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Purpose: To evaluate demographic, clinical, and laboratory variables, and their associations with in-hospital mortality, among elderly 
internal medicine patients with nasogastric tube (NGT) feeding.
Patients and Methods: Demographic, clinical, and laboratory data were collected retrospectively for 129 patients aged ≥80 years 
who initiated NGT feeding during their hospitalization in internal medicine wards. The data were compared between survivors and 
non-survivors. Multivariate logistic regressions were performed to identify the variables most significantly associated with in-hospital 
mortality.
Results: The in-hospital mortality rate was 60.5%. Compared to survivors, non-survivors more often presented with pressure sores 
(P=0.005) and lymphopenia (P<0.001), were more often treated with invasive mechanical ventilation (P<0.001), and less often 
underwent geriatric assessment (P<0.001). Non-survivors demonstrated higher mean levels of C-reactive protein, and lower mean 
values of serum cholesterol, triglycerides, total protein, and albumin (P<0.001 for all comparisons). On multivariate analysis, the 
following variables were most significantly associated with in-hospital mortality in the entire cohort: the presence of pressure sores 
(odds ratio [OR], 4.34; 95% confidence interval [CI], 1.68–11.48; P=0.003) and lymphopenia (OR, 4.09; 95% CI, 1.51–11.08; 
P=0.006), and serum cholesterol (OR, 0.98; 95% CI, 0.96–0.99; P=0.003).
Conclusion: Among elderly acutely ill patients who initiated NGT feeding during hospitalization, in-hospital mortality was extremely 
high. The factors most strongly associated with in-hospital mortality were the presence of pressure sores and lymphopenia, and lower 
serum cholesterol levels. These findings may provide useful prognostic information for decision-making regarding initiation of NGT 
feeding in elderly hospitalized patients.
Keywords: aging, enteral feeding, hospitalization, prognosis

Introduction
Advances in healthcare contribute to the rising of the older people population in the world. Malnutrition is common in 
the elderly, ranging from 5–30% in community-dwelling individuals to 16–70% in residential aged and acute care 
settings.1 The etiology of malnutrition in the elderly is multifactorial, and mainly related to dysphagia and anorexia, that 
result from age-dependent changes in muscle mass and such comorbidities as follows: dementia, stroke, depression, 
cancer, heart failure, and chronic lung disease.1–3 Malnutrition is associated with adverse outcomes such as increased risk 
of infections and falls, poorer quality of life, prolonged length of hospital stay, and shorter survival.1,3 For patients with 
insufficient or impossible oral nutrition, enteral feeding is recommended, to meet nutritional requirements and improve 
nutritional status.3–5 However, tube feeding is not recommended for elderly patients with advanced dementia and poor 
functional status.4–6 Most studies of the prognosis of older patients on enteral tube feeding were performed in ambulatory 
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and geriatric care settings,7–11 and focused on long-term mortality in specific disorders, such as dementia,7–10 stroke,12,13 

and cancer of the head and neck.13,14

Initiation of artificial nutrition, mainly via a nasogastric tube (NGT), is not rare among elderly patients admitted for 
acute illness in internal medicine wards. In this patient population, indications for NGT placement include impaired 
consciousness and respiratory failure, in addition to dysphagia and malnutrition.15,16 Feeding tubes are more commonly 
used in Israel than in other countries in the world.17 This discrepancy is explained by Israeli legal and ethical 
considerations. Accordingly, even for a patient who is prone to death, artificial nutrition must be provided, unless 
excepted by the presence of a medical contraindication for artificial nutrition or the stated refusal of such nutrition in 
a written advanced directive. Identifying the in-hospital mortality rate and the influencing factors of elderly patients 
hospitalized in internal medicine wards with NGT feeding may help physicians in decision-making regarding their care 
and management. Therefore, the aim of the current study was to evaluate demographic, clinical, and laboratory variables, 
and their associations with in-hospital mortality, among elderly patients who initiated NGT feeding during hospitalization 
in internal medicine wards.

Materials and Methods
Study Population and Design
The study was conducted in the Department of Internal Medicine “C”, one of seven Departments of Internal Medicine in 
Yitzhak Shamir Medical Center, a tertiary care university hospital located at Zerifin, Israel. This department includes 34 
general and four intensive care beds. The patients were randomly admitted from the emergency department or transferred 
from other departments due to a variety of acute internal medicine conditions. The eligible population for the study 
comprised 539 adult patients hospitalized during January 2018–December 2019 who had NGT during their hospitaliza-
tion. The end of the year 2019 was chosen as the end of the research period so as to eliminate the possible effect of the 
corona pandemic on study results. Exclusion criteria were as follows: age under 80 years, surgical reasons for NGT 
placement, such as intestinal obstruction or a mesenteric event, and initiation of NGT feeding prior the current 
hospitalization. Included in the study were 129 patients aged ≥80 years in whom NGT feeding was started during the 
index hospitalization. In a retrospective comparative study, characteristics of patients who did not survive the current 
hospitalization were compared to characteristics of patients who survived.

