNA) was performed on all 
patients to detect malnutrition risk, even if MNA-Short Form 
scores were ≥ 12. If the total score was > 23.5, 17–23.5, 
or < 17 it was accepted as well-nourished, risk of malnutri-
tion, or malnutrition, respectively. In general, patients who 
were not well-nourished were considered as undernutrition 
(risk of malnutrition + malnutrition). The MNA test is com-
posed of simple measurements and 18 brief questions that 
can be completed in < 10 min, anthropometric measurement 
questions related to BMI, weight loss, brachial circumfer-
ence, and CC; global assessment (6 questions related to life-
style, medication, and mobility); and dietary questionnaire 
and subjective assessment (8 questions related to number of 
meals, food and fluid intake, autonomy of feeding, and self-
perception of health and nutrition) [15].

Statistical analysis

Data were analyzed using SPSS, version 22. Descriptive 
statistics for patient characteristics and pre-existing chronic 
disease states were calculated based on the general popu-
lation and nutritional status. Mean and standard deviation 
were summarized and compared using t test, and propor-
tions were summarized and compared using Chi square tests 
for categorical variables. Univariate regressions were car-
ried out to examine the relationship between the associated 
factors and undernutrition, risk of malnutrition and malnu-
trition, separately in older patients with obesity. Age-sex 
adjusted (Model 1), multivariable and multivariable-adjusted 
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regressions were carried out to examine the association 
using logic regression (OR and 95% CI) for the outcomes. 
Model 2 multivariable analysis was performed with adjust-
ments for age, sex, number of medications, cardiac failure, 
dementia, Parkinson’s disease. In Model 3 multivariable 
analysis, decreased CC and dynapenia were added to the 
confounders in Model 2.

Results

Of 1911 patients, 51% were female, with a mean age of 
77.34 ± 8.0 years, 12.4% had malnutrition and 31.6% had 
malnutrition risk. Of these patients, 1.2% were underweight, 
19.0% were of normal weight, 31.1% were overweight, and 
48.7% were obese. 28.2% of them were obesity stage 1, 
14.8% were obesity stage 2 and 5.7% were obesity stage 3. 
According to the BMI categories of the patients, the malnu-
trition percentages were 72.7%, 27.2%, 11.3%, 5.9%, 5.7%, 
and 6.4%, respectively, while the malnutrition risk frequency 
was 27.3%, 40.1%, 34.5%, 24.3%, 29.3%, and 29.4%, respec-
tively (see Fig. 1).

Of 1911 patients, 931 (48.7%) were obese. Of these, 539 
(57.9%), 283 (30.4%) and 109 (11.7%) had stage 1, stage 
2 and stage 3 obesity, respectively. With a mean age of 
75.5 ± 7.5 years, 45.9% of the geriatric obese were female, 
of whom 6.0% were malnourished and 26.3% were at risk 
of malnutrition (i.e., 32.3% undernutrition). The characteris-
tics of patients with obesity according to well-nourishment, 
malnutrition risk and malnutrition are shown in Table 1. 
Accordingly, age, female ratio, widowed and those living 

with their children, the number of medications used, and the 
presence of heart failure, Parkinson’s disease and dementia 
were statistically different between the groups (p < 0.05). 
Concerning well-nourishment to malnutrition, there was 
a significant increase in the frequency of falls, dynapenia, 
decreased CC, and GDS scores, while BADL, IADL, and 
Tinetti scores decreased (p < 0.05) (see Table 1). In the 
univariate analysis, the results of undernutrition, malnutri-
tion risk and malnutrition according to different parameters 
between the groups are shown in Table 2.

Table 3 shows that after adjusting for age and gender, 
in those with undernutrition compared to those well-
nourished, adverse effects on dynapenia, BADL, IADL, 
falls, GDS and Tinetti scores were statistically significant 
(p < 0.05), but no correlation was found with decreased 
CC (Model 1). In the Model 2 multivariate analysis, 
adjustment was made according to age, gender, number 
of medications, heart failure, dementia, and Parkinson’s 
disease. Dynapenia {Odd Ratio (OR): 1.92 [95% confi-
dence interval (CI): 1.22–3.02]} was associated with falls 
(OR: 1.68 (95% CI: 1.10–2.60)] in those with undernu-
trition (p < 0.05). In addition, BADL [OR: 0.93 (95% CI 
0.91–0.95)], IADL [OR: 0.82 (95% CI: 0.80–0.86)], GDS 
[OR: 2.0 (95% CI: 1.30–2.27)], and negative impact on 
Tinetti [OR: 0.91 (95% CI: 0.88–0.94)] scores was sta-
tistically significant (p < 0.05). In Model 3, in addition to 
the confounders in Model 2, decreased CC and dynap-
enia were added to the adjustment, and the significant 
association of undernutrition with falls, deterioration in 
BADL, IADL, Tinetti scale, and GDS-15 scores remained 
(p < 0.05) (see Table 3).

