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Abstract

Background: Malnutrition in hospitalized patients is associated increased length

of stay, cost, readmission, and death. No recent studies have examined trends in

prevalence or outcomes of hospitalized patients with a diagnosis of malnutrition.

Objectives: To study the prevalence of malnutrition diagnostic codes and associated

hospital outcomes in the United States between 2016 and 2019.

Methods: We conducted a retrospective trends study to identify use of malnutrition

codes in hospitalizations in the National Inpatient Sample between 2016 and 2019.

We used direct standardization by logistic regression to adjust outcomes of

percutaneous gastrostomy tube placement, mechanical ventilation, and death for

age, Gagne comorbidity score, and sex. We then used linear regression to test for

trends over time by malnutrition type.

Results: Across all hospitalizations, codes for diagnoses of nonsevere malnutrition

and severe malnutrition were present in 3.7% and 4.1% of hospitalizations,

respectively. Codes for any malnutrition increased over time, from 6.6% in 2016

to 8.6% in 2018 (p = .03). Codes for severe malnutrition increased from 3.3% to 4.7%

(p = .01). Among hospitalizations with coded severe malnutrition diagnoses, there

was a statistically significant decrease in adjusted rate of death over time (−0.54%

per year, p = .03) which was not seen in hospitalizations without coded malnutrition

diagnoses.

Conclusions: Use of malnutrition diagnosis codes increased significantly from 2016

to 2019. During this time, mortality among hospitalizations with a diagnosis code for

severe malnutrition decreased. Though the increased prevalence of malnutrition

codes may represent a change in the clinical characteristics of hospitalized patients,

the decline in mortality suggests some of the increase may be due to lower threshold

for coding and assignment of the diagnosis to less ill patients.
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INTRODUCTION

Malnutrition develops when the body is deprived of vitamins,

minerals, and other nutrients (such as proteins, carbohydrates,

and fats) required to maintain normal bodily function.1 Severe

malnutrition, an extreme form of malnutrition, is categorized by low

body mass index and cachexia, among other findings.2 In the absence

of anorexia nervosa or starvation, severe malnutrition is generally not

a primary disorder but is associated with other chronic conditions

(i.e., disease‐associated malnutrition), some of which are not

curable (e.g., cancer).3 Current methods used to identify patients

with malnutrition include the Academy of Nutrition and Dietetics/

American Society for Parenteral and Enteral Nutrition (AND/ASPEN)

criteria and Global Leadership Initiative on Malnutrition (GLIM)

criteria. These criteria are different from each other, subjective, and

can be difficult for nonexperts to use.4

In hospitalized patients, identification of malnutrition as a comorbid-

ity provides information about the risk for hospital complications, such as

poor wound healing, increased length of stay and cost, readmission, or

death.2 Hospitals are incentivized to diagnose malnutrition by the

Inpatient Prospective Payment System, which uses Medicare Severity

Diagnosis‐Related Groups to identify a “payment weight.” When severe

malnutrition is included on a patient's diagnosis list, a major complication

or comorbidity (MCC) classifier is almost always added to the

hospitalization claim.5 Adding an MCC classifier increases reimbursement

and modifies risk adjustment for quality measures relative to diagnoses

without a MCC classifier.5 Given the increased costs and worse outcomes

associated with caring for patients with severe malnutrition, hospitals

have an incentive to accurately diagnose and document the presence of

malnutrition.

Thus, there are several reasons the prevalence of malnutrition in

hospitalized patients may have changed over time: complicated and

varied criteria for diagnosis, incentives for coding these conditions,

and an association with worse outcomes, which may indicate higher

patient complexity. There are no recent studies that have examined

the change in prevalence of malnutrition or evaluated associations

with illness severity, treatment for malnutrition, or death. We

aimed to examine recent, short‐term trends in the epidemiology of

malnutrition among hospitalized patients in the United States to

understand how use of this diagnosis has changed over time.

