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CONTEXT AND POLICY ISSUES  
 
Malnutrition is a problematic issue in the healthcare system, especially in the elderly population. 
Among the hospitalized older population in Europe, United States and South Africa, the 
prevalence of malnutrition is estimated to 22.8%, with 39 to 47% being at risk.1 In long-term care 
in the United States, 74% of residents are estimated to be at risk for poor nutritional status.2 
Malnutrition is associated with weight loss, increased morbidity and mortality, increased risk of 
pressure ulcer development, increased risk of infections, and increased length of stay due to 
complications.3,4 Malnutrition may be caused by many factors including taste and smell 
alterations, food preferences and textures, inability to self-feed, dysphagia, dentition/oral 
problems, depression and other mental disorders, degenerative diseases, intestinal 
malabsorption, and medication side effects.3,5 
 
Oral liquid supplementation (OLS) is typically the first and easiest intervention to administer 
when weight loss and malnutrition are observed. Yet, the outcomes of this intervention are 
rarely investigated.5 In a meta-analysis of 55 randomized studies on nutritional supplements to 
prevent malnutrition in older, high-risk patients showed only modest improvement in percentage 
weight change.6 Among the issues raised for conventional OLS, decreased consumption of 
food, thereby decreasing total daily caloric intake, and high wastage of OLS (low compliance) 
are mentioned. 
 
The medication pass nutritional supplement program (Med-Pass) suggests distributing small 
amounts (60 mL) of calorically dense supplements (2 kcal/mL) in between meals, during the 
distribution of medication, three or four times daily.7 This strategy avoids duplicate effort by 
using an existing system and may prevent residents from consuming supplements in lieu of 
food, thus promoting weight gain. 
 
The purpose of this review is to assess evidences on Med-Pass in terms of clinical effectiveness 
and evidence-based clinical practice guidelines, including evidence from all institutionalized 
settings. 
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RESEARCH QUESTIONS  

 
1. What is the clinical effectiveness of using the Medication Pass Nutritional Supplement 

program (Med-Pass) in patients receiving medication in an institutionalized setting? 

 
2. What are the evidence-based guidelines associated with the use of Med-Pass in patients 

receiving medication in an institutionalized setting? 

 
KEY FINDINGS  

 
Evidence retrieved from one randomized controlled trial (RCT), two non-randomized 
comparative trials, four before-after studies and 2 clinical practice guidelines (CPGs) was in 
favor of clinical benefits due to Med-Pass in elderly hospitalized patients. However, limitations 
identified in the studies prevent us to draw a firm conclusion. As highlighted in a CPG based on 
a systematic review, high quality research is further needed for specific interventions of oral 
liquid supplementation. 

 
METHODS  

 
Literature Search Methods 

 
A limited literature search was conducted on key resources including PubMed, The Cochrane 
Library (2015, Issue 2), University of York Centre for Reviews and Dissemination (CRD) 
databases, CINHAL via the EBSCOHOST platform, Canadian and major international health 
technology agencies, as well as a focused Internet search. No filters were applied to limit the 
retrieval by study type. Where possible, retrieval was limited to the human population. The 
search was also limited to English language documents and no date limit was imposed.  

 
Rapid Response reports are organized so that the evidence for each research question is 
presented separately.  

 
Selection Criteria and Methods 

 
One reviewer screened citations and selected studies. In the first level of screening, titles and 
abstracts were reviewed and potentially relevant articles were retrieved and assessed for 
inclusion. The final selection of full-text articles was based on the inclusion criteria presented in 
Table 1 in which publications were limited to health technology assessments, systematic 
reviews, meta-analyses, RCTs, non-randomized studies and CPGs. 
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Table 1: Selection Criteria 

Population Patients receiving medication in any institutionalized setting (e.g., 
acute care, long-term care, hospitals [emergency rooms]) 

Intervention Medication Pass Nutritional Supplement program (Med-Pass) 

Comparator  Standard of care (i.e., not using Med-Pass, administering 
medication with water, juice, or ginger ale) 

 No comparator 

Outcomes  Clinical effectiveness and safety (e.g., patient harms and benefits, 
potential food/drug interactions) 

 Evidence-based guidelines 

Study Designs Health technology assessments, systematic reviews, meta-analyses, 
randomized controlled trials, non-randomized studies and evidence-
based guidelines. 

 
Exclusion Criteria 
 
Articles were excluded if they did not meet the selection criteria outlined in Table 1 or if they 
were duplicate publications. 
 
Critical Appraisal of Individual Studies 
 
The included non-randomized studies and RCTs were critically appraised using the Downs and 
Black checklist.8 Items evaluated included clear study objectives, clear study inclusion and 
exclusion criteria, clear description of potential confounders, description of losses to follow up, 
blinding, appropriate statistical tests used, accuracy of the outcome measures, and whether 
power was sufficient to detect a difference if one existed. 
 
CPGs were assessed using the Appraisal of Guidelines for Research and Evaluation II (AGREE 
II) instrument.9 The items included in the AGREE II instrument are scope and purpose of the 
guideline, stakeholder involvement, rigour of development, clarity and presentation, applicability, 
and editorial independence. 
 
Summary scores were not calculated for the included studies; rather, a review of the strengths 
and limitations of each included study were described narratively. 
 
SUMMARY OF EVIDENCE 
 
Details of study characteristics, critical appraisal, and study findings are located in Appendices 
2, 3, and 4, respectively. 
 
Quantity of Research Available 
 
A total of 153 citations were identified in the literature search. Following screening of titles and 
abstracts, 144 citations were excluded and nine potentially relevant reports from the electronic 
search were retrieved for full-text review. Seven potentially relevant publications were retrieved 
from the grey literature search and hand search. Of these 16 potentially relevant articles, five 
publications were excluded for various reasons, while 11 publications met the inclusion criteria 
and were included in this report. Appendix 1 describes the PRISMA flowchart of the study 
selection. 
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Additional reference of potential interest is provided in appendix 5. 
 
Summary of Study Characteristics 
 
Study Design 
 
A total of eight publications reporting on seven studies were identified that evaluated the clinical 
effectiveness of Med-Pass. Of these studies, one was a RCT,10 two were comparative non-
randomized trials11,12 and four were before-after studies (reported in five publications).13-17  
 
In addition, two CPGs disseminated in three publications were identified that addressed the 
intervention of Med-Pass.18-21 
 
Country of Origin 
 
The RCT originated from Scotland.10 The non-randomized trials were from Australia.11,12 The 
before-after studies were conducted in Canada13 and in the United States.14-17  
 
The CPGs were developed in the United States18,19 and in Australia.20,21 
 
Patient Population 
 
Four studies10-13 included elderly patients only. One study included patients who could be aged 
between 26 and 104 years old.14 Across these five studies, the mean age ranged from 75.811 to 
8813 years of age. Two studies did not report the age of patients, but were conducted in settings 
where older patients are expected.15-17 Studies reported a proportion of females between 
100%13 and 48.5%11, whereas three studies10,15-17 did not disclose the gender of patients. Five 
studies11-14,16,17 enrolled malnourished patients and those at risk of malnutrition. Two studies10,15 
enrolled patients regardless of their nutritional status. Four studies11,13-15 were held in a long-
term care setting, two10,12 were held in an acute care setting and one was done in a transitional 
care unit.16,17 The sample size was ranging from 1113 to 38110 patients. 
 