Fig. 1   Nutritional status in different weight status
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Discussion

Approximately, half of the patients admitted to the geriat-
ric outpatient clinic in the present study were obese, and 
one out of three geriatric obese patients had undernutri-
tion. Age, gender, marital and living status, number of 

medications used, presence of heart failure, Parkinson’s 
disease and dementia were identified as potentially impor-
tant factors in the deterioration of nutritional status in geri-
atric obese patients. However, regardless of these factors, 
undernutrition was associated with decreased functional 
capacity, impaired balance, gait, falls, and depressed 
mood.

Table 1   Characteristics of 
patients

BADL basic activities of daily living, CAD coronary artery disease, CHF congestive heart failure, COPD 
chronic obstructive pulmonary disease, CVD cerebrovascular disease, DM diabetes mellitus, GDS geriat-
ric depression scale, HT hypertension, IADL instrumental activities of daily living, MNA Mini-Nutritional 
Assessment, OA osteoarthritis, PAD peripheral artery disease, PD Parkinson’s disease

Characteristic Well-nourished
(n = 630)

Malnutrition risk
(n = 245)

Malnutrition
(n = 56)

P value

Age 74.7 ± 7.5 77.3 ± 7.2 77.1 ± 7.4  < 0.001
Gender (female) % 42.9 46.9 77.5 < 0.001
Education status %
  ≤ 5 years 82.5 82.0 92.3 0.328

Marital status %
 Married 56.2 48.3 37.0 < 0.001
 Single 3.7 4.7 3.7
 Widowed 16.2 24.6 48.1
 Divorced 23.9 22.4 11.2

Living status %
 With spouse 54.5 46.0 34.5 < 0.001
 With children 13.7 21.8 41.8
 Others 31.8 32.2 23.7

Body mass index (kg/m2) 34.9 ± 4.2 35.3 ± 4.5 35.6 ± 5.1 0.441
Number of drugs used 5.0 ± 31 6.3 ± 3.1 7.5 ± 3.5 < 0.001
Comorbidities %
 HT 73.5 72.1 81.8 0.431
 DM 58.7 65.8 54.5 0.101
 CAD 32.6 30.3 16.4 0.154
 COPD 9.3 13.1 7.3 0.190
 CVD 11.5 16.1 16.4 0.152
 CHF 6.1 11.5 14.5 < 0.05
 PVD 3.7 3.7 3.6 1.000
 PD 2.7 7.4 7.4 < 0.05
 OA 23.7 24.7 20.0 0.761
 Dementia 17.1 41.4 29.5 < 0.001

Geriatric assessment
 MNA 26.2 ± 1.6 21.1 ± 1.5 15.1 ± 2.0 < 0.001
 Mid-arm circumference (cm) 30.9 ± 1.6 30.7 ± 3.7 30.9 ± 4.1 0.733
 Calf circumference (cm) 38.0 ± 4.3 38.1 ± 4.1 30.9 ± 4.1 0.729
 Calf circumference ≤ 31 cm % 3.4 3.3 9.1 < 0.001
 BADL 90.7 ± 9.2 77.6 ± 19.6 63.8 ± 26.8 < 0.001
 IADL 18.2 ± 5.2 12.4 ± 7.0 8.2 ± 6.9 < 0.001
 Dynapenia % 58.2 74.0 81.1 < 0.001
 Falls % 26.1 44.9 48.1 < 0.001
 GDS-15 3.7 ± 3.5 7.3 ± 4.1 8.2 ± 4.3 < 0.001
 Tinetti balance and gait test 12.2 ± 3.0 10.7 ± 3.8 7.8 ± 5.2 < 0.001
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In the literature, obesity is regarded as a problem of chil-
dren, adolescents or young adults rather than older adults, 
and is only now emerging as a problem among the older 
population [8]. However, among adults aged 40–69 years, 
52.8% are in the overweight category, of whom 7% become 
obese within 1 year and 16% within 3 years [16]. There-
fore, geriatric obesity, the importance of which has not been 
sufficiently recognized to date, will become an even more 
serious and unavoidable problem as the world ages in the 
future. Indeed, in another study carried out in Turkey, the 
frequency of overweight and obese among older patients was 
found to be similar to the present study [12]. In a recent US 
study that included 7261 patients over 60 years of age, the 
frequency of underweight, normal, overweight and obese 
was observed to be 1.4%, 25.1%, 36.6%, and 36.6%, respec-
tively [8]. Compared to the present findings, the propor-
tion of those who were underweight was similar, while the 
ratio of overweight and older obese people in the US study 
differed (overweight was higher and obesity was lower in 
the US study). This may be owing to the older age of the 
present sample, lower educational level, sociodemographic 

