
Dysphagia is common in patients with dementia, stroke,
Parkinson and other neurodegenerative diseases, and is an
important cause of weight loss in nursing home residents with a
prevalence ranging between 40-60% (1-4). More than a half of
all dysphagic patients are at high risk of malnutrition and
dehydration due to low food intake that is strongly related to
severity of dysphagia (5, 6). Between 43%–55% out of
dysphagic patients suffer recurrent episodes of aspiration
pneumonia and up to 50% will die within one year (7, 8).
Inadequate protein and energy intake associated with impaired
swallowing poses a challenge to caregivers with regards to
optimizing disease management and nutritional support. 

Recent reports of nutritional requirements for protein and
energy, based on nitrogen balance studies, have suggested that
intakes above the recommended dietary allowances (RDA) may
prove beneficial for the healthy elderly population (9, 10). Due
to low basal metabolic rates (BMR) and low energy
requirements in the elderly, at any level of physical activity,
protein/energy requirements ratio increases with age. Hence,
the recommended daily amount of ingested protein of 0.86-1.0
g/kg body weight in healthy adult subjects and 1.25-1.5 g/kg in

frail elderly may be adequate (11). Caloric requirements may
be up to 29% higher than basal metabolic rate, especially in
demented nursing home residents (12-15).

Adjuvant feeding interventions by percutaneous endoscopic
gastrostomy (PEG) technique is a common practice in
cognitively impaired older patients who suffer eating or
swallowing problems (16-18). Median PEG prevalence among
nursing home residents varies between 5.6% in Germany and
34% in the USA (19-21). The prime purposes and hopes of tube
feeding are avoiding hunger and thirst, improving nutritional
status and preventing aspirations (22, 23), yet despite a vast use
of PEG, data about protein-energy balance in such elderly
institutionalized patients is scarce and largely unknown. A
recent Cochrane review (24) has concluded that there was no
evidence of increased survival in patients receiving enteral tube
feeding. In addition, none of the studies included in this review
showed benefits in terms of nutritional status and no reference
was made as to body composition after PEG. 

We hypothesized that controlled nutritional intake and
improved nutritional parameters in PEG patients may result
with better body composition parameters. Therefore, the
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objective of this study was to look for possible differences in
nutritional status and body composition among three groups of
patients and to clarify the possible role of feeding modality on
protein and energy intake of these patients and on body
composition.

Study participants  

This is an observational retrospective chart-review study of
117 disabled demented elderly patients (65 females, 52 males)
admitted to a nursing wing of a public urban geriatric center.
All patients were 65 years and older (mean age 84.9±7.5, range
66–98 years). Patients were referred for permanent stays in the
four nursing wards, after being considered as completely
dependent patients in activities of daily living and mobility
functions by certified geriatricians and a geriatric team
comprising nurses, dietitians, physiotherapists, occupational
therapist, social worker, etc. The study was approved by the
local IRB of the hospital (no risk "exempt review" research).
Data collection. We obtained data regarding age, gender,
associated co-morbidities and anthropometric data. This
included a routine BMI calculation (from weight and knee-
ankle height) as well as fat free mass (FFM) and skeletal
muscle mass (SMM) calculated by Forbe's and Heimsfield's
equations (25, 26), respectively: FFM (kg) = 24.1×Urine
Creatinine (g/24h)+20.7; SMM (kg) = 18.9×Urine Creatinine
(g/24h)+4.1; We used a 24-hour creatinine excretion method to
detect the status of skeletal mass because it specifically
represents metabolically active muscle mass, in contrast to
other types of investigation such as ultrasonography or
computerized tomography which are difficult to perform in
advanced nursing home populations. Additionally, this
procedure is considered to be more sensitive than dual-energy
X-ray absorptiometry or bioelectrical impedance analysis in
detecting age-related changes in body mass, which may be due
to changes in body water. BMR was calculated by Katch-
McArdle equation (27) based upon FFM values, as follows:
BMR (kcal)=370+(21.6×FFM, in kg). Functional status was
evaluated according to the Functional Independence Measure
(FIM) score (28) ranging between 18 (total functional
dependence) to 126 (total functional independence). 

Dietary intake was routinely assessed during a 3-days period
(a. upon admission and under oral feeding; b. between 3-6
months after PEG insertion) by a daily food intake protocol,
recording each component of consumed meals. Nitrogen
balance (NB) in mg of nitrogen/kg/d) was determined under
usual (oral) or enteral (PEG) feeding. In each of these
assessments we calculated dietary nitrogen intake, daily urinary
nitrogen excretion and daily miscellaneous nitrogen losses
(assumed to be as 20% of urinary nitrogen).

Statistical analysis 

All patients' data was used; no data were excluded from the
analyses. Continuous data were compared using unpaired t-

tests, while binary data were compared using a Student t-test;
all tests were two-sided, requiring p<0.05 to declare
significance. In the multivariate model, we used a logistic
regression analysis to assess associations between compared
groups. All analyses were performed in a GCP-controlled
environment using SAS version 8.2.