The population studied in one CPG was the elderly hospitalized population.20,21 The other 
included CPG further focused on hospitalized older adults who are malnourished or at risk of 
malnutrition.18,19  
 
Interventions and Comparators 
 
Most of the studies11-15 used the common Med-Pass program with 60 mL of a 2 kcal/mL 
supplement served three or four times a day. One RCT10 used a slightly different Med-Pass 
protocol with 120 mL servings of a 1.5 kcal/mL supplement three times a day. Another before-
after study16,17 used 90 mL of a patient-specific supplement (1.5 kcal/mL) three times a day (on 
average) as Med-Pass. When a comparator was used, it was no supplement,10 traditional OLS 
between meals,11,12 or a snack trolley between meals.11 The duration of the intervention could 
vary from a fixed duration of 2 weeks11 to 6 months13 or for the whole duration of the 
stay.10,12,16,17 
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One CPG considered the interventions used for the assessment of nutritional status and the 
management of a poor nutritional status.18,19 The other CPG considered all types of 
interventions aimed at minimizing undernutrition.20,21 
 
Outcomes 
 
The most common outcomes assessed were weight change, total energy intake (including food 
consumption), supplement compliance, skin integrity, serum protein (albumin or pre-albumin), 
staff perception, waste, and cost. One RCT10 also evaluated functional recovery, arm muscle 
circumference, mortality, discharge placement, and length of stay. A non-randomized trial11 
assessed health–related quality of life (EQ-5D) and patient satisfaction. Another non-
randomized study12 used the Mini Nutritional Assessment (MNA) instrument to capture data on 
anthropometry and on general, dietary and self-subjective assessments. 
 
One CPG included dietary measures, anthropometry and body composition measures, 
biochemical indicators, clinical outcomes (including length of stay, mortality, 
prevalence/incidence of malnutrition), and functional indicators.20,21 The other CPG considered 
outcomes reflecting the nutritional status, the functional status and the general well-being.18,19 
 
Years of publication 
 
The years of publication of the studies ranged from 1998 to 2013. The CPGs were published in 
200720,21 and in 2012.18,19 
 
Summary of Critical Appraisal 

 
The RCT10 was generally well conducted with a clear description of objectives, inclusion criteria, 
outcomes, interventions, and findings. Although the patients and the ward staff were not 
blinded, the investigators involved in data collection and assessment were blinded. Also, most 
of outcome measures were objective, patient were representative of the targeted population, no 
patients withdrew from the study, an adequate sample sized was used, P values were provided 
and adjusted analyses were done for sensitivity purposes. In terms of limitations, the study10 did 
not comprehensively report the baseline characteristics of patients, the study did not investigate 
potential adverse events and the investigators carried out a multiplicity of analyses in the sub-
groups without an adequate statistical plan. 
 
Two non-randomized trials11,12 were identified. Both studies had a clear description of 
objectives, inclusion criteria, patient characteristics, outcomes and interventions. Both studies 
recorded potential adverse events. In the Jukkola et al. study,12 patients were deemed 
representative of the general population and patients were not aware of the ongoing study. 
Neither study used an ITT analysis, and some outcomes were subjective. The study of 
Campbell et al.11 had the following limitations: it was open label; it had unclear external validity 
(i.e exclusion of patients with cognitive problems or renal impairment); the groups were not 
studied in parallel; it had a limited study duration (2 weeks); and although a power calculation 
was provided, the findings and their statistics were not clearly reported. The other non-
randomized trial12 was limited by the absence of a power calculation, the multiplicity of analyses 
without a statistical plan, the fact that each group was in a different ward, the low proportion 
(22%) of patients who filled the questionnaire at endpoint, the subjectivity of many outcomes, 
the absence of blinding for investigators and their stated role in encouraging patients to comply 
with the Med-Pass. 
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The four before-after studies13-17 had many limitations. These included the absence of 
blinding,13-17 not reporting patient characteristics,15-17 a small sample size,13-15 the absence of a 
power calculation,13-17 unclear external validity or unclear rate of patients who consented to 
participate in study,13,15-17 uncertain method for estimation of food intake,15 a total energy intake 
that is not recorded,13,16,17 unclear estimation of wastage,14 findings or inferential statistics that 
were not correctly reported,13,15-17 lack of ITT analysis,13-17 utilization of serum albumin as a 
surrogate outcome for nutritional status,13,14 no capture of potential adverse events,13-17 and no 
reporting of compliance.15-17 Nevertheless, most of the studies clearly described the objectives, 
inclusion criteria, outcomes and interventions.13-15 Other strengths included a clear description of 
findings,13,14 a representative population,14,16,17 and no discontinuations during the study.14 
 
The CPG from the Joanna Briggs Institute (JBI)20,21 was based on a systematic review while it 
was not clear whether the review on which the CPG from the Hartford Institute for Geriatric 
Nursing (HIGN)18,19 was based was systematic. Both CPGs clearly reported the objectives, 
health questions, target populations, end users, and recommendations. The CPG from JBI had 
a clear methodology description including a search strategy, explicit selection criteria, duplicate 
article selection, critical appraisal and methods for formulating recommendations. An expert 
committee was involved in its development and it was externally reviewed thereafter. Conflicts 
of interest were disclosed. All these features were lacking in the CPG from HIGN where only 
general methodology was provided. This latter CPG further lacked tools for implementation and 
a procedure for updating the guideline. Neither CPG sought input from the target population, 
and resource implications were not addressed. 
 
Summary of Findings 
 
The clinical effectiveness of using Med-Pass in patients receiving medication in an 
institutionalized setting 
 
The RCT reported that Med-Pass increased body weight (+1.0%, 95% confidence interval [CI] 
0.5 to 3.4%, P = 0.003) compared to control group (no supplement) in elderly patients admitted 
at hospital after a median length of stay between 16 and 18 days.10 In agreement with this 
finding, two before-after studies in elderly patients with poor nutritional status reported body 
weight increases of 2.6 kg (6.4% of body weight, but no statistical inference was provided)13 and 
2.4 lbs (P < 0.01)14 after 6 months and 4 weeks in long-term care, respectively. A non-
randomized study found no significant weight change in older malnourished patients after two 
weeks in long-term care.11 Two before-after studies showed maintenance of weight in most of 
the patients after 4 weeks in long-term care15 or 11 days (on average) in transitional care,16,17 
respectively. 
 