Data Collection
The following data for the index hospitalization were collected from electronic hospital records: demographic, clinical, 
and laboratory variables, and in-hospital death. For patients who were readmitted during the study period, only the data 
of their first hospitalization were obtained. Functional status was assessed by the Norton Scale. The Malnutrition 
Universal Screening Tool (MUST) score was used for malnutrition risk assessment. The data were compared between 
survivors and non-survivors during the index hospitalization.

Statistical Analysis
The results were expressed as numbers (percentages) for qualitative data. Quantitative data were tested for normal 
distribution using a histogram and the Kolmogorov–Smirnov test. Normally distributed variables were described as 
means and standard deviations, and variables that were not normally distributed were expressed as medians and 
interquartile ranges. The chi-square test or Fisher’s exact test was applied for comparison of discrete variables. 
Continuous variables were compared using the t-test for independent samples or the Mann–Whitney test. Variables 
that were found to be associated with in-hospital mortality on univariate analysis were included in stepwise logistic 
regression analysis. All statistical tests were two sided, and a P-value <0.05 was considered statistically significant. 
Statistical analysis was performed using SPSS statistical software (IBM SPSS Statistics for Windows, version 24, IBM 
Corp., Armonk, NY, USA, 2016).

The sample size was calculated for a significance level of 5% and a power of 80%. The assumption underlying the 
calculation of the sample size was that the mortality rate would be about 50%. To identify a moderate effect on in- 
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hospital mortality, 128 patients were needed for continuous variables (effect size d = 0.5), and 126 patients were required 
for dichotomous categorical variables (effect size h = 0.5). Effect size d is equal to one unit of standard deviation. Thus, 
an effect of 0.5 represents a difference of one-half a standard deviation between the survivors and non-survivors. 
Accordingly, at least 128 patients should be included in the study.

Results
The Entire Sample
The demographic, clinical, and laboratory characteristics of the 129 patients included in the study are presented in 
Table 1. The mean age was 88.5 ± 4.9 years, 32.6% were males. The most common reason for admission was infectious 
disease. The most prevalent comorbidities were dementia, pressure sores, congestive heart failure, coronary artery 

Table 1 Characteristics of the Patients Included in the Study, According to In-Hospital Survival

Variable Entire Group (n = 129) Survivors (n = 51) Non-Survivors (n = 78) P-valuea

Age (years) 88.5±4.9 88.7±5.2 88.4±4.7 0.73
Male sex 42 (32.6%) 16 (31.4%) 26 (33.3%) 0.82

Living at home 103 (79.8%) 40 (78.4%) 63 (80.8%) 0.75

Main reason for admission
Pneumonia 55 (42.6%) 20 (39.2%) 35 (44.9%) 0.53

Other infection 31 (24.0%) 10 (19.6%) 21 (26.9%) 0.34

Stroke 19 (14.7%) 9 (17.6%) 10 (12.8%) 0.45
Other disorder 24 (18.6%) 12 (23.5%) 12 (15.4%) 0.25

Comorbid conditions

Dementia 82 (63.6%) 35 (68.6%) 47 (60.3%) 0.33
Pressure sores 60 (46.5%) 16 (31.4%) 44 (56.4%) 0.005
Congestive heart failure 53 (41.1%) 19 (37.3%) 34 (43.6%) 0.48

Coronary artery disease 48 (37.2%) 20 (39.2%) 28 (35.9%) 0.7
Cerebrovascular disease 48 (37.2%) 22 (43.1%) 26 (33.3%) 0.26

Diabetes mellitus 47 (36.4%) 21 (41.2%) 26 (33.3%) 0.37

Moderate-to-severe chronic kidney disease 28 (21.7%) 11 (21.6%) 17 (21.8%) 0.98
Chronic lung disease 22 (17.1%) 6 (11.8%) 16 (20.5%) 0.2

Malignant disease 21 (16.3%) 6 (11.8%) 15 (19.2%) 0.26

Psychiatric disorder 15 (11.6%) 7 (13.7%) 8 (10.3%) 0.55
Age-adjusted Charlson Comorbidity Index 7.95±2.5 7.78±2.2 8.05±2.6 0.79

