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Appendix 1. 

Risk of bias graph: review authors' judgements about each risk of bias item 

presented as percentages across all included studies. 

 

 

Comment: a proper randomisation procedure (random sequence generation and 

allocation concealment) was reported only in about 50% of the trials with missing 

information in most of the other trials. Performance bias for objective outcomes was 

also important across studies (about 50% of the trials with low risk and about 30% 

with high risk) mainly because studies were not able to using blinding for 

interventions consisting of nutritional support particularly if dietary counselling was 

part of the intervention. Similar rates of high risk of performance bias was observed 

for subjective outcomes when compared to objective outcomes. More trials with 

unclear risk were found however (about 60% of the studies), reducing the amount of 

trials with a low risk to less than 25%. The large proportion of unclear risk of bias was 

mostly related to studies not assessing subjective outcomes. Similar to performance 

bias for subjective outcomes, the risk of bias associated with blinding of outcome 

assessment for objective and subjective outcomes could not be assessed in about 

40% to 50% of the studies, mostly because no information was reported. In the 

remaining trials, the risk of detection bias was mostly low. Attrition bias showed that 

about half of the studies reported data properly for objective outcomes, while data 

were missing for the other half of trials. Subjective outcomes data reporting 

presented a low risk of bias for less than 25% of the trials and high risk of bias for 

about 30% of the trials. More than 75% of the trials reported outcomes that were pre-

specified and a high risk of selective reporting bias was found in the remaining 

studies. Other biases were not detected in most of the trials. 

  



Appendix 1. 

Forest plots comparing nutritional intervention vs. control stratified by type of 

nutritional therapy (main analysis) 

 

  



Appendix 1. 

Forest plot comparing nutritional intervention vs. control for mortality stratified 

by type of nutritional therapy (main analysis) 

 

 

  



Appendix 1. 

Forest plot comparing nutritional intervention vs. control for infections 

stratified by type of nutritional therapy (main analysis) 

 

  



Appendix 1. 

Forest plot comparing nutritional intervention vs. control for non-elective 

readmissions stratified by type of nutritional therapy (main analysis) 

 

  



Appendix 1. 

Forest plot comparing nutritional intervention vs. control for functional 

outcome (Barthel) stratified by type of nutritional therapy (main analysis) 

 

  



Appendix 1. 

Forest plot comparing nutritional intervention vs. control for length of stay 

stratified by type of nutritional therapy (main analysis) 

 

  



Appendix 1. 

Forest plot comparing nutritional intervention vs. control for daily caloric 

intake stratified by type of nutritional therapy (main analysis) 

 

  



Appendix 1. 

Forest plot comparing nutritional intervention vs. control for daily protein 

intake stratified by type of nutritional therapy (main analysis) 

 

  



Appendix 1. 

Forest plot comparing nutritional intervention vs. control for weight change 

stratified by type of nutritional therapy (main analysis) 

  



Appendix 1. 

Forest plots comparing nutritional intervention vs. control stratified by type of 

malnutrition (established malnutrition vs risk for malnutrition) 

 

  



Appendix 1. 

Forest plot comparing nutritional intervention vs. control for mortality stratified 

by type of malnutrition (established malnutrition vs risk for malnutrition) 

 

  



Appendix 1. 

Forest plot comparing nutritional intervention vs. control for infections 

stratified by type of malnutrition (established malnutrition vs risk for 

malnutrition) 

 

  



Appendix 1. 

Forest plot comparing nutritional intervention vs. control for non-elective 

readmissions stratified by type of malnutrition (established malnutrition vs risk 

for malnutrition) 

 

  



Appendix 1. 

Forest plot comparing nutritional intervention vs. control for functional 

outcome (Barthel) stratified by type of malnutrition (established malnutrition vs 

risk for malnutrition) 

 

  



Appendix 1. 

Forest plot comparing nutritional intervention vs. control for length of stay 

stratified by type of malnutrition (established malnutrition vs risk for 

malnutrition) 

 

  



Appendix 1. 

Forest plot comparing nutritional intervention vs. control for daily caloric 

intake stratified by type of malnutrition (established malnutrition vs risk for 

malnutrition) 

 

 

  



Appendix 1. 

Forest plot comparing nutritional intervention vs. control for daily protein 

intake stratified by type of malnutrition (established malnutrition vs risk for 

malnutrition) 

 

 

  



Appendix 1. 

Forest plot comparing nutritional intervention vs. control for weight change 

stratified by type of malnutrition (established malnutrition vs risk for 

malnutrition) 

 

  



Appendix 1. 