In the RCT, total energy intake increased with Med-Pass (+319 kcal/day, 95% CI 133 to 506 
kcal/day, P = 0.001) compared to control group (no supplement).10 A non-randomized trial 
reported a required energy intake of 109 ± 28% and a required protein intake of 126 ± 28% with 
Med-Pass.11 This was an improvement compared to a mid-meal trolley snack (P < 0.001), but 
this was not different from traditional supplementation. A before-after study mentioned an 
increase in meal intake of 7.3% ± 13.4% (P < 0.005) after implementation of Med-Pass.14 In 
contrast, another before-after study reported a 17% decrease in total energy intake explained by 
a 29% decrease in supplement energy intake, but a 19% increase in food intake.15 
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In terms of skin integrity, a non-randomized trial showed no difference in the presence or degree 
of pressure ulcers compared to traditional supplementation after two weeks.11 Two before-after 
studies reported benefits for chronic pressure ulcers after 6 months13 and 11 days (on 
average),16,17 respectively. 
 
In a non-randomized study, Med-Pass improved the visual analog scale (VAS) and the index 
score of Euro Quality of life-5 dimensions (EQ-5D) significantly from baseline.11 A statistically 
significant difference was observed for the VAS only when comparing to conventional 
supplement.11 
 
Using the NMA questionnaire, a non-randomized trial found increased weight scores, number of 
meals consumed scores and protein intake scores in malnourished (or at risk) elderly patients in 
acute care after a mean stay between 23 and 36 days.12 However, there was no difference in 
overall score. 
 
In the RCT, mortality (odds ratio [OR] 0.32, 95% CI 0.1 to 1.0, P < 0.05) and functionality (P < 
0.04) were found to be improved only in the most poorly nourished patients, but not in the 
overall population of hospitalized elders in emergency unit or in other sub-groups based on 
nutritional status.10 
 
In the RCT, Med-Pass decreased the length of stay in hospital of the adequately nourished 
patients (13.5 vs 21.0 days, P < 0.05) compared to no supplement, but this finding was not 
observed in other nutritional status sub-groups or the overall sample.10 In a non-randomized 
trial, patients in the Med-Pass group had a shorter length of stay (23 ± 9 vs. 36 ± 18 days, P = 
0.044) compared to conventional supplementation.12 
 
Studies revealed a positive staff perception of Med-Pass in general,12,13,15 but one study 
mentioned concerns on the decreased total energy intake.15 Staff members also mentioned an 
increased workload of 5 to 20 min per medication pass round when giving supplements as part 
of the Med-Pass.13 Another study stated that Med-Pass is time saving compared to traditional 
supplementation.11 In terms of compliance to supplement, studies reported an increase12,14 or no 
difference11 in compliance when using Med-Pass compared to traditional supplementation or 
simply reported a good compliance with Med-Pass.10,13 
 
Evidence-based guidelines associated with the use of Med-Pass in patients receiving 
medication in an institutionalized setting  
 
The two identified CPGs focused on the elderly population, with the JBI CPG focusing further on 
acute care.20,21 Based on high quality evidence, the JBI CPG stated that interventions with oral 
supplement in general have been found to promote weight gain and increase lean body mass in 
under- or malnourished elderly patients.20,21 Ensuring that the prescribed nutritional intervention 
is appropriately implemented was deemed critical for positive outcomes. 
 
When giving OLS, HIGN recommended that the supplement is served at appropriate 
temperature without a packaging barrier. Supplements were recommended to be provided 
between meals. And monitoring the intake of the supplement was recommended.18,19 
Encouraging patients to consume the foods and beverages served, giving assistance when 
necessary, was thought to improve intake level.20,21 Supplementation served as sip portions and 
as part of the medication protocol (Med-Pass) was recommended.18,19  
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CPGs agree that the cause of malnutrition or weight loss should be investigated in order to 
provide a useful solution. They suggest that, depending on the underlying cause, oral 
supplementation might not be the appropriate intervention. Successful strategies are 
recommended to involve agreement by a multidisciplinary team, including, but not restricted to, 
a dietitian and a pharmacist.18,19 If available, the input from nutrition services should be 
requested as soon as possible.20,21 
 
Consulted CPGs also provided guidelines on the assessment of the patient and follow-up 
monitoring. Of note, serum albumin used as an evaluation of nutritional status was either 
mentioned with warnings18,19 or discouraged.20,21 
 
JBI also highlighted the fact that high quality research is further needed on specific interventions 
in that field.20,21 
 
Limitations 

 
Most of the studies and the two CPGs included in this review only focused on the hospitalized 
elderly population. Therefore, the generalizability of the results to a population of all ages is 
uncertain. In most of the cases, drug interactions with the nutritional supplement were ruled out 
by a pharmacist at the beginning of the study, so this issue was not investigated in any study. 
Also, no study mentioned the investigation of the underlying cause of malnutrition before the 
study. So it is possible that patients included in studies may not find potential benefit from an 
OLS program. 
 
Important methodological limitations have been noted in many studies. The main concerns were 
relative to the lack of randomization,11-17 the absence of a comparator group,13-17 a high chance 
of bias due to lack of blinding,11-17 and lack of ITT analysis11-13,15-17 in studies where some of the 
outcomes were subjective in nature.11-13,15-17 External validity11,13,15 and the meaning of a 
multiplicity of analyses10,12 were also questioned in some studies. In one study,15 patients had to 
receive medication 3 to 4 times a day in order to be included in Med-Pass, which excluded 
approximately 50% of the patients receiving OLS. It is not clear how this kind of criterion could 
be a barrier for implementation of Med-Pass. 
 
Encouragement for consuming the supplement given specifically to patients in the Med-Pass 
group were explicitly stated in some studies.12,13 Also, compliance for supplement consumption 
was monitored, but only in the Med-Pass group.10,12 Taken together, this is raising doubts about 
whether the outcomes of the intervention are due to encouragement or are due to the 
supplementation program. 
 
Two CPGs were identified but neither focused specifically on Med-Pass. The CPG developed 
by HIGN lacked a specific description of methodology for the chapter of interest (nutrition in 
hospitalized older malnourished adults) and external reviewing was not mentioned.18,19 Also, the 
link between the evidence and the recommendations could not be assessed. For both CPGs,18-

21 input from all stakeholders were at least in part lacking and resource implications were not 
discussed. 
 
