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The effects of dynapenic obesity on functionality 

Dynapenic obesity: A disregarded disease that affects functionality 
and nutrition of the older patients

 A B S T R A C T  
Objective: Dynapenia is the age-associated loss of muscle strength without neuro-
logical or muscular disease. It is associated with physical dependence, low physical 
performance, falls, cognitive impairment and increased mortality in older adults. 
Obesity incidence increases rapidly in older adults, but in the literature, there are lim-
ited studies on dynapenic obesity and its complications. We aimed to determine the 
frequency of dynapenia in geriatric obese patients, examine the effect of dynapenic 
obesity on the functionality and the nutritional state and increase awareness of dy-
napenic obesity.
Materials and Methods:177 obese geriatric patients admitted to geriatrics and endo-
crinology clinics divided into two groups as dynapenic or non-dynapenic according 
to last diagnostic criteria, depending on handgrip strength. Demographic and labo-
ratory data, Activities of daily living, Instrumental Activities of Daily-Living, Mini-
Nutritional Assessment, body mass index, and handgrip strength were investigated. 
Differences between the two groups were analysed by the SPSS 20.0 program.
Results: 17.5% of the subjects had dynapenia. Dynapenic geriatric patients were older 
(p=0.028), had lower mini-nutritional test scores (p= 0.009), activities of daily living 
(p=0.007), instrumental activities of daily living (p <0.001), creatinine levels (p=0.023), 
and albumin levels (p=0.049).
Conclusion: Dynapenic obesity is associated with worse functionality and malnutri-
tion. Realising the natural history of patients with dynapenia and obesity is critical-
ly needed.
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INTRODUCTION

Ageing is characterised by progressive and broad-
ly predictable changes that are associated with in-
creased susceptibility to many diseases. The global 
prevalence of obesity in the older adult population 
is growing, and increasing concern in both the de-
veloped and developing countries of the world. One 
third or more of U.S. adults aged 60 years and older 

have body weights in the obese range; moreover, 
obesity is increasingly becoming a global health 
challenge [1]. Global Burden of Disease Study 2013 
revealed a global rise of 27.5% in the prevalence of 
overweight and obesity between 1980 and 2013. 
The findings showed that body mass peaked at age 
55 years for men (25% obese) and at age 60 years 
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for women (31.3% obese) in developed countries 
[2]. Age patterns of obesity were similar in develop-
ing countries, but with considerably lower preva-
lence rates; however, in both developed and devel-
oping countries, successive cohorts seemed to be 
gaining more weight at all ages. Diseases and dis-
abilities that are age- and obesity-linked continues 
to increase. 
Although there is variability, by ageing, muscle 
mass decreases about 30 to 50 percent in both men 
and women. The loss is not linear, but it rises with 
increasing age. The exact mechanism that explains 
this decline and how it affects muscle function is not 
fully understood [3]. There is strong evidence link-
ing low muscle strength with incident mobility lim-
itation, disability in instrumental and basic activities 
of daily living [4-6]. Dynapenia, defined by muscle 
weakness or low muscle strength, is a component of 
sarcopenia [7]. Sarcopenia is identified when there 
is low quantity or quality in addition to low muscle 
strength [8].The age-related loss of muscle strength 
(dynapenia) is only partially explained by sarcope-
nia, and that these two conditions need to be de-
fined independently of one another [9]. From age 
30 to age 80, a typical person’s grip strength de-
creases 60 percent. The net result is that strength 
loss is more significant than muscle mass loss, with 
strength loss being a better predictor of disability 
and mortality [10]. Measures of sarcopenia and dy-
napenia are increasingly being investigated as pre-
dictors of functional decline and health outcomes 
in studies of older adults [9]. However, as with the 
measurement of fat mass, it is difficult to directly 
measure sarcopenia in large samples or routine clin-
ical settings.  Conversely, dynapenia can be readi-
ly measured using grip dynamometry, which is low 
in cost, and commonly available in clinical settings.  
This age-related decline in muscle strength and 
muscle mass has been accompanied by increasing 
obesity in older adults globally [11]. The increase in 
adiposity as a risk factor to low muscle strength and 
functionality and the relationship between adipose 
tissue and muscle function has attracted interest in 
recent years [12].
The co-occurrence of obesity and dynapenia is 
termed ‘dynapenic obesity’ (DO) [13]. The study of 
dynapenic obesity and its management is a relative-
ly new area of research, especially about those with 
elevated health risks.
We aimed to determine the frequency of dynapenia 
in geriatric obese patients, examine the effect of DO 

on the functionality and the nutritional state and in-
crease awareness of DO.