Forest plots comparing nutritional intervention vs. control stratified by 

baseline mortality risk (high ≥10% vs low <10%) 

 

  



Appendix 1. 

Forest plot comparing nutritional intervention vs. control for mortality stratified 

by baseline mortality risk (high ≥10% vs low <10%) 

 

 

  



Appendix 1. 

Forest plot comparing nutritional intervention vs. control for infections 

stratified by baseline mortality risk (high ≥10% vs low <10%) 

 

 

  



Appendix 1. 

Forest plot comparing nutritional intervention vs. control for non-elective 

readmissions stratified by baseline mortality risk (high ≥10% vs low <10%) 

 

 

  



Appendix 1. 

Forest plot comparing nutritional intervention vs. control for functional 

outcome (Barthel) stratified by baseline mortality risk (high ≥10% vs low <10%) 

 

 

  



Appendix 1. 

Forest plot comparing nutritional intervention vs. control for length of stay 

stratified by baseline mortality risk (high ≥10% vs low <10%) 

 

 

  



Appendix 1. 

Forest plot comparing nutritional intervention vs. control for daily caloric 

intake stratified by baseline mortality risk (high ≥10% vs low <10%) 

 

 

  



Appendix 1. 

Forest plot comparing nutritional intervention vs. control for daily protein 

intake stratified by baseline mortality risk (high ≥10% vs low <10%) 

 

 

  



Appendix 1. 

Forest plot comparing nutritional intervention vs. control for weight change 

stratified by baseline mortality risk (high ≥10% vs low <10%) 

 

  



Appendix 1. 

Adherence to study protocol 



First author, 
and year of 
publication 

Compliance rate (in %) 
Method for measurement of energy 
and protein intakes  

Patients achieving energy and protein 
targets (in %) 

Reasons behind a reduced 
compliance or efficiency 

Adherence  
(final 
judgment )  

Comments  
to author 
judgement  

   INTERVENTION CONTROL INTERVENTION CONTROL INTERVENTION  CONTROL INTERVENTION CONTROL   
 

Broqvist 1994 
1 

- Meals: NR 
- ONS: 76.8% of total 
ONS offered 
consumed 

- Meals: NR 
- Placebo: 89.3% of 
total consumed  

- Meals: dietary 
history 
(questionnaires)  
- ONS: counting 
number of bottles 
consumed  

- Meals: dietary 
history 
(questionnaires)  
- ONS: counting 
number of bottles 
consumed  

50% of patients 
achieving energy 
target (protein: NR) 

14% of patients 
achieving energy 
target (protein: NR) 

NR NR Good 

 

Bunout 1989 
2 

- Meals: NR 
- Casein-based 
product: NR 

- Meals: NR 
 

- Meals: Weighing 
of food trays 
- Casein-based 
product: NR 

- Meals: Weighing 
of food trays 
 

NR NR NR NR Good  

Energy 
intake in 
intervention 
group appr. 
1000 kcal/d 
more than 
in control 
group 

Feldblum 2011 
3 

NR  NR 

24- hour recall  
(data not shown for 
assessment by 
Food Frequency 
Questionnaire) 
 

24- hour recall  
(data not shown 
for assessment by 
Food Frequency 
Questionnaire) 
 

NR NR NR NR Poor  

 
No 
significant 
differences 
in intake 
between 
intervention 
and control 
group   

Gariballa 2006 
4 

- 69% of patients 
consumed 0-25% of 
ONS 
- 6% of patients 
consumed 26-50%of 
ONS 
- 25% of patients 
consumed 51-75% of 
ONS 
- 10% of patients 
consumed 76-100% of 
ONS 
- Meals: NR 

- 68% of patients 
consumed 0-25% 
of placebo 
- 6% of patients 
consumed 26-50% 
of placebo 
- 22% of patients 
consumed 51-75% 
15% 76-100% of 
placebo 
- Meals: NR 

- Meals: validated 
food diary  
- ONS: leftover 
supplements 
measured 

- Meals: validated 
food diary  
- Placebo: leftover 
supplements 
measured 

NR NR NR NR Poor  

 

Gazzotti 2003 
5 

- Meals: NR 
- ONS: 88% of total 
ONS offered 
consumed  

Meals: NR 

Consumption of 
each portion of 
ONS and regular 
meals measured 
by direct 
observation and 
recorded as all, 
three quarters, 
half, one-quarter or 
none of the portion  

