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Abstract

Under-nourishment of  hospitalized patients has been a problem recognized for nearly 40 years. It is associated with in-
creased risk of  hospital-acquired infections, delayed wound healing, increased length of  stay (LOS), and treatment cost, 
with higher morbidity and mortality. The problem of  iatrogenic malnutrition worsens with existing poor nutritional status. 
The aim of  the study is to identify malnutrition and the determinants of  poor dietary intake among hospitalized patients.

Prospective observational study of  patients admitted to a tertiary-care hospital. All patients admitted to the hospital wards 
were screened and assessed with validated tools. Food consumption of  25% of  the patients admitted was assessed. Visual 
estimation of  leftover food in the plate after consumption was performed. Anthropometric data, LOS, and mean intake of  
energy and protein against delivered quantities were assessed.

1250 patients-538 females and 712 males (mean age 54.98 ± 15.61years) were assessed. The mean BMI of  the study group 
was 25.6 ± 5.9kg/m2. Of  these, 45.7% and 1.2% were moderately and severely malnourished, respectively. 53.1% of  the 
patients were well nourished at admission. The mean delivered calorie and protein content of  the meal was 568 ± 104.8 kcal 
and 21.7 ± 4.3gm, respectively. The mean consumed energy and protein contentwas 324.4 ± 224.0) (57%) and (12.3 ± 8.64)
(55.3%) respectively. There was a significant difference in consumption of  energy (p<0.001) and protein (p<0.001) among 
the well-nourished as compared to malnourished patients. 

Maintaining good nutritional status is vital. Estimation of  plate wastage will facilitate early recognition of  poor food intake. 
Early recognition would help to optimize nutritional intervention.

Keywords: LOS; PGSGA Tool; Energy; Protein; Plate Wastage.

Introduction

Under-nourishment of  hospitalized patients has been a problem 
recognized for nearly 40 years [1] with disease-specific malnutri-
tion being very significant [2]. Many patients are undernourished 
at admission or at an increasing risk of  malnutrition during hospi-
tal stay [3]. Although measurement of  malnutrition and methods 
of  nutritional assessment varied, its prevalence in hospitals was 
reported as 20 to 50% [4, 5-8]. There are many reasons to explain 
this. The underlying disease may directly impair nutritional status, 
which increases the nutritional needs or results in decreased food 

intake. The problem of  iatrogenic malnutrition adds to the exist-
ing poor nutritional status at admission.

Those at highest risk for under-nutrition are the elderly, who are 
hospitalized or living in care homes, on low incomes and/or who 
are socially isolated, with chronic disorders, and those recovering 
from a serious illness, which particularly affects their ability to eat 
[9]. 

One of  the many factors implicated in the etiology of  malnutri-
tion is sub-optimal food intake during hospitalization [9-11]. Dur-
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ing hospitalization, patients are often subject to practices that fur-
ther worsen their nutrition status (eg, traditional preparation for 
surgery, missed mealtimes for medical procedures, and nil per os 
orders) [12]. Hospital under-nutrition can also become aggravated 
because of  inappropriate meal services, poor quality and inflex-
ibility of  hospital catering services, and insufficient aid provided 
by care staff  [9, 13]. High food wastage is associated with reduced 
energy and protein intake and has a bearing on malnutrition-re-
lated complications [13]. Whatever the cause of  malnutrition, it 
is associated with increased risk of  hospital infections, acceler-
ated muscle loss, delayed wound healing, increased length of  stay 
(LOS) and cost of  treatment, and higher morbidity and mortality 
risk [14-18]. According to Nutrition Day results, patients on nil 
per oral orders or those who skip their meal are at higher risk for 
mortality during hospital stay [11]. One large survey showed that 
four out of  five patients do not consume enough to meet their 
energy and/or protein needs [9].On an average, nearly 50% of  pa-
tients reported eating half  or less of  their meal, and these patients 
were found to be up to four times more likely to be malnourished 
compared to those who ate more than half  of  their meal [19]. 
Therefore, assessment of  nutritional status at admission for the 
early detection of  malnutrition among patients and monitoring 
nutritional intake to identify those whose nutritional needs are 
not met by hospital food is very important [20]. Inspection of  
the meals tray and the estimation of  the unconsumed food on 
it is a very important parameter to evaluate nutritional intake of  
patients during hospitalization. It has also been proposed by the 
Nutrition Day project that day-to-day food consumption be mon-
itored for the estimation of  food consumed by the patients [21]. 