CONCLUSIONS AND IMPLICATIONS FOR DECISION OR POLICY MAKING  
 
One RCT, two non-randomized comparative trials, four before-after studies and two CPGs were 
included in this review of Med-Pass. All of the publications focused on an elderly population (on 
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average). Five studies included only malnourished (or at risk) patients. Four studies were 
carried out in a long-term care setting, two in acute care and one in transitional care. In the 
three studies where a comparator was used, no supplementation, traditional OLS or even a 
snack trolley between meals were compared to Med-Pass. Even though the comparative 
studies had some limitations, they were deemed of higher quality compared to before-after 
studies which had many serious limitations. The most commonly reported outcomes were 
weight change, total energy intake (including food consumption), supplement compliance, skin 
integrity, serum protein (albumin or pre-albumin), staff perception, supplement waste and cost. 
 
The conclusions of the studies supported weight maintenance or small weight gain after Med-
Pass. The total energy intake or meal intake was found to be increased in one RCT, one non-
randomized trial and one before-after study. In contrast, another before-after study reported a 
numerical decrease in total energy intake explained by a numerical decrease in supplement 
energy intake. This latter result could potentially be explained by a low compliance with Med-
Pass or a poor estimation of food consumption. Even though this outcome is prone to subjective 
assessment, skin integrity was assessed in three studies where a non-randomized trial showed 
no difference and two before-after studies reported an improvement. One non-randomized trial 
investigated the effect of Med-Pass on quality of life and revealed no difference when compared 
to traditional supplementation. One RCT associated improvements on mortality and on length of 
stay with Med-Pass, but only in specific sub-groups where a multiplicity of analyses were made. 
Nevertheless, the positive impact of Med-Pass on the length of stay has been observed in a 
non-randomized trial as well. Overall, Med-Pass left a positive impression on the staff involved 
in the studies. 
 
According to the included studies, Med-Pass is likely to benefit the population studied, i.e. the 
hospitalized elderly population. However, many issues were raised on the internal validity of 
most of the studies and the external validity of some studies. The lack of randomization, lack of 
a comparator, lack of blinding, and lack of ITT analysis rendered the studies prone to biases in 
favor of the intervention, especially when some outcomes were subjective in nature. In some 
studies, patients having Med-Pass were either directly encouraged by the staff to consume the 
supplement or monitored for compliance. Again, this may skew the results in favor of Med-Pass, 
although it may also be considered as part of the intervention. 
 
Depending on the underlying cause of malnutrition, oral supplementation might not be the 
appropriate intervention. Guidelines state that successful strategies have to be implemented by 
a multidisciplinary team as soon as possible. A rigorous implementation of nutritional 
intervention was strongly recommended. The CPGs further recommend that when distributing 
OLS, one must make sure that: the supplement is served at appropriate temperature, there is 
no packaging barrier, supplements are provided between meals, the intake of supplement is 
monitored, patients are encouraged to consume the foods and beverages served, assistance is 
given when necessary, supplementation is served as sip portions as part of the medication 
protocol. Of note, the use of serum albumin as an evaluation of nutritional status was deemed 
inappropriate. 
 
In conclusion, evidence retrieved from one RCT, two non-randomized comparative trials, four 
before-after studies and two CPGs was in favor of clinical benefits of Med-Pass in elderly 
hospitalized patients. However, limitations identified in the studies prevent us to draw a firm 
conclusion. As highlighted in a CPG based on a systematic review, high quality research is 
further needed for specific interventions of oral liquid supplementation. 
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APPENDIX 1:  Selection of Included Studies 
 
 
 
 

  

144 citations excluded 

9 potentially relevant articles 
retrieved for scrutiny (full text, if 

available) 

7 potentially relevant 
reports retrieved from 
other sources (grey 

literature, hand 
search) 

16 potentially relevant reports 

5 reports excluded: 
-conference abstract (1) 
-narrative review/article (4) 

11 reports included in review 

153 citations identified from 
electronic literature search and 

screened 
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APPENDIX 2:  Characteristics of Included Publications 
 

Table A1:  Characteristics of Included Clinical Studies 
First Author, 
Publication 

Year, Country, 
Study Name 

Study Design Patient 
Characteristics 

Intervention(s) Comparator(s) Clinical 
Outcomes 

Potter, 2001,
10

 
Scotland 

Randomized 
controlled trial 
in elderly 
emergency 
unit of hospital 

381 elderly (over 
60 y) patients 
admitted at 
emergency. 
Median age: 83 
years. Patients 
had a BMI < 75

th
 

percentile. 
Patients could 
be “severely 
undernourished”, 
“moderately 
undernourished” 
or “adequately 
nourished”. 

Med-Pass (120 
mL, 1.5 
kcal/mL) three 
times daily until 
discharged 
home, death or 
referral for 
institutional 
placement. N = 
186 patients.  

No supplement 
(no placebo 
available) for 
the time they 
stayed at 
emergency. N 
= 195 patients. 

 Weight 

 Arm muscle 
circumferen
ce 

 Mortality 

 Functional 
recovery 
(Barthel 
score) 

 Discharge 
placement 

 Length of 
stay 

 Compliance 

 Total energy 
intake 

Campbell, 
2013,

11
 

Australia 

Non-
randomized 
trial within 
geriatric and 
rehabilitation 
wards (single 
facility). 

98 inpatients (60 
y and older) 
assessed as 
mildly to 
severely 
malnourished 
(SGA B or C). 
Mean age 
ranging from 
75.8 to 80.6 
years of age. 
Proportion of 
females ranging 
from 48.5% to 
68.8%. 

For two weeks: 
 
Med-Pass 
(60mL, 2 
kcal/mL) four 
times a day. N 
=32 patients. 
 

For two weeks: 
 
Traditional 
liquid 
supplements 
provided in-
between 
meals, two 
times a day. N 
= 33 patients. 
 
Snack trolley 
offered 
between 
meals, two 
times a day. N 
= 33 patients. 

 Weight 
change 

 Supplement 
compliance 

 Food 
consumption 

 Energy and 
protein 
intake 

 Quality of 
life (EQ-5D) 

 Patient 
satisfaction 

 Cost 
 

Jukkola, 
2005,

12
 

Australia 

Non-
randomized 
trial in acute 
care hospital 
setting (acute 
geriatric 
medical ward) 

Convenient 
sample of 200 
elderly patients 
(65 y and older). 
Mean age of 84 
years, proportion 
of females of 
60.5%. Patients 
had to be either 
malnourished 
(MNA score < 
17) or at risk 
(MNA score 17 
to 23.5) to be 

Med-Pass 
(60mL, 2 
kcal/mL) four 
times a day (N 
= 75 patients) 
until 
discharged 
from hospital 

Traditional 
liquid 
supplements 
provided in-
between 
meals, in a 
variety of 
flavors (N = 77 
patients) until 
discharged 
from hospital. 