Results

Patients' characteristics by dysphagia / no dysphagia
Overall, study population had a high prevalence of any

dementia (92.8%), stroke (46.7%), Alzheimer's disease (31.7%)
and Parkinson (21.6%). There were no differences between
dysphagic and non-dysphagic patients regarding age or gender
(Table 1). Dysphagic patients (60) differed from non-dysphagic
patients (57) by lower values of BMI (p=0.020), fat mass index
(p=0.017), daily protein intake (p<0.0001), daily energy intake
(p<0.0001), protein related energy intake (p<0.0001) and a
negative nitrogen balance (p<0.001). There were no differences
between groups in BMR, FFM and SMM indexes. When
analyzed by gender, dysphagic male patients had statistically
significant more pronounced metabolic and nutritional
derangements, compared with female patients (see Table 2).

Table 1
Baseline characteristics of study sample (117 pts.) by dysphagia

/ no dysphagia 

With Without p value
dysphagia (57) dysphagia (60)

Age 85.0±7.5 85.0±5.3 NS
Male/Female ratio 1.0 : 1.19 1.0 : 1.11 NS
FIM score 46.5±24.8 30.4±17.2 <0.001 
BMI (kg/m2) 25.7±4.0 23.8±4.3 0.020
Fat free mass index (kg/m2) 15.4±3.0 15.7±2.5 NS
Fat mass index (kg/m2) 10.2±4.5 8.2±4.5 0.017
Skeletal muscle mass index 7.41±1.91 7.59±1.42 NS
BMR(kcal/d) 1214±171                  1218±145
NS
Daily protein intake (g/d) 65.8±10.1 56.9±11.3 <0.001
Daily energy intake (kcal/d) 1596±405 1302±293 <0.001
Daily energy intake/BMR

1.31±-0.70 1.07±20 0.012
Daily protein intake/BW   1.09±0.25  0.87±0.27   <0.001                            
Daily energy intake/ BW  25.8±5.6        22.5±6.2         <0.001
Protein related energy 16.5±0.8 17.6±-1.1 <0.001
intake (%) 
Nitrogen balance 0.19±2.67 -1.47±-2.59 <0.001

In regression analyses (Table 3), dysphagia was associated
with increased risk of having a  BMI<22.0kg/m2 (OR=2.60,
95%CI 1.135-5.943, p=0.027), being in a negative NB
(OR=2.33, 95%CI 1.063–4.669,  p=0.050), and having a low
fat mass index (OR=2.53, 95%CI 1.066–6.007, p=0.045) as
well as lower daily protein and energy intakes per body weight
(OR=2.87, 95%CI 1.316–6.268,  p=0.012 and OR=2.99, 95%CI
1.297–6.880,  p=0.016). 
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Table 2
Descriptive Characteristics of dysphagic patients, by gender

Characteristic                            Female (34)      Male (26) p values

Age                                     85.7±5.5 84.1±4.9 NS 
Body mass index (kg/m2)        25.6±5.4 21.9±2.8 0.002
Fat free mass index (kg/m2)       16.0±2.6 15.4±2.2 NS
Fat mass index (kg/m2)               9.6±5.3 6.5±2.4  0.007 
Skeletal muscle mass index (kg/ m2) 7.3±1.2 7.9±1.8 NS
BMR (kcal/d)                1160±143 1291±110 NS
Daily protein intake (g/d)          60.9±10.7 50.9±12.0 0.001
Daily energy intake (kcal/d)           1376±283 1210±280 0.027
Daily energy intake/BMR              1.20±0.30 0.94±0.17 <0.001
Daily protein intake/BW (kg/d)         1.07±0.27 0.84±0.19 <0.001
Daily energy intake/BW (kcal/kg/d)   24.4±6.7  19.8±4.5  0.003 
Protein related energy intake (%)    17.7±0.9 16.8±1.1 <0.001
Nitrogen balance               -0.66±1.97 -2.49±2.91 0.005

39 out of all 60 dysphagic patients underwent a PEG
insertion procedure. In the other 21 patients, PEG insertion was
rejected by care-giving guardians and patients went on with
oral feeding. All patients were supplied with commonly used
commercial isotonic formulas to provide an adequate total
nutritional support. Table 4 shows that PEG-feeding was
associated with additional energy intake of 30.5% kcal per day
and increased protein intake of 26.0%. The daily energy
intake/BMR, daily protein and energy intake/body weight
ratios, compared with dysphagic oral-fed patients, were higher
in PEG-fed patients. However, this was neither associated with
improved BMI nor by body composition parameters (such as
FFM index, fat mass index, skeletal mass index) or BMR.   

Table 3
Regression analysis for nutritional and metabolic parameters

associated with dysphagia

95%  CI
Dysphagia No Dysphagia OR Min Max p 
(60pts.) (57pts.)                             