The prevalence of  malnutrition among hospitalized patients is not 
well studied in this country. This makes planning of  nutritional 
therapy for patients with malnutrition difficult. This Prospective 
Observational study was conducted with the following objectives:

• To determine the prevalence of  malnutrition at admission. 
• To evaluate patients’ food consumption during hospital stay. 
• Evaluate the differences in food intake of  well-nourished 

and malnourished patients in hospital.
• To identify the reasons for poor consumption of  food and 

provide suggestions for improvement.

Meterials and Methods

Prospective observational study of  patients admitted during a pe-
riod of  one month, in a tertiary-care hospital. Patients admitted 
and hospitalized more than 24 hours from 01 September to 01 
October 2018 were included in the study. 

The study was approved by Institutional Ethical Committee. In-
formed consent was obtained from all subjects (ethics approval 
number: SS/2018/IEC 277). Patients on nil per oral (NPO), criti-
callyill patients, pregnant women, those below 18 years of  age, day 
care patients, and patients on artificial nutritional support, were 
excluded from the study.

Nutritional Screening and Assessment for Malnutrition

To evaluate nutritional status, each participant was initially 
screened at admission by MST (malnutrition screening tool). 
All patients were assessed as per hospital protocol by Subjec-

tive Global Assessment (SGA) and Patient Generated Subjective 
Global Assessment (PGSGA) tool. Based on the World Health 
Organization’s International Statistical Classification of  Diseases 
and Related Health Problems (ICD-10)[22], malnutrition was de-
fined as BMI < 18.5kg/m2, and as per SGA rating as moderately 
malnourished (SGA -B) or severely malnourished (SGA-C). Over 
a 24-hr period, 25% of  the participants’ food intake was observed 
and recorded on a six-point scale.

Anthropometric and biochemical parameters were assessed. Di-
etary intake during hospital stay was evaluated by monitoring 
plate wastage. Based on PGSGA/SGA scores, the subjects were 
categorized into three groups: A-well nourished, B-Moderately 
malnourished and C-Severely malnourished. Length of  hospital 
stay [LOS], mean ± SD of  energy and protein adequacy between 
the groups was calculated. The overall adequacy of  energy and 
protein intake was estimated using individualized dietary recom-
mendations.

Assessment of  food intake by Plate Wastage Method

During the survey period, 25% (n=302) of  the patients were as-
sessed for plate wastage during hospital stay. Plate wastage refers 
to the volume or percentage of  the served food that is discarded 
[24]. At the end of  the meal, dieticians visually evaluated the pro-
portion of  food on the plate consumed by each subject on a Com-
stock6-point scale (all, ¾, ½, ¼, < ¼, and none) [23]. Proportion 
of  food on plate left unconsumed by the participants, along with 
the reasons for not consuming the food, were recorded.

The energy and protein content of  each meal served to the pa-
tients was calculated. Patients on both normal and therapeutic 
diets were considered. The nutritive values of  food served, con-
sumed and wasted during one meal (lunch) on one day was esti-
mated. A structured interview was recorded to evaluate the rea-
sons for non-consumption of  food and elucidate the relationship 
between food intake and disease and the meal quality.

Statistical Methodology

SPSS Windows version 24.0 was used for statistical analysis. Mean 
and SD values were calculated for quantitative and normality char-
acteristics variables, median and IQR were calculated for non-nor-
mal variables. Percentages were calculated for qualitative variables. 
Mean values of  BMI, LOS, energy and protein intakes were com-
pared by PGSGA/SGA using one-way ANOVA/Kruskal Wallis 
one-way with post hoc test of  LSD was performed. Chi-square 
test was performed to study the association of  BMI grades with 
PGSGA. Risk estimate was calculated by odds ratio with 95% 
Confidence Interval. Level of  significance was considered as 0.05.