differences, and that this study was conducted on outpatient 
clinic patients as opposed to the general older population. 
Moreover, one-third of these geriatric obese had undernu-
trition. In a study conducted by Turkbeyler et al. [12] in a 
geriatric outpatient clinic in Turkey, but using the MNA-
Short form, it was found that 33.7% of geriatric patients were 
diagnosed with both obesity and malnutrition or were at risk 
of malnutrition [12]. Since both undernutrition and obesity 
have many negative consequences, it may be considered that 
the presence of both conditions in the same older patient 
may lead to much worse outcomes.

Moreover, undernutrition in geriatric obese may easily 
be overlooked if only BMI is taken into account. There-
fore, we aimed to investigate the possible risk factors for 
undernutrition in geriatric obese patients, suggesting that 
increased age, female gender, being unmarried and living 
with another spouse, using more medications, having heart 
failure, Parkinson’s disease and dementia were detected 
more commonly in those with undernutrition (especially in 
those with malnutrition). These are indeed known risk fac-
tors that can lead to malnutrition, with or without obesity 

Table 2   Bivariate relationships 
between nutritional status and 
related variables in obese older 
patients

BADL basic and instrumental activities of daily livings, CC calf circumference, CHF congestive heart fail-
ure, GDS geriatric depression scale, IADL instrumental activities of daily living, PD Parkinson’s disease

OR 95% CI P OR 95%CI P OR 95%CI P

Age 1.05 1.02–1.06 < 0.001 1.05 1.02–1.07  < 0.001 1.04 1.00–1.10  < 0.05
Gender (female) 1.45 1.10–1.91 < 0.001 1.20 0.88–1.60 0.250 3.91 2.10–7.30 < 0.001
Dementia 3.02 1.91–4.76 < 0.001 3.43 2.10–5.57 < 0.001 2.03 0.98–4.22 0.056
PD 2.74 1.44–5.22 < 0.05 2.72 1.40–5.33 < 0.05 2.61 1.20–5.90 < 0.05
CHF 2.10 1.30–3.40 < 0.05 1.99 1.19–3.32 < 0.05 2.85 0.92–8.80 0.068
CC 1.30 0.64.2.64 0.460 0.97 0.42–2.22 0.949 2.87 1.03–7.94 < 0.05
Dynapenia 2.76 1.92–4.01 < 0.001 2.04 1.46–2.86 < 0.001 3.10 1.50–6.26 < 0.05
BADL 0.92 0.91–0.94 < 0.001 0.93 0.91–0.94 < 0.001c 0.91 0.89–0.93 < 0.001
IADL 0.86 0.83–0.88 < 0.001 0.86 0.85–0.89 < 0.001 0.80 0.77–0.84 < 0.001
Falls 2.02 1.63–2.94 < 0.001 2.30 1.70–3.13 < 0.001 2.63 1.50–4.61 < 0.001
GDS 1.30 1.23–1.34 < 0.001 1.26 1.20–1.31 < 0.001 1.30 1.20–1.40 < 0.001
Tinetti 0.89 0.87–0.92 < 0.001 0.89 0.87–0.91 < 0.001 0.87 0.84–0.90  < 0.001

Table 3   The association 
between undernutrition 
and related outcomes in 
multivariable analysis

BADL basic and instrumental activities of daily livings, CC calf circumference, GDS geriatric depression 
scalem, IADL instrumental activities of daily living

Model 1 Model 2 Model 3

OR 95% CI P OR 95% CI P OR 95% CI P

CC 1.20 0.57–2.41 0.664 1.62 0.4–6.2 0.44 –
Dynapenia 2.76 1.92–4.01  < 0.001 1.92 1.22–3.02  < 0.001 –
BADL 0.93 0.92–0.93  < 0.001 0.93 0.91–0.95  < 0.001 0.92 0.91–0.94 < 0.001
IADL 0.84 0.82–0.87  < 0.001 0.82 0.80–0.86  < 0.001 0.82 0.78–0.86 < 0.001
Falls 2.02 1.63–2.94  < 0.001 1.68 1.10–2.60 0.019 1.71 1.10–2.67 < 0.005
GDS 1.30 1.23–1.34  < 0.001 2.00 1.30–2.27  < 0.001 1.20 1.11–1.26 < 0.001
Tinetti 0.89 0.87–0.92  < 0.001 0.91 0.88–0.94  < 0.001 0.91 0.88–0.94 < 0.001
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[17–19]. With increased age, the decrease in the sense of 
taste and smell, difficulties in swallowing and chewing, and 
loss of appetite can reduce food intake [20].