 Nutritional 
status 

 Compliance 
with 
supplement  

 Changes in 
MNA scores 
assessed 
fortnightly or 
at discharge 

 Nursing staff 
survey 
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Table A1:  Characteristics of Included Clinical Studies 
First Author, 
Publication 

Year, Country, 
Study Name 

Study Design Patient 
Characteristics 

Intervention(s) Comparator(s) Clinical 
Outcomes 

further included 
in nutritional 
protocol.  

Doll-
Shankaruk, 
2008,

13
 

Canada 

Before-after 
study in a 
long-term care 
facility 

11 female 
residents (80 y 
and older) who 
had a significant 
undesirable 
weight loss, a 
consistent 
inadequate 
intake of meals 
or a condition 
that increases 
metabolic needs. 
Mean age was 
88 years. 

Med-Pass 
(60mL, 2 
kcal/mL) four 
times a day  
for 6 months 

None  Weight 
change 

 Skin 
integrity 

 Serum 
albumin and 
total protein 

 Resident 
adherence 

 Staff 
perception 

Welch, 2003,
14

 
United States 

Before-after 
study in a 
long-term care 
facility 

30 residents 
aged between 
26 and 104 y old 
who had fair to 
poor meal and 
supplement 
intake, 
demonstrated 
significant weight 
loss or 
demonstrated 
compromised 
weight status. 
Mean age of 84 
years, 90% were 
females, 1/3 
were feeding 
dependent. 

Med-Pass 
(60mL, 2 
kcal/mL) four 
times a day  
for 4 weeks 

None  Prealbumin 

 Weight 

 Meal intake 

 Supplement 
waste and 
cost 

 

Remsburg, 
2001,

15
 United 

States 

Before-after 
study in an 
university-
affiliated long-
term care 
setting 

20 residents 
were eligible, 
i.e., had oral 
nutritional 
supplementation, 
had at least one 
medication to be 
dispensed 3 to 4 
times per day 
and that could 
be ingested with 
a food product. 

Med-Pass 
(60mL, 2 
kcal/mL) three 
or four times a 
day  
for 4 weeks. 
Follow up on 
weight for 1 
month. 

None  Weight 

 Meal intake 

 Supplement 
consumption
, waste and 
cost 

 Staff 
perception 

Lewis, 
1998,

16,17
 

Before-after 
study in a 

105 residents 
having at least 

Med-Pass (90 
mL, 1.5 

None  Weight 

 Skin 
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Table A1:  Characteristics of Included Clinical Studies 
First Author, 
Publication 

Year, Country, 
Study Name 

Study Design Patient 
Characteristics 

Intervention(s) Comparator(s) Clinical 
Outcomes 

United States transitional 
care unit of a 
community 
hospital 

two of: low body 
weight, low oral 
intake, skin 
breakdown, 
primary or 
secondary 
diagnosis of 
malnutrition, low 
serum albumin 
level, recent 
significant weight 
loss. 

kcal/mL) three 
times per day 
(on average) of 
a specific 
supplement for 
each patient, 
until 
discharged. 

integrity 

BMI = body mass index; EQ-5D = Euro Quality of Life-5 Dimensions; kcal = kilocalories; Med-Pass = Medication pass nutritional 
supplement program; mL = milliliters; MNA = Mini Nutritional Assessment tool; RCT = randomized controlled trial; SGA = Subjective 
Global Assessment; y = years. 

 

Table A2: Characteristics of Included Guidelines 

Objectives Methodology 
Intended 

users/ 
Target 

population 

Intervention 
and 

Practice 
Considered 

 

Major 
Outcomes 

Considered 

Evidence 
collection, 
Selection 

and 
Synthesis 

Evidence 
Quality 

and 
Strength 

Recommendatio
ns 

development and 
Evaluation 

Guidelin
e 

Validatio
n 

DiMaria-Ghalili, 2012
18,19

 – Hartford Institute for Geriatric Nursing  

Nurses, 
dietitians, 
health care 
providers 
and 
physicians 
working with 
hospitalized 
older 
malnourishe
d adults 

Assessment 
of nutritional 
status and 
management 
of 
malnutrition 

Nutritional 
status, 
functional 
status and 
general well-
being 

Search of 
electronic 
database 
and hand 
search with 
PICO 
criteria, 
classificatio
n of 
citations 

Rating 
scheme 
from level I 
(best) to 
level VI 
(worse) 

Expert 
consensus 

Internal 
and 
external 
peer 
review 

Vanderkroft, 2007
20,21

 – The Joanna Briggs Institute 

Base level 
health 
professionnal
s in acute 
care hospital 
setting, focus 
on elderly 
population 

Interventions 
aiming at 
minimizing 
undernutritio
n. 

Dietary 
intake, 
anthropomet
ry measures, 
biochemical 
indicators, 
clinical 
outcomes, 
functional 
indicators 

Systematic 
review, 
meta-

analyses 

Used the 
JBI 
experiment
al Critical 
Appraisal 
Form 4.1 

Made by the 
developers with 
an expert 
advisory panel, 
based on 
evidence when 
possible. 
Recommendatio
ns were graded. 

Internal 
and 
external 
peer 
review 

JBI = Joanna Briggs Institute; PICO = Population, Intervention, Comparator, Outcomes 
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APPENDIX 3:  Critical Appraisal of Included Publications 
 

Table A3:  Strengths and Limitations of Clinical Studies using the Downs and Black checklist8 

Strengths Limitations 

Potter, 2001,10 Scotland 

 Clear descriptions of objective, inclusion 
criteria, outcomes, interventions, findings 
(with 95% CIs) were provided. 

 Investigators who were involved in data 
collection and assessments were blinded. 

 Subjects were randomized. 

 Most of outcome measures were objective. 

 Patients were representative of population. 

 No patients withdraw from study. 

 Power calculation and description of 
statistical methods were provided. P 
values were provided. ITT analysis. 
Adjusted analyses were done, for 
sensitivity purposes. 

 

 Baseline characteristics of patients were 
not comprehensively reported. Unbalance 
for age has been mentioned. 

 Potential adverse events were not 
investigated. 

 Subjects (no placebo) and ward staff were 
not blinded to intervention. 

 Multiplicity of analyses in sub-groups. 

Campbell, 2013,11 Australia 

 Clear descriptions of objective, inclusion 
criteria, patient characteristics, outcomes, 
and interventions. 

 Some potential adverse effects were 
captured. 

 Power calculation were provided. 

 Findings and their associated statistical 
tests (P values) were not clearly reported. 

 No statistical plan. 

 Unbalance for weight, BMI, energy and 
protein requirements at baseline, but the 
statistical method was adjusted for this. 

 Patients with cognitive problems or renal 
impairment were excluded which may 
cause external validity issue. 