Results and Discussions

A total of  1250 in-patients were admitted in the study, between 
the ages of  18-96 years (mean age 54.9 ± 15.7). The study popula-
tion consisted of  538 females and 712 males, with a mean BMI of  
25.6 ± 5.9kg/m2 as shown in Table 1. 

In this study, the subjects were drawn from 13 medical depart-
ments of  the hospital, with different medical profiles as shown 
in Figure 1.
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Prevalence of  Malnutrition

The nutritional status of  1250 subjects was assessed by two differ-
ent tools - SGA and PGSGA, and showed similar results. Among 
those patients assessed by PGSGA, 53.1 % (n=664) were well-
nourished [grade A], 45.7% (n=571) were moderately malnour-
ished and 1.2% (n=15) were severely malnourished at admission, 
similar to the results assessed by SGA as shown in Table 2. Of  
the 571 moderately malnourished patients, there were 53 of  them 
who were underweight i.e. <18.5 kg/m2 BMI, and 4 out of  the 15 
severely malnourished individuals were <18.5 kg/m2 BMI. Similar 
trend has been observed among the patients assessed by SGA as 
shown in Table 2.

When mean BMI is categorised by PGSGA/SGA, it is observed 
that mean BMI significantly (p<0.001) decreases from grade ‘A’ 
(26.3 ± 5.6) to grade ‘C’ (19.5 ± 3.97) as shown in Table 2.

The length of  stay (LOS) significantly increased from 3.75 ± 2.6 to 
7.13 ± 8.1 days, with significant (p<0.001) decrease in nutritional 
status as assessed by both PGSGA and SGA, Table 2 (p<0.001).

The prevalence of  malnutrition according to PGSGA & SGA 
varied between different age groups. The elderly (aged ≥ 60 years) 
had a significantly higher prevalence of  moderate malnutrition, 
ranging from 47% to 80%, than the younger age group (30-59 
years) ranging from 28% to 44% (p<0.001). 

According to the BMI classification, the study population showed 
significant difference in the prevalence of  malnutrition among the 
different medical departments. The prevalence of  undernutrition 

(BMI <18.5 kg/m2) was 13% each in the patients admitted under 
gastroenterology and neurology departments.

71% (n=116) of  cardiology patients and 79% (n=352) in ortho-
paedics were overweight or obese (BMI ≥ 23) and were classified 
as well-nourished according to PGSGA/SGA.

Food Intake

Food intake was monitored in 302 patients. There were 43% 
(n=131) females and 57% (n=171) males whose meal consump-
tion was monitored. Of  these, 35% (n=106) were in twin sharing 
rooms, 22% (n=68) in single rooms, 22 % (n=68) in general ward, 
and 20% (n=60) in triple-sharing accommodation.

Of  the 302 patients, 35% (n=106) consumed all the food, 13% 
(n=39) did not eat at all, and 23% (n=68) consumed 50% of  food 
served, as shown in Table 3. The food consumed was categorised 
as > 50% and ≤ 50% of  food intake. There were 44% (n=134) 
patients whose intake was > 50% of  the meal and 56% (n=168) 
patients consumed ≤ 50% of  the meal among the study popula-
tion.

On an average, one in every 4 patients were malnourished (SGA 
B and C) among those who ate ≤ 50% of  the food offered (n=83, 
28%). In contrast, 1 in 5 (n=60) of  the study population were 
malnourished among those who ate > 50% of  food.

It is observed that the mean energy and protein of  >50% meal 
consumed among the well-nourished and moderately malnour-
ished patients is roughly equal. Similarly, the median with IQR 
values of  energy (570, 454, 620 kcal) and protein (20, 18, 24 gms)

Table 1. Characteristics of  Study Population.