METHODS

We used the National Inpatient Sample (NIS) to conduct a

retrospective trends study of hospitalizations in the United States

from 2016 until 2019.6 The NIS is a deidentified administrative

database published by the Agency for Healthcare Quality and

Research (AHRQ). It is constructed from a 20% sample of inpatient

hospitalizations nationally, gathered from state inpatient databases. It

is comprised of International Classification of Disease (ICD) diagnosis

and procedure codes, patient level characteristics including

demographics, and hospitalization characteristics including length

of stay and charges. We chose the years 2016–2019 because of

the consistent presence of ICD‐10 diagnoses for malnutrition (there

was not 1:1 conversion of ICD‐9 diagnosis codes for malnutrition to

ICD‐10 for years before 2016). We did not include the year 2020,

because it was not available at the time of analysis and because the

data set would have been influenced by the coronavirus disease 2019

(COVID‐19) pandemic.

We excluded elective, surgical, or obstetric hospitalizations

and limited the sample to patients aged 18 years or older. We then

identified baseline demographic characteristics including age, which

was split into quartiles, sex, zip code income quartile, and race and

ethnicity, which was split into four categories: White, Black, Hispanic,

and other (as defined by the NIS). We categorized presence of

comorbidities using the Gagne index,7 an integer score describing

patient mortality risk. We calculated the Gagne score for each patient

using ICD‐10 codes (Supporting Information S1: Appendix A) and then

split the index into quartiles of comorbidity burden. We identified

diagnoses of malnutrition, moderate malnutrition, severe malnutrition,

and other malnutrition types by presence of ICD‐10 codes for each,

respectively (Supporting Information S1: Appendix A), in any diagnostic

position. When multiple malnutrition codes were present for a

hospitalization, we categorized the most severe malnutrition type.

We combined mild malnutrition, moderate malnutrition, and other

malnutrition diagnosis codes into a single “nonsevere” malnutrition

category.

To better understand the severity of illness, outcomes, and

treatments in patients without a diagnosis of malnutrition, we collected

information on mechanical ventilation, death, and percutaneous

gastrostomy (PEG) tube placement by ICD‐10 procedure codes

(Supporting Information S1: Appendix A). We chose mechanical

ventilation because it is a marker of higher illness severity, and, in

general, patients who are critically ill are at high risk for being

malnourished. We included PEG tube placement because it suggests

an attempt to treat malnutrition was made during the hospitalization,

which would be consistent with very severe cases (although PEG

placement is limited to patients who can tolerate enteral feeding).

We used counts and percents to describe demographics and

categorical variables. As age and Gagne score were not normally

distributed, we used median and interquartile range (IQR) for these

variables.

For large sample size populations, standard statistical testing (e.g.,

χ2 testing) often generates statistically significant differences for most

variables due to narrow confidence intervals. To avoid this and to

identify variables with meaningful differences between groups, we

compared characteristics between hospitalizations with malnutrition

codes and no malnutrition codes using absolute standardized mean

differences (ASD). In general, an ASD of 10% or greater is considered

clinically important.8 We used direct standardization by logistic

regression to adjust rates of mechanical ventilation, PEG tube

placement, and death by age group, Gagne score quartile, and gender

per each malnutrition diagnosis category (severe, nonsevere, or no

malnutrition).9 We used linear regression to test for trend over time to

evaluate changes in standardized rates per year. We used SAS (9.4.2)
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software with appropriate survey weighting as suggested by the AHRQ

for statistical analysis. The full NIS sample is reconstructed by applying

discharge weights provided by the AHRQ using survey packages

and software to unweighted NIS data to generate national‐level

estimates.10 This study was deemed “not human subjects research” by

the Northwestern University Institutional Review Board.