Body mass index <22.0 kg/m2 38.3% 19.3% 2.60 1.135 5.943 0.027
Low fat mass index 35.0% 17.5% 2.53 1.066 6.007 0.045
Daily protein intake/ 
body weight <1.0g/kg/d 48.3% 24.6% 2.87 1.316 6.268 0.012 
Daily energy intake/
body weight <25.0 kcal/kg/d 41.7% 19.3% 2.99 1.297 6.880 0.016
Negative nitrogen balance 58.3% 38.6% 2.33 1.063 4.669 0.050

Discussion 

Dysphagia is common in elderly institutionalized patients
and is associated with weight loss, change of body composition
and various nutritional deficiencies (4-6). The current approach
to management of such patients favors early identification and
subsequent attempts to prevent and treat potential
complications, such as malnutrition (29,30). Despite extensive
discussion about efficacy of PEG in demented people with
inability to swallow or refusal to eat, use of PEG-feeding
remains popular in this population.

Table 4
Body composition and nutrient intake, by feeding modality of

dysphagic residents (60pts.)

Characteristics Orally fed (21) PEG-fed (39) p

Age 84.6±6.9 84.1±8.5 NS
Body mass index (kg/m2) 23.5±3.7 24.2±3.1 NS
Fat free mass index (kg/m2) 15.8±2.7 15.7±3.0 NS
Fat mass index (kg/m2) 7.5±4.3 8.5±3.0 NS 
Skeletal muscle mass index (kg/m2) 7.5±1.4 7.2±1.4 NS
Basal metabolic rate 1207±152 1198±161 NS
Daily protein intake 57.4±10.3 72.3±9.9 <0.001
Daily energy intake 1298±304 1585±329 <0.001 
Daily energy intake/basal metabolic rate 1.0±0.2 1.3±0.4 0.012              
Daily protein intake/body weight 0.9±0.2 1.2±0.3 0.002
Daily energy intake/body weight 23.1±6.9 31.8±9.4 <0.001    
Protein related energy intake (%)  16.7±1.1 16.1±0.9 0.002
Nitrogen balance      -1.7±2.6 0.1±2.6 0.012

Our study shows that dysphagic institutionalized patients,
compared with non-dysphagic patients, have lower values of
BMI, fat mass index, daily protein and energy intake (both
absolute and relative to body weight and to basal metabolic
rate), as well as a more negative nitrogen balance. These
findings are not surprising and are in accordance with previous
studies (31, 32) showing that inadequate intakes have negative
effects on energy-protein metabolism (particularly evident
among males) and contribute to a more pronounced catabolic
state in dysphagic patients (mean NB of -1.47±-2.59). The
findings also support recent recommendations (11, 15) on the
need to increase the amount of protein-caloric foods in frail
elderly people who are high-risk due to co-existing morbidities
and functional decline. 

The literature regarding the effectiveness of enteral nutrition
of elderly residents in long-term care facilities is controversial.
Indeed, expert opinion has suggested that PEG-feeding may not
be effective being unassociated with increased body weight or
nutritional status improvement (33, 34). Clearly, PEG-insertion
in dysphagic patients allows provision of nutrients and water,
which resulted in our study in significant increases of daily
caloric energy (by 30.5%), protein (by 26.0%) and conversion
of a negative nitrogen balance into steady state equilibrium.
This is in agreement with previous study (35) showings that
mean protein intake needed to obtain a neutral nitrogen balance
in elderly patients suffering from dysphagia must be higher
than 1.28 g/kg per day (the RDA for healthy elderly people). 

It has been previously shown (36, 37) that impaired body
composition and specifically a low SMM index, increase the
likelihood of death and may serve as a reliable predictor of 1-
year survival in nursing home patients, compared with BMI or
other body composition parameters. This is also supported by
recent data showing that lower muscle mass is associated with
similar trends in community-dwelling elderly (38). Taken
altogether, these findings support the possibility that a low
muscle mass has an independent effect on survival among
nursing home residents and should be treated vigorously.
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Unfortunately, the nutritional and metabolic improvement in
PEG-fed patients did not result in improved body composition
parameters. One possible explanation for this observation may
reflect the impaired modulation of myostatin pathway in
circumstances such as inactivity, senescence and disease so
common in demented and physically inactive elderly, resulting
in up-regulation of myostatin and similar substances (39, 40).
Still, it is possible that longer time periods of nutritional
interventions are needed in order to affect body composition.
Alternatively, this may suggest that strategies other than
nutritional (e.g.pharmacological, physical therapy) should be
sought in order to improve body composition, and
consequently, improve survival. 

Possible limitations in our study result from its retrospective
nature and design, which does not allow for the establishment
of a cause-effect relationship between enteral feeding and body
composition parameters. In addition, despite adjustment made
for important confounding variables, other may have not been
considered. Finally, a longitudinal study with follow-up data of
body composition and its interrelation with PEG feeding may
provide information that could further clarify this issue. Despite
these limitations, the present study is advantageous in the sense
that it included a relatively large sample size of patients, all of
whom underwent similar nursing and medical treatment
programs, hence decreasing selection bias or a reduction in the
validity of the study.

We conclude that understanding of the gap between
nutritional parameters and body composition parameters is
crucial and that other approaches, rather than nutritional, should
be sought to improve body composition of these patients. 
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