 Not ITT analysis, many patients were 
discharged before endpoint. 2 patients 
discontinued. 

 Groups were not studied in parallel. 

 Limited period of follow-up (2 weeks). 

 Non-randomized, open-label study. 

 Some outcomes were subjective. 

Jukkola, 2005,12 Australia 

 Clear descriptions of objective, inclusion 
criteria, patient characteristics, outcomes, 
interventions and findings. 

 Patients were representative of population. 

 Some adverse effects were recorded. 

 Patients were not aware of the 
intervention. 

 Groups were in a different ward. 

 Reassessment with the MNA questionnaire 
(endpoint) has been done in only 22% of 
included patients. 

 Multiplicity of analyses. 

 Investigators were not blind and patients in 
the Med-Pass group were clearly 
encouraged to comply to supplement. 

 Many outcomes in the MNA and the survey 
were subjective. 
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Table A3:  Strengths and Limitations of Clinical Studies using the Downs and Black checklist8 

Strengths Limitations 

 Not ITT analysis. 

 Non-randomized study. 

 No power calculation. 

Doll-Shankaruk, 2008,13 Canada 

 Clear descriptions of objective, inclusion 
criteria, patient characteristics, outcomes, 
intervention and findings. 

 Compliance was high. 

 Subjects and investigators were not 
blinded. 

 Very small sample. Two people (18%) died 
during the study. Not ITT analysis. 

 Not clear whether patients were 
representative of population. 

 Only descriptive results are presented, no 
inferential statistics were calculated. 

 Relevance of albumin levels is questioned 
in the literature. Some outcomes (staff 
perception and skin integrity) might be 
subjective. 

 Total energy intake was not recorded. 

 No potential adverse events were 
monitored. 

 No power calculation. 

Welch, 2003,14 United States 

 Clear descriptions of objective, inclusion 
criteria, patient characteristics, outcomes, 
intervention and findings (including P 
values). 

 Objective outcomes. 

 Representative population. 

 No discontinuations. 

 Subjects and investigators were not 
blinded. 

 Not clear whether 100% of the patients 
asked provided consent. 

 Relevance of albumin levels is questioned 
in the literature. 

 Relatively small sample. 

 Wastage assessed during the first two 
weeks of the Med-Pass. May have 
increased with time. 

 No potential adverse events were 
monitored. 

 No power calculation. 

Remsburg, 2001,15 United States 

 Clear descriptions of objective, inclusion 
criteria, outcomes, and intervention. 

 Subjects and investigators were not 
blinded. 

 Staff perception is subjective. 

 Patient characteristics were not disclosed. 

 Less than 50% of patients receiving oral 
liquid supplementation were included. 

 Compliance to Med-Pass was not 
reported. 

 Findings were not well reported. 

 No estimates of variability or statistical 
inferences were provided. 
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Table A3:  Strengths and Limitations of Clinical Studies using the Downs and Black checklist8 

Strengths Limitations 

 No potential adverse events were 
monitored. 

 No power calculation. 

 Small sample. Not ITT analysis. 

 The time of the study when the mealtime 
food consumption (over 3 days) was 
recorded was not mentioned. 

 No potential adverse events were 
monitored. 

Lewis, 1998,16,17 United States 

 Clear descriptions of objective, inclusion 
criteria, and intervention. 

 Inclusion criteria suggest that patients 
were representative of the population. 

 Subjects and investigators were not 
blinded. 

 Skin integrity might be subjective in 
absence of blinding. 

 Patient characteristics were not disclosed. 

 The % of participation is not provided. 

 Compliance was not reported. 

 Outcomes and findings were not well 
described. 

 No estimates of variability or statistical 
inferences were provided. 

 No potential adverse events were 
monitored. 

 No power calculation. 

 Not ITT analysis. 

 The total energy intake was not recorded. 

 No potential adverse events were 
monitored. 

BMI = Body Mass Index; ITT = Intention to treat; Med-Pass = Medication pass nutritional supplement program; MNA = Mini 
Nutritional Assessment. 
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Table A4:  Strengths and Limitations of Guidelines using AGREE II9  

Strengths Limitations 

DiMaria-Ghalili, 201218,19 – Hartford Institute for Geriatric Nursing 

 Evidence-based, but not clear if review 
was systematic. 

 Clear description of objectives, health 
questions, population, end user, 
recommendations and their different 
options. 

 Not clear if all relevant stakeholders were 
involved. 

 General methodology for development 
following AGREE II was stated, but nothing 
specific to the topic of interest. 

 Not clear if it was reviewed externally. 

 Resource implications or tools for 
implementation have not been addressed. 
Nor was procedure for guideline update. 

 No disclosure of conflict of interest. 

Vanderkroft, 200720,21 – The Joanna Briggs Institute 

 Based on a systematic review 

 Clear description of objectives, health 
questions, population, end user, 
recommendations. 

 Selection criteria, critical appraisal, and 
methods for formulating recommendations 
were reported. 

 An expert committee was involved in the 
development. 

 Externally reviewed. 

 Conflicts of interest have been addressed. 

 No input from target population. 

 Potential side-effects have not been 
considered. 

 Barriers to implementation and resource 
implications have not been addressed. 

AGREE = Appraisal of Guidelines for Research and Evaluation 
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APPENDIX 4:  Main Study Findings and Author’s Conclusions 
 

Table A5:  Summary of Findings of Included Studies 

Main Study Findings Author’s Conclusions 

Potter, 2001,10 Scotland 

 Median lengths of stay were of 16.0 days 
for the Med-Pass group and 18.0 days for 
the control group. 

 Results with pooled nutritional categories 
(Med-Pass vs control group): 
o Med-Pass increased total energy 

intake (319 kcal/d, 95% CI 133 to 506 
kcal/d, P = 0.001). 

o Weight gain (+1.0%, 95% CI 0.5 to 
3.4%, P = 0.003). Similar results were 
found for weight change when adjusted 
for potential confounding conditions. 

o No statistically significant effect on arm 
muscle circumference (+1.2 %, 95% CI 
-0.2 to 2.7 %). 

o No effect was observed on mortality 
(OR 0.62, 95% CI 0.35 to 1.13). 

o No effect on functionality, on place of 
discharge or on length of stay was 
found. 

o Compliance was good overall. 

 In the most poorly nourished patients: 
o Med-Pass reduced mortality (OR 0.32, 

95% CI 0.1 to 1.0, P < 0.05). 
o Med-Pass increased the number of 

patients with improved Barthel score 
(functionality) (68% vs 39%, P < 0.04). 