MATERIALS AND METHODS

This study consisted of 177 obese patients aged 
over 65 years who applied to the geriatrics clinic of 
Ankara University and endocrinology and metabo-
lism clinic of Yildirim Beyazit University.
Patients who were compatible with study proto-
cols and volunteered were included in the present 
study. Individuals with severe dementia, which can 
cause difficulties in carrying out study tasks;
communication problems; amputated limbs; immo-
bility; and walkers were excluded from the study. 
Informed consent was obtained from all study par-
ticipants. This study was approved by the ethical 
committee of Ankara University and Yildirim Beyazit 
University School of Medicine. 
In all subjects, age and anthropometric measures 
(height, weight, and BMI) were recorded. Fasting 
blood glucose (FBG), glycosylated haemoglobin 
(HbA1c), serum creatinine, total protein, C-reactive 
protein (CRP) and albumin levels were measured.
As a measure of functionality, modified Katz activ-
ities of daily living (ADL) and Lawton instrumental 
ADL were assessed. The components of ADL were; 
feeding, continence, transferring, toileting, dress-
ing, bathing [14] and Instrumental Activities of Daily-
Living (IADL) were; using the telephone, shopping, 
preparing food, housekeeping, doing laundry, us-
ing transportation, handling medications, handling 
finances [15]. All of the measurements were carried 
out by the psychologist of the geriatrics clinic, who 
was experienced with these tests. Mini-Nutritional 
Assessment (MNA) was used to assess the nutrition-
al state of the patients [16]. The dietician, who is an 
employee of the geriatrics clinic, applied the MNA. 
Height and weight were measured. Participants 
were barefoot and wearing light clothes while be-
ing measured. Weight was measured using a digi-
tal weighing machine. Height was measured with 
a height gauge. Body mass index (BMI), calculated 
as weight (kilograms) divided by height (meters)2. 
Participants were included in the study if they were 
obese (BMI≥30 kg/m2).
 Dynapenia was diagnosed according to the 
Handgrip testing [17]. A digital handheld dyna-
mometer (Takei Scientific Instruments, Niigata, 
Japan) was used for handgrip testing. The partici-
pant held the dynamometer in their dominant hand 
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with their arm fully extended at an angle of 30o 
concerning the trunk and the palm perpendicular 
to the shoulder line [18]. The participant squeezed 
the dynamometer with maximum effort, which was 
maintained for 5 seconds. Handgrip strength (HGS) 
was measured twice, and the mean of two measure-
ments was taken. HGS less than 30 kg or 20 kg was 
defined as low muscle strength in men and women, 
respectively [19]. Patients classified into two groups 
as the dynapenic obese (DO) group and the non-dy-
napenic obese (NDO) group according to handgrip 
testing. Demographic and laboratory data, the nu-
tritional state and the functionality of the groups 
compared in this study.

Statistical analysis
The SPSS version 20.0 (IBM, Armonk, New York, USA) 
program was used for statistical analysis. Numeric 
variables were given as mean ± standard deviation 
if the distributions of numeric variables were nor-
mal. Median, minimum and maximum values were 
used if numeric variables were not distributed nor-
mally. Differences between independent numer-
ic variables with normal distribution were tested 
by independent samples t-test. The Mann–Whitney 
U-test was used for testing differences between in-
dependent numeric variables without normal distri-
bution. Regression analyses was performed to de-
termine the independent associates of dynapenic 
obesity. P-values less than 0.05 were accepted as 
statistically significant.

RESULTS

Thirty-one (17.5%) of the obese patients had dynap-
enia.  The mean age of the patients in the DO group 
was 74.16±3.52 while it was 72.46±5.00 in the NDO 
group. Patients with DO were older than patients 
with NDO (p=0.028). The gender distribution and 
BMI were similar in groups (p=0.5) (Table 1). The me-
dian MNA score was 12 (5-14) in the DO group while 
it was 13, (8-14) in the NDO group. MNA was signifi-
cantly low in the DO group (p=0.009). ADL and IADL 
were lower in the DO group than the NDO group 
(table 1) (p=0.007, p<0.001, respectively). Fasting 
blood glucose and haemoglobin A1c levels were 
similar in both groups (p=0.95, p=0.27, respective-
ly). The median creatinine level was 0.69 (0.5-1.8) in 
DO group while it was 0.81 (0.47-1.84) in the NDO 
group. It was lower in the DO group (p=0.023). The 
mean albumin level was 4.37±0.356 in DO group 
while it was 4.49±0.26 in NDO group. It was lower in 
the DO group. The median CRP and mean total pro-
tein levels were similar in groups (p=0.98, p=0.64, 
respectively) (Table 1). Using multiple linear regres-
sion analyses, it was determined
that, age, serum glucose, haemoglobin A1c, creati-
nine, total protein, albumine and CRP levels had no 
statistically significant associations with HGS in dy-
napenic obese patients (p<0.05 for all parameters).