Character Male Female Total
Number (%) 712 (57%) 538 (43%) 1250 (100%)
Age (years) 55.3 ± 15.1 54.7 ± 16.0 54.9 ± 15.7

BMI (kg/m2) 24.9 ± 5.5 26.4 ± 6.2 25.6 ± 5.9
Length of  stay (LOS) (days) 4.3 ± 3.35 4.1 ± 2.99 4.19 ± 3.2

Dietary type
Vegetarian (Num) (%) 107 (15%) 85 (16%) 192 (15%)

Non-vegetarian (Num) (%) 605 (85%) 453 (84%) 1058 (85%)

Figure 1. Number of  Patients from Different Departments of  Hospital.
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between the well-nourished and moderately malnourished groups 
is similar. In contrast, among the patients who consumed > 50% 
of  meal, when categorized according to BMI, the mean energy 
and protein significantly increased with increase in BMI, Table 4. 
An increasing trend of  median energy (520-570 kcals) and protein 
(17-20 gms) with increasing BMI was observed.

Likewise, the mean energy and protein of  the all patients who 
consumed ≤ 50% of  meal was similar across different grades of  
nutritional status. The median values of  energy (138 kcal; 25th, 75th 
percentile) and protein (5.0 gms; 25th, 75th percentile) between the 
well-nourished and moderately malnourished groups was roughly 
equal. Among patients who consumed ≤ 50% of  meal, when cat-
egorized according to BMI, the mean energy and protein of  the 
meal consumed decreased with increase in BMI, Table 4. Similar 
decreasing trend of  median energy (275-138 kcals; 25th, 75th per-
centile) and protein (10-4.5 gms; 25th, 75th percentile) intake with 
increasing BMI was observed.

Reasons for Food Wastage

Although 97% (n=292) patients rated the temperature as just 
right, and 90% (n=271) patients felt the portion size was appro-
priate and 92% (n=278) patients rated the texture and flavor as 
good, only 35% (n=106) consumed the entire meal. This suggests 
there are other reasons for plate wastage and poor consumption 
of  food.

There are many reasons for plate wastage in hospitals - some re-
lated to patient’s condition and some to the food service system. 

These reasons are broadly categorized under four sections [24], 
namely clinical, food service issues, environmental issues, and no 
reasons, as shown in Table 5. 

Of  the 50 patients who had food and menu issues, it was ob-
served that 23% (n=31) were moderately malnourished. Similarly, 
of  the 142 patients who had clinical reasons for plate wastage, 
43% (n=59) were moderately malnourished and 3.5% (n=5) se-
verely malnourished. 

The recognition of  malnutrition and early nutritional therapy in 
hospitalized patients is important along with the treatment of  
underlying diseases. However, malnutrition among hospitalized 
patients is overlooked, [4, 5, 7] either because medical resources, 
such as the availability of  nutrition specialists, or hospital and fi-
nancial support, are inadequate, or because clinicians do not rec-
ognize malnutrition to be a vital issue [11]. 

Our study is a snapshot of  the association between malnutrition, 
poor food intake and patient outcomes in this region. 

With almost half  of  all participants malnourished, the results are 
comparable to malnutrition prevalence reports from other coun-
tries [6, 25] and the study by Chakravarthy et al., thereby con-
firming that malnutrition is an ongoing issue in the acute hospital 
setting in this region [26]. The ICD-10 definition of  malnutrition 
uses BMI < 18.5 kg/m2 or presence of  at least 5% weight loss, 
decreased intake and presence of  subcutaneous fat loss and/or 
muscle wasting, which are components of  SGA. The SGA is a 
valid and reliable tool, has good intra- and inter-rater reliability, 

Table 2. Nutritional Status Indicators and LOS.

Nutritional status 
grade PGSGA 

No. of  patients (%)

BMI categories kg/m2 
No. of  patients (%)

BMI with 
PGSGA/SGA
Mean ± SD

LOS according 
to PGSGA/SGA 

Mean ± SD<18.5 18.5-23 ≥23
Grade A 664 (53.1) 19 (3) 128 (19) 517 (78) 26.3 ± 5.6 3.75 ± 2.6
Grade B 571(45.7) 53 (9) 166 (29) 352 (62) 24.8 ± 6.1 4.63 ± 3.5
Grade C 15 (1.2) 4 (27) 6 (40) 5 (33) 20.33 ± 3.9 7.13 ± 8.1
p value <0.001 <0.001

Nutritional status 
grade SGA 

No. of  patients (%)
Grade A 653 (52) 21 (3) 131 (20) 501 (77) 26.4 ± 5.7 3.85 ± 2.95
Grade B 585 (47) 51 (9) 164 (28) 370 (63) 24.8 ± 5.98 4.52 ± 3.4
Grade C 12 (1) 4 (33) 5 (42) 3 (25) 19.5 ± 3.97 6.75 ± 2.9
p value <0.001 <0.001

Table 3. Food Intake.