Consumption of 
regular meals 
measured by 
direct observation 
and recorded as 
all, three quarters, 
half, one-quarter 
or none of the 
portion 

NR NR 

Medical reasons 
rather than 
patients finding 
the supplements 
unpalatable  
 

NR Good  

 

 
Hickson 2004 
6 

 
NR 

 
NR 

 
Weighing the main 
meals and food 

 
Weighing the main 
meals and food 

 
NR 

 
NR 

 
NR 

 
NR 

 
Poor  

 
Data 
revealed 



records for 
breakfast, snacks 
and drinks  
 

records for 
breakfast, snacks 
and drinks  
 

only a 
“trend 
towards 
higher 
intake in 
intervention 
group” 

Hogarth 1996 
7 

Active energy group 
(active and placebo 
vitamin): 31% 
patients consuming > 
50% of offered drinks 
 
 

Placebo energy 
group (active and 
placebo vitamin): 
31% patients 
consuming > 50% 
of offered drinks 
 

- Measure of 
unconsumed fluid 
each day during 
admission. 
- Following 
discharge, 
estimation of the 
volume of fluid (in 
quarters) 
remaining in each 
bottle each day.  
 

- Measure of 
unconsumed fluid 
each day during 
admission. 
- Following 
discharge, 
estimation of the 
volume of fluid (in 
quarters) 
remaining in each 
bottle each day.   
 

NR NR 

Patients were 
unable to 
tolerate the 
large volume 
(750ml) of 
sweet, fizzy fluid 
that was 
provided.  
 

Patients 
were 
unable to 
tolerate the 
large 
volume 
(750ml) of 
sweet, fizzy 
fluid that 
was 
provided.  
 

Poor  

 

Holyday 2011 
8 

NR NR NR NR NR NR NR NR Poor  
 

McEvoy 1982 
9 

NR NR NR NR NR NR NR NR Good  

Patients 
“received 2 
units of 
ONS”, 
according 
to 
significant 
weight gain 
good  
adherence
must be 
assumed  

McWhirter 
1996 
10 

- ONS group: 74% of 
prescription consumed 
- Enteral feeding 
group: 78% of 
prescription consumed 

NR 

- Meals: food 
charts completed 
by nursing staff 
- ONS and enteral 
feeding: 
documented 
(method NR). 

Food charts 
completed by 
nursing staff 

- ONS group: 71% 
patients achieving > 
80% energy target 
- Enteral feeding 
group: 88% patients 
achieving > 80% 
energy target 

4% patients 
achieving >80% 
energy target 

NR NR Good 

 



Munk 2014 
11 

- Meals: NR 
- ONS: consumption 
measured (method and 
results NR) 

- Meals: NR 
- ONS: 
consumption 
measured (method 
and results NR) 

Meals and ONS: 
visual assessment 
of amount 
consumed and 
recorded in 
quartiles (0%, 
25%, 50%, 75% 
and 100%) by 
nursing staff or 
patients. Daily 
dietary recall 
interviews to 
ensure and verify 
the content of 
patients’ dietary 
records  

- Meals and ONS: 
visual assessment 
of amount 
consumed and 
recorded in 
quartiles (0%, 
25%, 50%, 75% 
and 100%) by 
nursing staff or 
patients. Daily 
dietary recall 
interviews to 
ensure and verify 
the content of 
patients’ dietary 
records 

- 76% of patients 
achieved >75% 
energy target. 
- 66% of patients 
achieved >75% 
protein target 

- 28% of patients 
achieved >75% 
energy target. 
- 12% of patients 
achieved >75% 
protein target 

NR NR Good  

 

Neelemaat 
2011 
12 

- Adherence to oral 
nutritional support: 
80% 
- Adherence to 
telephone counselling 
by dietician: 96%  

NR NR NR NR NR NR NR 
Good 
 

 

Ollenschläger 
1992 
13 

 NR NR NR NR NR NR NR NR Good  

Severely 
observed 
patients 
and 
intervention
s, therefore 
adherence 
probably 
good  
 

Potter 2001 
14 

NR NR 

- Percentage of 
supplement 
consumed 
recorded 
- Weighed dietary 
intakes 
of  voluntary food, 
(ie, normal diet and 
snacks)  
 

Weighed dietary 
intakes 
of  voluntary food, 
(ie, normal diet 
and snacks)  

NR NR 

Reduced oral 
intake for 
medical reasons 
rather than 
patients finding 
the supplements 
unpalatable. 