Moreover, difficulties in activities of daily living, such as 
shopping and cooking may limit food consumption. How-
ever, these causes are more common in neurodegenerative 
diseases (3.0 times more in those with dementia and 2.74 
times in those with Parkinson’s disease). For example, in 
Parkinson’s disease, motor symptoms, high-dose levodopa 
therapy and neuropsychiatric symptoms and dysphagia 
increase the tendency for malnutrition [21]. Eating problems, 
including behaviors such as refusal to eat, keeping food in 
the mouth, or spitting food out are among the dementia-
related behavior disorders. In addition, wandering, agitation, 
and repetitive behaviors can increase energy consumption in 
patients with dementia who are already have an energy defi-
cit, resulting in undernutrition [19]. In light of these possible 
mechanisms, the risk of undernutrition may arise even from 
the prodromal period of dementia [19]. Another important 
point is that drugs, such as acetylcholinesterase inhibitors or 
anti-parkinsonian drugs, prescribed for treatment of certain 
dementia subtypes are likely to cause weight loss, which 
makes it complicated to address malnutrition in patients with 
dementia [21, 22]. In addition to these drugs, many of the 
drugs frequently used in older patients also reduce appetite 
as a side effect and may increase the tendency for undernu-
trition by causing dry mouth, dysphagia, constipation, and 
cognitive impairment due to their anticholinergic effects 
[23]. Finally, heart failure was associated with a 2.85 times 
greater risk of malnutrition and twofold with undernutri-
tion. In a study by Chien et al., in which the mean age was 
50 years, the number of obese-malnourished people with 
heart failure was higher and they had higher comorbidity 
burden and inadequacy in cardiac remodeling [18]. There-
fore, if an older patient is both obese and undernourished, 
this may complicate the management of the existing clinical 
condition.

Undernutrition was associated with decreased func-
tional competence, increased falling, impaired balance 
functions, and increased depressive symptoms among all 
confounders. So far, obesity itself has been shown to be 
associated with functional disability in older people, but 
the contribution of nutritional impairment has not been 
investigated until now. According to the present results, 
undernutrition in geriatric obesity may be one of the rea-
sons that an increase dependency in daily living activities 
is observed. Moreover, this negative effect persists when 
adjustment is made according to the components of sar-
copenia, such as CC and muscle strength. Dietary patterns 
with more phytonutrient-rich plant foods, tea, omega-3-
rich fish, and other protein-rich foods such as shellfish 
or milk have reduced the prevalence of frailty [24]. Both 
consuming high-calorie foods that will result in obesity 

and consuming small amounts of vegetables, fruits and 
proteins that may bring about deterioration of nutritional 
status impair functionality [25] which may also increase 
factors such as malnutrition and risk of malnutrition frailty 
and orthostatic hypotension that increase falls and depres-
sive symptoms and impair balance-walking functions [26, 
27]. In addition, on the contrary, depression may reduce 
the motivation of older adults for healthy eating, or in 
those with functional inability, it can adversely affect daily 
life activities such as shopping and cooking, thus impair-
ing nutritional status [27, 28].

The strengths of the present study include the large sam-
ple size, detailed geriatric evaluation of all the patients, 
and evaluation of comorbid diseases. Moreover, the evalu-
ation of malnutrition and malnutrition risks according to 
obesity subgroups and the use of MNA long form are fur-
ther strengths. However, findings from the present study 
must be considered in light of its limitations. These can 
be summarized as the cross-sectional and retrospective 
design of the study, not investigating metabolic syndrome, 
not evaluating micronutrients and serum albumin levels, 
but evaluating only BMI values.

Conclusions

In the present study, approximately half of older patients 
who were admitted to the outpatient clinic were obese and 
there was malnutrition or malnutrition risk in one out of 
every three older obese patients. Obesity and undernutri-
tion were more likely to occur together in older patients 
with dementia, Parkinson’s disease, and heart failure. 
Therefore, one should be vigilant for undernutrition in 
older obese patients with these comorbid diseases. In addi-
tion, reviewing the number of medications at each visit 
and removing inappropriate medications from treatment 
may improve nutritional status. Since undernutrition is 
associated with decreased functional capacity, impaired 
balance and gait, falling, and depressed mood, it is rec-
ommendable to screen older obese patients for nutritional 
status. While recommending weight loss in elderly obese 
patients, attention should be paid to the development of 
malnutrition and malnutrition risk. Thus, related compli-
cations may be avoided.
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