Food Consumed Number of  patients (%) Categorisation
Full portion remains 39 (13)

≤ 50% of  food intake
¼ eaten 23 (8)

less than ¼ eaten 38 (12)
½ of  portion remains 68 (23)
¼ of  portion remains 28 (9)

> 50% of  food intake
Full portion eaten 106 (35)
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is easy to administer, and was therefore selected as the tool of  
choice for the present study [27].

The study also identified that some participants who might be 
considered “healthy” based on BMI, were in fact malnourished 
(SGA-B or SGA-C) when a comprehensive nutritional assess-
ment was performed. Therefore, it is possible for patients with a 
normal or high BMI to have a sub- optimal nutritional status. In 
our study, when the mean energy and protein intake significantly 
fell with decrease in BMI, it indicates that it maybe starvation re-
lated malnutrition [28]. Similarly, when the mean energy and pro-
tein of  the meal consumed decreased with increase in BMI, it 

can indicate disease related malnutrition [28], as observed in this 
study, Table 4.

The study reported prevalence of  malnutrition in most of  the 
patients, and a subset of  patient’s food intake was recorded for 
a 24-h period. The study highlights the independent association 
of  malnutrition and poor food intake during hospitalisation and 
the LOS. The fact that two-thirds of  the participants did not con-
sume all the food offered in hospital during the survey, and “not 
hungry” was the most frequently cited explanation, are consistent 
with the results of  the European Nutrition Day Survey [11]. Bau-
er et al., also found that loss of  appetite was the most common 

Table 4. Nutritional Status Indicators and Food Intake.

Sl. No. Nutritional 
status 

> 50% Food Intake ≤ 50% Food Intake
No. of  

Patients 
(%)

Mean 
Energy kcals

consumed

Mean 
Proteingms
consumed

No.of  
Patients 

(%)

Mean Energy 
kcals

consumed

Mean 
Protein gms
consumed

1 Grade A 74 (25) 542 ± 110 20.5 ± 4.6 85(28) 153 ± 127 5.7 ± 4.7
2 Grade B 60 (20) 527 ± 110 20.3 ± 4.8 78(26) 154 ± 127 6.0 ± 4.9
3 Grade C - - - 5(2) 202 ± 153 7.0 ± 5.2

p value 0.473 0.841 0.700 0.859
4 BMI <18.5 5(2) 464 ± 158 16.4 ± 6 15(5) 198 ± 128.8 7.3 ± 4.6
5 BMI18.5-<23 26(9) 499 ± 132.6 18.8 ± 5 37(12) 153 ± 132 5.9 ± 4.9
6 BMI ≥ 23 103(34) 548 ± 99.2 21 ± 4.4 116(38) 150 ± 125.3 5.7 ± 4.8

p value 0.118 0.029 0.293 0.458

Table 5. Reasons for Food Wastage.

Sl.No Reasons for 
food wastage Categories Reasons for food wastage Number of  

patients (%)

1 Clinical issues

Poor appetite (illness; medication) 

142 (47%)

Special diets - texture modified diets 
Changes in sense of  taste or smell 

Dysphagia,i.e., swallowing difficulty 
Pain/too sick/stress from treatment. Cognitive problems 

(confusion; inability to recognize food) 
Long length of  stay 

2 Food and menu issues

Portion sizes too large 

50 (17%)
Food quality (not tasty/too spicy/over or undercooked food

Menu choice (Limited food choice/lack selective menu/
dislike food choices) 

Food presentation (not hot enough; poor appearance)

3
Service and 

Environmental 
issues

Physical problems (packaging; food out of  reach; immobil-
ity; need for feeding assistance)

4 (1.3%)

Plated food systems
Ordering problems (insufficient information)

Negative attitude of  the food service personnel
Incorrect items delivered

Mealtime inappropriate, Ward environment (eg others mov-
ing; noise; smells)

Insufficient time to eat (slow eaters) Meal interruptions 
(ward rounds; tests)

4 No reasons 106 (35%)
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reason for eating less [19]. The study suggests that eating “less” is 
common in acute care hospital patients and questions the extent 
to which nutritional requirements of  these patients are met, espe-
cially at a time when they are unwell and when nutritional support 
may be warranted. Sub-optimal food intake over an extended pe-
riod during hospitalisation carries the potential risk of  nutritional 
status deterioration.