Norton Scale 11.20±2.8 11.50±2.5 11.03±3.0 0.31

MUST score 1.34±1.8 0.80±1.3 1.72±2.0 0.021
Main reason for NGT feeding

Respiratory failure 49 (38.0%) 14 (27.5%) 35 (44.9%) 0.046
Malnutrition 35 (27.1%) 19 (37.3%) 16 (20.5%) 0.037
Stroke 19 (14.7%) 9 (17.6%) 10 (12.8%) 0.45

Other 26 (20.2%) 9 (17.6%) 17 (21.8%) 0.57

Geriatrician consultation 51 (39.5%) 33 (64.7%) 18 (23.1%) <0.001
Laboratory data on admission

Lymphopenia (lymphocyte count <1.0×109/l) 54 (41.9%) 12 (23.5%) 42 (53.8%) <0.001
Serum total cholesterol (normal 140–200 mg/dl) 136.1±38.4 153.3±42.2 123.7±30.1 <0.001
Serum triglycerides (normal 30–150 mg/dl) 122.9±56.8 129.6±61.8 118.0±52.8 <0.001
Total protein (normal 64–83 g/l) 62.5±8.6 65.7±7.9 60.3±8.4 <0.001
Serum albumin (normal 34–48 g/l) 29.2±5.8 31.6±5.3 27.6±5.6 <0.001
Serum CRP (normal 0.3–5.0 mg/l) 75.0±77.8 43.7±45.4 95.4±87.4 <0.001

Treatment with invasive mechanical ventilation 65 (50.4%) 18 (35.3%) 47 (60.3%) <0.001

Notes: Data are presented as mean ± standard deviation or as number (percentage) of presented cases. aDifference between survivors and non-survivors. Bold entries in 
the table indicate a P-value <0.05. 
Abbreviations: NGT, nasogastric tube; MUST, Malnutrition Universal Screening Tool; CRP, C-reactive protein.
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disease, cerebrovascular disease, and diabetes mellitus. The mean age-adjusted Charlson Comorbidity Index was 7.95 ± 
2.5. The mean Norton Scale score for functional assessment was 11.20 ± 2.8. The most common reasons for initiation of 
NGT feeding were respiratory failure and malnutrition. In the instance of respiratory failure, aspiration was suspected or 
treatment with invasive mechanical ventilation was started. The median length of hospital stay was 19 days. During 
hospitalization, 78 (60.5%) of 129 patients died. For the first week and for the first 19 days following NGT insertion, 
death was registered in 33 (25.6%) and 65 (50.4%) of the study population, respectively.

Comparison of Patients’ Characteristics, According to In-Hospital Survival
Table 1 compares data between survivors and non-survivors. The demographic characteristics and main causes for 
admission were comparable between the groups. Of the various comorbidities examined, only pressure sores showed 
statistically significant differences in the proportions of non-survivors and survivors (56.4% vs 31.4%, P = 0.005). The 
mean value of the MUST score was higher among non-survivors than survivors (P = 0.021). In non-survivors compared 
to survivors, NGT feeding was initiated more often due to respiratory failure (P = 0.046) and less often due to 
malnutrition (P = 0.037). Non-survivors compared to survivors were less likely consulted by a geriatrician, more often 
presented with lymphopenia, and more often treated with invasive mechanical ventilation (P < 0.001 for all three 
comparisons). Non-survivors compared to survivors demonstrated higher mean levels of C-reactive protein (CRP), and 
lower mean levels of serum cholesterol, triglycerides, total protein, and albumin (P < 0.001 for all the comparisons).

To eliminate the effect on mortality of the need for invasive mechanical ventilation, we compared the data between 
survivors and non-survivors in a subgroup of 64 patients who were not treated with invasive mechanical ventilation 
(Table 2). Compared to survivors, non-survivors were more likely to have pressure sores (P < 0.047) and lymphopenia 
(P = 0.012), and were less often assessed by a geriatrician (P < 0.001). The mean value of the MUST score tended to be 
higher among the non-survivors than the survivors (P = 0.063). In addition, among the non-survivors compared to the 

Table 2 Characteristics of the Patients Not Treated with Invasive Mechanical Ventilation, According to In- 
Hospital Survival