 In the adequately nourished patients: 
o Med-Pass decreased the length of stay 

at hospital (13.5 vs 21.0 d, P < 0.05) 

 “This study shows that routine prescription 
of protein calorie nutritional supplements 
can prevent weight loss and improve 
energy intake in elderly non-obese 
emergency admissions. Our data also 
support the evidence for a reduction in 
mortality noted in many other studies of 
nutritional supplementation, which was 
seen in the frailest group. These are 
important. […] this intervention is feasible 
in the average ward setting to accrue 
clinical benefit for this patient group.” (p. 
329) 

Campbell, 2013,11 Australia 

 Seventy-four of the 98 patients completed 
two weeks. 

 Among groups, weight change was not 
different after two weeks (less than 1.5% 
change) 

 QOL with EQ-5D: 
o VAS improved significantly from 

baseline with Med-Pass and mid-meal 
trolley intervention (P = 0.05), but did 
not change with traditional intervention. 
Compared to traditional supplements, 
the Med-Pass showed better QOL (P < 
0.05). 

 “In a population of malnourished older 
adults admitted to hospital, the two 
alternative strategies for providing 
nutrition support resulted in patient-
centred benefits over traditional nutrition 
supplements. Patients achieved 
recommended intakes with Med-Pass, to 
a similar degree to traditional 
supplements; however, higher satisfaction 
and QOL was achieved with mid-meal 
trolley at a lower cost. Although the 
present investigation did not appear to 
present one option as best over any 
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Table A5:  Summary of Findings of Included Studies 

Main Study Findings Author’s Conclusions 

o Index score improved significantly from 
baseline with Med-Pass and mid-meal 
trolley (P = 0.04). Mid-meal trolley 
intervention offered better improvement 
in index score compared to traditional 
supplements (P < 0.05). 

 Consumption of supplement in the mid-
meal trolley group was significantly higher 
than in the traditional supplements group 
(P < 0.05). 

 Percentage of required energy and protein 
intake: 
o Traditional supplements: 107 ± 26% for 

energy and 128 ± 35% for protein. 
Higher than mid-meal trolley (P = 
0.003). 

o Med-Pass: 109 ± 28% for energy and 
126 ± 38% for protein. Higher than mid-
meal trolley (P < 0.001). 

o Mid-meal trolley: 85 ± 25% for energy 
and 88 ± 26% for protein. 

 Serum albumin and presence (or degree) 
of pressure ulcers did not change 
significantly between groups. 

 Satisfaction and perceived benefit: 
The mid-meal trolley showed significant 
increase of satisfaction for 8 of the 13 
domains. 

 Mid meal trolley was the most cost-
effective with lower total labour and 
product cost per 100 kcal consumed 
($AU0.81), followed by Med-Pass 
($AU0.89). 

other, it does highlight the potential 
benefit of having a flexible system with 
multiple nutrition support strategies 
available. This will thereby facilitate the 
ability to implement interventions that best 
meet individual‟s needs and preferences 
and will best overcome individual barriers 
to adequate intake” (p. 330) 

Jukkola, 2005,12 Australia 

 Thirty percent of patients were 
malnourished, a further 42% were at risk. 

 Compliance with Med-Pass was 95%. 
35% of conventional supplements were 
left untouched. 

 MNA questionnaire: 
o No significant change (+ 2.58 for Med-

Pass vs. +0.90 for control) in overall 
score between groups. 

o Patients in Med-Pass had better 
improvement in scores for the number 
of meals consumed (P = 0.01), protein 
intake (P = 0.007), and weight score (P 

 “There is a high prevalence of malnutrition 
in the hospitalised elderly.” (p. 123) 

 “Routine nutrition screening is essential to 
identify and prioritise treatment for those 
at greater risk.” (p. 123) 

 “Oral supplementation has been found to 
be effective in preventing further decline 
in nutritional status.” (p. 123) 

 “A formal „nutrition as medication‟ 
program is a highly effective way to 
provide oral supplementation.” (p. 123) 
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Table A5:  Summary of Findings of Included Studies 

Main Study Findings Author’s Conclusions 

= 0.027). 

 Patients in Med-Pass group had shorter 
mean length of stay (23 ± 9 vs. 36 ± 18 
days, P = 0.044). 

 Eighteen of 19 nurses were positive in 
their responses when comparing Med-
Pass with standard supplementation. 
Eighty-four % of nurses found that Med-
Pass was no more time consuming or 
difficult and reported less wastage when 
compared with standard intervention. 

Doll-Shankaruk, 2008,13 Canada 

 Body weight after 6 months: 
o Eight of the 9 residents had an 

increased body weight. One had a 
decrease. 

o On average, the increase was of 2.6 kg 
(6.4%) of body weight. Three residents 
had an increase > 10%. 

 Skin integrity: 
o At baseline, four patients had a chronic 

(more than 28 days) pressure ulcer, 2 
of stage I and two of stage II. 

o After 6 months, all pressure ulcer were 
healed. 

 Serum albumin levels: 
o After 6 months, 6 patients had 

increased albumin levels, 2 had a 
decrease and one remained stable. 

o Prior study, 44% of the residents had 
albumin levels within normal limits. 
After the study, this rate was of 67%. 

 Serum total protein levels: 
o After 6 months, 7 patients had 

increased total protein levels and 2 had 
a decrease. 

o Prior study, 33% of the residents had 
total protein levels within normal limits. 
After the study, this rate was of 44%. 

 Adherence to Med-Pass: 
o Patients had a 96% compliance. 
o Reasons for not consuming the 

supplement included refusal, feeling 
unwell or sleeping. 

o Appreciation of the supplement was 
variable among residents. 

 Staff perception: 

 “ During the 6-month period of this pilot 
study, [Med-Pass] was associated with 
maintenance or increase in body weight, 
improved skin integrity, and visceral 
protein status among participants. The 
interdisciplinary program was feasible and 
well accepted by residents and staff. The 
promising results of this pilot study, along 
with literature, suggest that [Med-Pass] 
could help improve the nutritional status 
of long-term care residents at high 
nutritional risks, thereby reducing 
morbidity and mortality and increasing 
quality of life.” (p. 50) 
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Table A5:  Summary of Findings of Included Studies 

Main Study Findings Author’s Conclusions 

o Six of the nine nurses completed the 
survey. 

o All nurses believed that Med-Pass had 
benefited the residents‟ nutritional 
status and would recommend 
continuation for residents at high risk. 

o Nurses reported an increase workload 
or 5 to 20 minutes per med pass round. 
 

Welch, 2003,14 United States 

 Body weight: 
o Mean weight increased after 4 weeks 

(+2.4 lb, P < 0.01). Seventy-two % of 
the residents had an increase, 25% 
had a decrease and 3% remained the 
same. 

 Serum protein levels: 
o Mean prealbumin level increased after 

4 weeks (+0.94 mg/dL, P < 0.03). Fifty-
three percent of the patients had an 
increase, 12 had a decrease and 9 
remained the same. 