Agarwal et al., reported one-in-two among all the patients con-
sumed ≤25% andone-in-three malnourished patients consumed 
≤50% of  the offered food, one-in-three well-nourished patients 
also consumed ≤50% of  the offered food [29]. In our study, we 
had one-in-four well-nourished and malnourished patients re-
spectively, who consumed ≤50% of  the offered food.

These results call for more consistent monitoring of  hospitalised 
patients’ food intake. Perhaps protocols for recording patients’ 
food intake after each meal need to be implemented, like those 
for medication charts. Considering our results, and those from 
the European Nutrition Day Survey, perhaps consumption of  
≤25% of  the offered food should be used as a screening (and 
rescreening) tool to commence appropriate medical nutrition 
therapy. The Council of  Europe document 30 on prevention of  
undernutrition in hospitals recommends that this should be part 
of  the quality management system of  every hospital, with the for-
mal involvement of  administrative, medical, nursing, dietetic and 
catering staff, taking into account the costs of  medical complica-
tions and prolonged hospital stays. Supervision of  the tray and 
the evaluation of  the food left on it is a very important parameter 
to evaluate nutritional intake of  patients during hospitalization. 
It has been also proposed that day-to-day food consumption is 
to be monitored with an on-bed recording system and an easy 
registration system, like the one used for the evaluation of  the 
proportion of  food consumed in the Nutrition Day project 21. 
Such protocols to monitor and record food intake do not exist in 
our country.

“Not hungry” or “loss of  appetite” was the primary reason for 
poor food intake in many studies [31-34] that were associated with 
decreased energy intake. Current literature suggests patients’ ap-
petite during hospital admission can be impacted by several fac-
tors, including the illness itself  [35-37]. This is not unexpected, 
since illness can often affect appetite and the senses of  taste or 
smell. Reduced activity while in hospital, and drugs causing ano-
rexia, nausea or gastrointestinal symptoms, can also interfere with 
appetite. Similar factors have been observed in the present study.
Findings from this study emphasize the importance of  imple-
menting every step of  the nutrition care process (nutrition screen-
ing and assessment, nutrition support, nutrition monitoring and 
evaluation of  nutrition support) as standardised practice across 
acute care hospitals in the country.

Despite evidence documenting the ill effects of  malnutrition in 
the hospital, studies suggest it is a common problem that often 
goes unrecognized and undertreated [16, 38]. A growing body of  
evidence suggests that oral nutrition supplements (ONS), which 
deliver both macronutrients and micronutrients for special medi-
cal purposes in addition to normal food, might improve outcomes 
among hospitalized patients [39]. A variety of  benefits have been 
found for ONS use, including reduced LOS, [40] inpatient cost, 
[40, 41], complication rates, [41, 42] readmission rates [43, 44], 

and improved lean body mass [45]. This study is conducted as 
part of  an initiative in the hospital called as “SUN Initiative”, 
meaning scaling-up nutrition initiative. Evidence generated from 
this study has resulted in initiating a feeding protocol of  introduc-
ing ONS for all the patients who are malnourished, regardless of  
food intake. According to the ONS feeding protocol, patients are 
provided with 100-150ml of  ONS (86kcals of  energy and 5gms 
of  protein per 100 ml) for 2 or 4 or 6 times/day, depending on the 
quantity of  food consumed and their nutritional status.

A combination of  systematic protocolised nutrition care process, 
as detailed in our study, and early institution of  supplemental nu-
trition, may be a low-cost solution to close the nutritional gap in 
hospital setting, which may translate to better outcomes.
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