Variable Survivors (n = 33) Non-Survivors (n = 31) P-valuea

Age (years) 89.7±5.3 89.0±4.5 0.57

Male sex 9 (27.3%) 12 (38.7%) 0.33
Living at home 25 (75.6%) 27 (87.1%) 0.19

Main reason for admission

Pneumonia 15 (45.5%) 12 (38.7%) 0.59
Other infection 8 (24.2%) 14 (45.2%) 0.08

Stroke 5 (15.2%) 2 (6.4%) 0.27

Other disorder 5 (15.2%) 3 (9.7%) 0.51
Comorbid conditions

Dementia 28 (84.8%) 25 (80.6%) 0.66

Pressure sores 11 (33.3%) 18 (58.1%) 0.047
Congestive heart failure 8 (24.2%) 10 (32.3%) 0.48

Coronary artery disease 11 (33.3%) 8 (25.8%) 0.51

Cerebrovascular disease 13 (39.4%) 11 (35.5%) 0.75
Diabetes mellitus 12 (36.4%) 8 (25.8%) 0.36

Moderate-to-severe chronic kidney disease 8 (24.2%) 6 (19.4%) 0.64

Chronic lung disease 2 (6.1%) 3 (9.7%) 0.59
Malignant disease 5 (15.2%) 6 (19.4%) 0.66

Psychiatric disorder 7 (21.2%) 2 (6.1%) 0.15

Age-adjusted Charlson Comorbidity Index 7.55±2.2 7.84±2.2 0.69
Norton Scale 11.63±1.4 11.01±1.8 0.67

MUST score 0.96±1.5 1.95±2.0 0.063

(Continued)
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survivors, the mean level of CRP was higher (P = 0.005), and the mean levels of serum cholesterol, total protein, and 
albumin were lower (P < 0.001 for all the comparisons).

In stepwise logistic regression analysis, the following variables were most significantly associated with in-hospital 
mortality in the entire cohort: the presence of pressure sores (odds ratio [OR], 4.34; 95% confidence interval [CI], 1.68– 
11.48; P = 0.003), lymphopenia (OR, 4.09; 95% CI, 1.51–11.08; P = 0.006), serum cholesterol (OR, 0.98; 95% CI, 0.96– 
0.99; P = 0.003), and treatment with invasive mechanical ventilation (OR, 2.41; 95% CI, 0.97–6.11; P = 0.059). Pressure 
sores (OR, 4.42; 95% CI, 1.73–11.30; P = 0.002), lymphopenia (OR, 4.07; 95% CI, 1.54–10.75; P = 0.005), and serum 
cholesterol (OR, 0.97; 95% CI, 0.95–0.99; P = 0.002) were strongly associated with mortality in a subgroup of patients 
not treated with invasive mechanical ventilation.

Discussion
To the best of our knowledge, this is the first study to investigate in-hospital mortality and factors influencing survival in elderly 
patients with NGT feeding in internal medicine wards. We report an extremely high rate (60.5%) of in-hospital mortality. Two 
studies on patients aged ≥65 years and admitted from nursing care facilities to a general hospital for acute illness reported shorter 
long-term survival among patients on enteral tube feeding than on oral nutrition.18,19 Those studies included a small number of 
patients with feeding tubes (16 and 79, respectively) and in-hospital mortality was not investigated. Of our 129 patients with NGT 
feeding who were admitted to an internal medicine ward, the majority were living at home. Our very low rate of in-hospital 
survival may be explained by the patients’ advanced age, poor functional and nutritional status, and high prevalence of 
preexisting comorbidities. In addition, the poor prognosis may be related to the severity of acute illness that was cause for 
hospitalization in internal medicine wards. Indeed, half our patients were treated with invasive mechanical ventilation. However, 
also among patients who were not mechanically ventilated, the mortality rate was high (48.4%). Associations were found of 
several indicators of malnutrition and increased inflammation with in-hospital mortality. Specifically, compared to survivors, 
non-survivors more often presented with pressure sores and lymphopenia, and demonstrated lower levels of serum cholesterol, 
total protein, and albumin, and higher values of CRP and the MUST score. Moreover, the presence of pressure sores and 
lymphopenia, and the lower levels of cholesterol were the variables that most strongly associated with in-hospital mortality.

Another interesting aspect of the present study is that non-survivors were less likely to have undergone geriatric 
assessment than survivors. Possible explanations for this finding include the palliative approach and optimization of drug 
treatment provided by geriatricians, which may have improved survival. Benefits of comprehensive geriatric assessment 
for internal medicine inpatients have been reported.19,20 The geriatrician-led care model showed shorter length of hospital 
stay and lower costs, without increasing mortality.20 However, only 39.5% of our patients received consultation with 

Table 2 (Continued). 