RESULTS

From 2016 to 2019, we identified more than 142 million hospitalizations

in the United States (Figure 1). Of these, 66,265,884 ±366,991

hospitalizations met our inclusion criteria (Table 1 and Figure 1), and

2,437,075 ±25,423 (3.7%) of these hospitalizations contained a diagnosis

code for nonsevere malnutrition, whereas 2,704,285 ±24,595 (4.1%)

hospitalizations contained a code for severe malnutrition. Hospitalized

patients with codes for nonsevere malnutrition diagnoses (median

70 years, IQR [58, 81]) and codes for severe malnutrition diagnoses

(70 years, IQR [59, 81]) tended to be older than those without codes for

malnutrition diagnoses (63 years, IQR [49, 77]). The Gagne combined

comorbidity score was higher in those with codes for nonsevere (4.8, IQR

[3.2, 6.9]) and severe (5.0, IQR [3.4, 7.3]) malnutrition diagnoses relative

to those without codes for malnutrition diagnoses (1.5, IQR [0.1, 3.4]).

Unadjusted rates of mechanical ventilation were higher in patients with

codes for nonsevere (7.0%, ASD 0.16) and severe (7.1%, ASD 0.17)

malnutrition diagnoses than those without codes for malnutrition

diagnoses (3.3%). Unadjusted rates of death were higher in those with

codes for nonsevere (5.5%, ASD 0.17) and severe (9.2%, ASD 0.30)

malnutrition diagnoses than without codes for malnutrition diagnoses

(2.3%), respectively.

The proportion of hospitalizations with a diagnosis code for

malnutrition increased between 2016 and 2019 (6.6%–8.6%, p = .03,

Table 2). The prevalence of codes for severe malnutrition diagnoses

(3.3%–4.7%, p = .01) increased more than nonsevere malnutrition

diagnoses (3.4%–3.8%, p = .11), but both increased overall (Table 2).

Among the cohort of patients with diagnosis codes for severe

malnutrition, we observed a decline in the adjusted death rate from

12.2% to 10.6% (−0.54% per year, p = .03). We observed a similar

trend in rates of invasive mechanical ventilation (−0.42% per year,

p = .09) that did not reach statistical significance. There was no

change in receipt of PEG‐tube (−0.04% per year, p = .23) (Table 3).

Adjusted rates for mortality, PEG‐tube placement, and mechani-

cal ventilation also decreased in those with codes for nonsevere

malnutrition diagnoses (−0.38% per year [p = .11], −0.27% per year

[p = .10], and −0.47% per year [p = .20], respectively), but the trends

were not statistically significant. In those without codes for

malnutrition, the adjusted rates did not change. Figure 2 depicts

the trends as a percent change relative to the 2016 baseline

prevalence for crude rates of malnutrition and adjusted outcomes by

malnutrition type.

DISCUSSION

Malnutrition is known to be associated with poorer outcomes

including increased length of stay, higher cost of care, and increased

mortality. In this study of more than 66 million US hospitalizations,

we observed a 50% increase in the use of diagnosis codes for

malnutrition between 2016 and 2019. The greatest change was in

the proportion of patients who were assigned a diagnosis code

F IGURE 1 Cohort Identification flowchart.
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TABLE 3 Adjusted rates of outcomes over time by malnutrition type.

2016 (%) 2017 (%) 2018 (%) 2019 (%) Slope p

Severe malnutrition

Death 12.2 11.4 10.8 10.6 −0.54 .03

Peg tube 3.22 3.27 3.19 3.13 −0.04 .23

Invasive mechanical ventilation 9.16 8.31 7.91 7.91 −0.42 .09

Nonsevere malnutrition

Death 7.62 6.82 6.41 6.48 −0.38 .11

Peg tube 3.11 2.65 2.25 2.34 −0.27 .10

Invasive mechanical ventilation 9.56 8.22 7.89 8.10 −0.47 .20

No malnutrition

Death 1.85 1.79 1.77 1.82 −0.01 .59

Peg tube 0.25 0.23 0.22 0.21 −0.01 .02

Invasive mechanical ventilation 3.29 3.14 3.14 3.23 −0.02 .68

Abbreviation: SE, standard error.