NR Good  

Observed 
ONS 
intake,  
compliance 
was good, 
50% of 
patients 
consumed 
a mean 
additional 
intake of 
430 to 
540 kcal/d, 
and a 
further 25% 
of patients 
consumed 
a 
mean 
additional 
intake of at 
least 270 
kcal/d 



Roberts 2003 
15 

- 52% consumed 80–
100% of total sip-feed 
provided 
- 22% consumed 79–
50% 
- 26% consumed less 
than 50%  
- Meals: NR 
 

NR 

- Counting of the 
number of sip feed 
consumed 
throughout hospital 
stay 
- Meal: NR 

NR 

48% with total 
energy intake ≥ 
minimum energy 
requirements  

25% with total 
energy intake ≥ 
minimum energy 
requirements 

The reason for 
non-compliance 
was generally 
medical, e.g. no 
oral intake, 
vomiting  
 

NR Good 

 

Rüfenacht 
2010 
16 

NR NR 
Meals weighed 
before and after 
consumption 

Meals weighed 
before and after 
consumption 

- 94% of patients 
achieving >75% 
energy requirements 
- 78% of patients 
achieving >75% 
protein requirements 

- 61% of patients 
achieving >75% 
energy 
requirements 
- 67% of patients 
achieving >75% 
protein 
requirements 

NR GOOD  

 

Ryan 2004 
17 

NR NR 
Weighing of food 
and drinks before 
an after meals  

Weighing of food 
and drinks before 
an after meals and 
adding nutrients 
provided by ONS 
(method for 
assessing ONS 
consumption NR) 

NR NR NR NR Good  

energy 
intake was 
assessed 
over 3 
consecutiv
e days, 
intervention 
group 
consumed 
800 kJ 
more/d 

Saudny-
Unterberger 
1997 
18 

NR NR 

Food and ONS: 
calorie count 
verified by 24-h 
dietary recall  
 

Food: calorie 
count verified by 
24-h dietary recall  
 

NR NR NR NR Good  

 
intervention
group 
consumed 
significantly 
more 
energy/ 
kg body 
weight (39 
kcal/kg/d) 
than did 
the control 
group 

Somanchi 2011 
19 

NR NR NR NR NR NR NR NR Poor  

 
no 
information 
therefore 
poor 
adherence 
assumed  

Starke 2011 
20 

- Meals: all patients 
had at least one meal 
during hospitalisation 
which was consumed 
less than 75%  
- ONS: NR 

- Meals: NR  
- ONS:  
- 40% of the 
patients taking less 
than one quarter 
- 9% taking 25-50% 
- 16% taking 50-
75%  

- Meals: The 
consumed part of 
each food item 
was visually 
estimated and 
recorded.  
- Snacks, drinks 
and ONS: reported 

The consumed 
part of each food 
item was visually 
estimated and 
recorded 

- 83% managed to 
reach a mean daily 
energy intake ≥75% 
threshold of their 
individual estimated 
TEE  
 

- 30% managed to 
reach a mean daily 
energy intake 
≥75% threshold of 
their individual 
estimated TEE  
 

NR NR Good  

 



- 35% taking three 
quarters or more.  
 

by ward staff  
 
 

Vermeeren 
2004 
21 

- Meals: NR 
- ONS: 98% (± 2%) of 
supplements provided 
consumed 
  
 

- Meals: NR 
- Placebo: NR 

- Meals: dietary 
records and use of 
an automated food 
distribution system. 
Verification by 
dietician 
- ONS: monitoring 
of proportion 
consumed 

- Meals: dietary 
records and use of 
an automated food 
distribution 
system. 
Verification by 
dietician 
- Placebo: NR 
 

NR NR NR NR Good  

 

Vlaming 2001 
22 

- Meals: NR  
- ONS:  
- 18% consumed <25% 
of sipfeeds 
- 19% consumed 25-
49.9% of sipfeeds 
- 29% consumed 50-
74.9% 
- 34% consumed >75% 

- Meals: NR 
- Placebo: NR 

Sipfeeds: drug 
charts  
 

Placebo: NR NR NR NR NR Good  

 

Volkert 1996 
23 

- Meals: NR 
- ONS:  
- 55% consumed 
regularly one per day 
- 45% consumed one 
every two days or less 

- Meals: NR 
 

- Meals: 3-day 
weighing records  
- ONS: 
consumption 
recorded daily by 
visits during 
hospitalization and 
every week after 
discharge 
 

- Meals: 3-day 
weighing records  
 

NR NR 
Anorexia or 
dislike 

NR Poor 

 

 

NR: not reported 
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