Table 1. Demographic, laboratory and clinical variables of DO and NDO groups

DO group (n:31) NDO group (n:146) p
Age (years) (mean) 74.16±3.52 72.46±5.00 0.028

Female/Male (n) 16/15 80/66 0.27

BMI (mean) 34.9±4.2 34.5±3.9 0.5

MNA (median) 12 (5-14) 13 (8-14) 0.009

ADL (median) 5 (3-6) 6 (3-6) 0.007

IADL (median) 5 (1-8) 7 (1-8)  0.001

Glucose (mg/dL) (median) 103 (82-207) 107.5 (75-454) 0.957

HbA1c (%) (median) 6.56 (4.68-11.77) 6.09 (4.91-12.52) 0.272

Creatinine (mg/dL) (median) 0.69 (0.50-1.80) 0.81 (0.47-1.84) 0.023

Total protein (g/dL) (mean) 7.3±0.488 7.23±0.479 0.641

Albumin (g/dL) (mean) 4.37±0.356 4.49±0.266 0.049

CRP (mg/L) (median) 4.79 (3-171) 3.21 (3-78.50) 0.986

 DO: dynapenic obese; NDO: non-dynapenic obese; MNA: Mini-Nutritional Assessment; ADL: activities of daily living; IADL: instru-
mental activities of daily living; HbA1c: glycosylated haemoglobin; CRP:C-reactive protein; BMI:Body mass index.
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DISCUSSION

In this study, 17.5% of the older obese patients had 
dynapenia. Patients in the DO group were older. 
The ADL, IADL and MNA scores were higher in NDO 
group than the DO group. Both groups had similar 
fasting blood glucose and haemoglobin A1c levels. 
Albumin levels were lower in the DO group than the 
NDO group.
In this study, the frequency of dynapenia in old-
er obese patients was 17.5%. To our knowledge, 
there is no data that reports the prevalence and in-
cidence of DO. The reports of the review by Leahy et 
al., which is planned to be published in the future, is 
expected to provide this information [20]. The prev-
alence of sarcopenia estimated by Baumgartner et 
al., using such a definition in a sample of 426 men 
and 382 women of the New Mexico Elder Health 
Survey, increased from 13-24% in individuals under 
70 years to >50% in those over 80 years [21]. 
 The ageing process causes a significant loss of mus-
cle mass and strength [22]. Muscle strength reaches 
its plateau in between second and third decades of 
life [3]. Changes marked with the ageing process oc-
cur after 50th life year. From this age, a loss of mus-
cle strength of 1.5–5%/year was observed [3,23]. 
Dynapenic patients were older than the non-dy-
napenic patients in our study, compatible with the 
literature.
In our study, the median MNA score and mean al-
bumin level were lower in DO patients. Albumin has 
been widely used as a nutrition marker among oth-
er serum proteins synthesised by the liver. To the 
best of our knowledge, no study evaluates nutrition-
al state in DO patients. Sousa-Santos et al. showed 
that sarcopenia was directly associated with under-
nutrition or undernutrition risk  [24].  Supporting the 
previous study, Cruz-Jentoft et al. and Norman et al. 
have shown that reductions in handgrip strength 
are common in individuals who have sarcopenia as 
well as in malnourished individuals [25,26].
There are also studies assessing the effects of glu-
cose levels on functionality. Bardenheier et al. 
showed that adults with diabetes died 4.6 years ear-
lier, developed disability 6-7 years earlier, and spent 
about 1-2 more years in a disabled state than adults 
without diabetes [27]. With increasing baseline age, 
diabetes was associated with significant (p< 0.05) 
reductions in the number of total and disability-free 
life-years, but the absolute difference in years be-
tween those with and without diabetes was less 

than at younger baseline age. Godino et al. reported 
that the burden of functional disability associated 
with diabetes was not entirely explained by known 
risk factors, including comorbidities among older 
adults. Hyperglycemia below the threshold for the 
diagnosis of diabetes was not associated with dis-
ability. Research into practical strategies for the pre-
vention of functional disability among older adults 
with diabetes is needed [28]. In our study, fasting 
blood glucose and HbA1c levels were in near nor-
mal ranges and similar in groups. We do not think 
these results have an impact on disability.
In our study, DO patients had more reduced phys-
ical functions than NDO patients. Bouchard et al. 
evaluating 2039 American men and women aged 
55 years and over showed that dynapenic-obesi-
ty was associated with a poorer physical function 
than obesity alone and in most cases with dynap-
enia alone [13]. Rossi et al. demonstrated that dy-
napenic abdominal obese subjects are at higher risk 
of worsening disability and mortality than subjects 
with dynapenia or central fat distribution only [29]. 
Stenholm et al. found that obesity with low mus-
cle strength increases the risk of decline in walking 
speed and developing mobility disability, especial-
ly among persons younger than 80 years old [30]. 
Batsis et al. examining 2025 subjects with knee os-
teoarthritis aged 60 years and over during four years 
of follow-up in the US, showed that dynapenic obe-
sity might be a risk factor for functional decline sug-
gesting the need to target subjects with low knee 
strength and obesity [31]. Yang et al. analysing a to-
tal of 616 patients with non-dynapenia/non-obesi-
ty, dynapenia-alone, obesity-alone, and dynapenic 
obesity in a cross-sectional study reported that dy-
napenic obesity was associated with a higher risk of 
slow gait speed and mobility disability compared 
with dynapenia-alone or obesity-alone [32]. Finally, 
Alexandre et al. demonstrated abdominal obesity 
as a significant risk factor for IADL decline, and the 
participants with dynapenic abdominal obesity had 
the highest rate of IADL decline over time among 
English and Brazilian older adults [12].
The present study had limitations. The cross-sec-
tional design prevented investigating causality.  The 
limited number of patients prevents determination 
of the prevalence of the dynapenia.
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