Variable Survivors (n = 33) Non-Survivors (n = 31) P-valuea

Main reason for NGT feeding

Respiratory failure 3 (9.1%) 8 (25.8%) 0.07
Malnutrition 19 (57.6%) 15 (48.4%) 0.46

Stroke 5 (15.2%) 3 (9.7%) 0.51

Other 6 (18.2%) 5 (16.1%) 0.83
Geriatrician consultation 23 (69.7%) 8 (25.8%) <0.001
Laboratory data on admission

Lymphopenia (lymphocyte count <1.0×109/l) 8 (24.2%) 17 (54.8%) 0.012
Serum total cholesterol (normal 140–200 mg/dl) 159.5±43.3 121.3±42.1 <0.001
Serum triglycerides (normal 30–150 mg/dl) 129.1±63.3 117.3±59.5 0.42

Total protein (normal 64–83 g/l) 67. 6±7.6 60.2±7.8 <0.001
Serum albumin (normal 34–48 g/l) 32.6±5.7 26.5±5.7 <0.001
Serum CRP (normal 0.3–5.0 mg/l) 44.3±45.6 104.3±91.1 0.005

Notes: Data are presented as mean ± standard deviation or number (percentage) of presented cases. aDifference between survivors and non- 
survivors. Bold entries in the table indicate a P-value <0.05. 
Abbreviations: NGT, nasogastric tube; MUST, Malnutrition Universal Screening Tool; CRP, C-reactive protein.
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a geriatrician. This is probably because geriatricians were invited for consultation by physicians, and the need for such 
consultation is less in critically ill patients. Indeed, patients who were not mechanically ventilated were more often 
consulted by geriatricians than those mechanically ventilated (48.4% vs 30.8%). Considering the data together, we 
suggest that geriatric consultation may be considered in prognostic assessment for elderly patients hospitalized in internal 
medicine wards and needing NGT feeding.

The decision for or against starting NGT feeding, specifically in a population of elderly hospitalized patients with acute 
illness, is often controversial.15,19 The current international guidelines propose avoiding initiation of tube feeding in elderly 
patients with advanced dementia and poor functional status.4–6 For older patients with insufficient or impossible oral 
nutrition, enteral feeding is recommended, to meet nutritional requirements and improve nutritional status.3–5 However, the 
decision regarding enteral nutrition should be individualized and based on general prognosis, and also on ethical and legal 
considerations.4,5,15 Prior to NGT placement, predicting the prognosis of an acutely ill elderly patient is not easy. The 
prognosis demonstrated in the current study, of elderly patients hospitalized for acute illness in internal medicine wards and 
fed with NGT, was similar to that reported among patients with terminal cancer.21,22 The poor prognosis of our patients may 
prompt questions regarding the initiation of NGT feeding. Possibly, some of our patients could have been better managed by 
assisted hand feeding or other palliative treatment. We suggest that our findings of associations of a number of clinical and 
laboratory variables with mortality may help physicians in their decisions regarding the provision of NGT nutrition for 
elderly hospitalized patients. However, according to Israeli law, food and fluids must be provided, even by artificial 
nutrition, to a patient who is prone to death. Exceptions include clear and specific medical contraindications for artificial 
nutrition, or refusal of such nutrition in written advanced directives. Therefore, feeding tubes are more commonly used in 
Israel than in other countries in the world.17 There may be reason to reconsider indications for artificial feeding in the Israeli 
law or to encourage people to write advanced directives regarding artificial nutrition in the end of life.

Limitations
Our study has a number of limitations. First, as a single-center study, the results may not be generalizable to other 
medical centers. Second, due to the retrospective design, full functional, nutritional, and cognitive assessments were not 
possible, and missing data may have affected the results. Third, the relatively small sample size may have affected the 
statistical power for comparing some relevant data.

Conclusions
Among elderly acutely ill patients in whom NGT feeding was started during hospitalization in internal medicine wards, 
in-hospital mortality was extremely high. The presence of pressure sores and lymphopenia, and lower levels of serum 
cholesterol were the factors that most strongly associated with in-hospital mortality. These findings may provide useful 
prognostic information for physicians in decision-making regarding initiation of artificial nutrition in elderly hospitalized 
patients, and the care of such patients on NGT feeding.

Data Sharing Statement
All data generated or analyzed during this study are included in this article. Further enquiries can be directed to the 
corresponding author on reasonable request.
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The study was carried out in accordance with the Declaration of Helsinki and was approved by the Ethics Committee of 
the Yitzhak Shamir (Assaf Harofeh) Medical Center, Zerifin, Israel (approval number 0049-20-ASF). Informed consent 
was not obtained from the patients because it was not requested for this retrospective study. In this design, patients were 
evaluated and treated according to the discretion of the treating physicians rather than research considerations. Moreover, 
data were collected from electronic medical records and the data used were anonymous.
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