 Meal intake: 
o Average increase of 7.3 ± 13.4% for all 

three meals (P < 0.005). 16% for 
evening meal. 

 Supplement waste and cost: 
o Amount of waste decreased with Med-

Pass (-30.8 liters per two weeks, P < 
0.001). 

o Med-Pass was more costly (+ $135.59 
per week) compared to traditional 
supplement. 

o A $0.18 decrease in the cost of waste 
per cc per day was observed (P < 
0.001). 

 “A 2 [k]cal/cc supplement given as a med 
pass program may have a greater effect 
on resident weight gain than the 
traditional 1.05 [k]cal/cc supplement used 
in-between meals” (p. 26) 

 “The elderly in long-term care feel better 
and have an improved quality of life when 
the nutrient intake is consistent and 
adequate to meet individual needs. If a 
supplement is needed it should be 
nutrient dense and be given in small 
doses for a minimum effect on appetite 
and maximum chance of consumption. 
Alleviating malnutrition in long-term care 
elderly is dependent on many factors 
beginning with a thorough nutritional 
assessment that included meal 
consumption patterns. For a population 
whose appetite may already be small, a 
nutrient-dense, low-volume supplement 
may be the answer when nutritional status 
is compromised.” (p. 27) 

Remsburg, 2001,15 United States 

 Prestudy body weight was maintained at 4 
weeks. At 8 weeks, patients had 
maintained their weight. 

 After 4 weeks, patients had a: 
o 29% decrease in supplement energy 

intake. 
o 19% increase in food energy intake. 
o 17% decrease in net energy intake. 
o Stable protein intake from supplement, 

a 19% increase in protein intake from 

 “Dispensing a calorically dense 
supplement at the medication pass is one 
way of improving resident acceptance ann 
consumption of supplements.” (p. 334) 

 “If supplements are indicated, facilities 
should start with a Med-Pass program. 
We recommend periodic monitoring of 
both food and supplement consumption. If 
residents‟ weight loss continues, 
dispensing cans of supplement between 
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Table A5:  Summary of Findings of Included Studies 

Main Study Findings Author’s Conclusions 

food, a stable total protein intake. 

 Supplement waste: 
o Before implementation of Med-Pass, 

35% of supplements were wasted, for a 
cost of $575 per 40 residents over a 
month. 

 Staff survey reported a positive perception 
of Med-Pass, but some members were 
concerned that residents were not 
receiving and adequate amount of energy 
and nutrients. 

meals should be considered” (p. 334) 

Lewis, 1998,16,17 United States 

 Body weight: 
o Ninety–five of the 105 residents (90%) 

did not lose significant weight from 
admission to discharge. Average length 
of stay was 11 days. 

o The vast majority gained weight during 
their stay. 

o After implementation of Med-Pass, 
investigators noted an improvement 
over 10% in their resident ability to 
maintain their admission weight or not 
lose more than 5% of their weight. 

 Skin integrity. The investigators observed: 
o A reduction in the number of 

incidences of unit-acquired skin 
breakdown cases. 

o An improvement and periodic total 
healing of residents‟ skin pressure 
areas present prior admission. 

 “The major outcome of the continuing 
study […] was a positive confirmation of 
our hypothesis that the initiation of a 
general Medication Pass Supplement 
Program for selected residents meeting 
specific criteria would reduce our 
prevalence of unit-acquired weight loss.” 
(p. 58) 

DiMaria-Ghalili, 201218,19 – Hartford Institute for Geriatric Nursing 

 Supplements should not replace meals 
but be provided between meals and not 
within the hour preceding a meal and at 
bedtime. 

 Ensure that oral supplement is at 
appropriate temperature. 

 Ensure that oral supplement packaging is 
able to be opened by the patients. 

 Monitor the intake of the prescribed 
supplement. 

 Promote a sip style of supplement 
consumption. 

 Include supplements as part of the 
medication protocol. 

 

 “Hospitalized older adults are at risk for 
malnutrition. Nurses should carefully 
assess and monitor the nutritional status 
of the older hospitalized patient so that 
appropriate nutrition-related interventions 
can be implemented in a timely fashion.” 
(p. 443) 
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Table A5:  Summary of Findings of Included Studies 

Main Study Findings Author’s Conclusions 

Vanderkroft, 200720,21 – The Joanna Briggs Institute 

 Oral supplement interventions have been 
found to promote weight gain and 
increase lean body mass (as measured by 
arm muscle circumference) in elderly 
patients experiencing under- or 
malnutrition (Grade A). 

 Ensuring that the nutritional intervention 
prescribed [is] implemented is critical to 
ensuring positive outcomes (Grade B). 

 Using albumin and pre-albumin to monitor 
the effectiveness of nutrition interventions 
is inappropriate (Grade A). 

 Encouraging patients to consume the 
foods and beverages served, assisting 
where necessary and actively monitoring 
intake are strategies known to improve 
intake level (Grade C). 

 Seeking input from nutrition services if 
they are available earlier rather than later 
is important (Grade C). 

 There is a need to undertake high quality 
research that examines specific 
interventions based on nursing staff 
interventions and practices (Grade B). 

 
Where grade A, B and C mean a strong, 
moderate or no support from evidence, 
respectively, for feasibility, appropriateness, 
meaningfulness and effectiveness. 

“The findings of the present review support the 
use of oral supplements for elderly hospital 
inpatients to promote weight gain and increase 
in lean body mass (as measured by AMC). 
The results also confirm previous work 
showing that using albumin and pre-albumin to 
monitor the effectiveness of nutrition 
interventions is inappropriate. These 
parameters may be useful to highlight patients 
at risk of nutritional depletion. The priority 
therefore remains for clinicians to find effective 
biochemical indicators to monitor variations in 
nutritional status of all hospital inpatients. 
Finally the review highlights the need to 
ensure both in research and in practice that 
the nutritional intervention prescribed is 
implemented.” (p.154-155) 

CI = confidence interval; d = day; EQ-5D = Euro Quality of Life-5 Dimensions; kcal = kilocalories; Med-Pass = Medication pass 
nutritional supplement program; MNA = Mini Nutritional Assessment tool; OR = Odds ratio; QOL = Quality of Life; VAS = visual 
analog scale; y = years. 
 

  



 
 

The Medication Pass Nutritional Supplement Program in Patients Receiving Medication  27 
 
 

APPENDIX 5:  Additional Reference of Potential Interest 
 
Narrative Review 
 
Bender S, Pusateri M, Cook A, Ferguson M, Hall JC. Malnutrition: role of the TwoCal® HN Med 
Pass program. Medsurg Nurs. 2000 Dec;9(6):284-95. 
 
 