*Adjusted for age group, Gagne score quartile, and gender per malnutrition diagnosis category.

F IGURE 2 From left to right, then top to bottom: (1) % change in crude rates of malnutrition diagnoses from 2016. (2) % change in adjusted
death rates among malnutrition groups from 2016. (3) % change in adjusted PEG tube use rates among malnutrition groups from 2016. (4) %
change in adjusted invasive mechanical ventilation rates among malnutrition groups from 2016. *Analyses for Panel 2, 3, 4 were adjusted for age
group, Gagne score quartile, and gender per malnutrition diagnosis category.
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of severe malnutrition. Over the same period, we found mortality

among patients with severe malnutrition diagnoses declined.

The published literature suggests 20%–50% of inpatients meet

clinical criteria for a diagnosis of malnutrition.3 We could find no

recent studies describing use of diagnosis codes for malnutrition in

hospitalized adults in the United States, but our finding of 8.6%

with a diagnosis of malnutrition in 2019 appears to be lower than

most published studies that assign diagnoses using clinical criteria.

Estimates drawn from prior work vary greatly because they were

conducted in disparate geographic locations, in different patient

populations, over more than a 30‐year time period, and because they

used varied criteria used for diagnosis.3,11–16 A recent systematic

review of nutritional decline during hospitalization by Cass and

Charlton16 included 15 studies (also across many countries) consist-

ing of prospective cohorts, prospective cross‐sectional studies,

one retrospective cohort study, and a mixed methods study that

used a variety of clinical tools, including the AND/ASPEN criteria.

Although the focus of this study was slightly different than ours and

used clinical criteria rather than diagnosis codes to identify cases,

the authors found 10%–65% of hospitalized patients experience

nutritional decline during hospitalization, similar to prior estimates of

the diagnosis. One trends study in children described increasing rates

of undernutrition diagnoses in children from 2012 (4%) to 2019 (6%),

which is similar to our findings.17

Our findings have important implications. The increase in

diagnoses of malnutrition over time we observed is likely the result

of several different factors, including an increased focus on improving

identification of at‐risk patients18,19; efforts to detect and treat

malnutrition to improve clinical outcomes; efforts to improve coding

of comorbid conditions or complications20; or increasing severity of

illness of hospitalized patients.21,22 If the main reason for the increase

in prevalence we observed was increasing severity of illness,

however, we would expect increasing use (or no change) of

mechanical ventilation and an increase in deaths over time. The

reduction in mortality between 2016 and 2019 among patients with a

diagnosis of severe malnutrition suggests documentation and coding

practices are also contributing to the change. Since coding is

changing over time, studies of diagnostic codes or other retrospec-

tive data may not be able to answer the question of how many

hospitalized patients experience clinically important malnutrition (i.e.,

malnutrition with phenotypic manifestations or downstream disease

consequences).

The subjective nature of various diagnostic criteria may contribute

to the variation in prevalence of malnutrition we have observed

between this and prior studies. The AND/ASPEN criteria (Supporting

Information S2: Table 1) do not require objective data, such as calorie

counts, but instead use descriptors such as “poor enteral intake.”

Weight loss is included, but the thresholds may be within the realms

of normal weight fluctuation and do not clarify baseline weight (e.g.,

dry weight; last known weight; mean weight over last year).23–25

AND/ASPEN criteria have been validated against another subjective

measure, the Subjective Global Assessment (SGA), but SGA was

validated 40 years ago and uses clinician judgment of nutritional status

taken from routine data collection during the history and physical

exam–its relevance today is unclear.26,27 Studies attempting to

validate the AND/ASPEN or GLIM criteria against SGA are generally

single‐center and conducted outside the United States.4,28,29

The GLIM criteria (Supporting Information S3 and S4: Tables 2

and 3) may address some of the challenges associated with the

AND/ASPEN criteria,4,30,31 but are prone to some of the same errors

of subjectivity. GLIM includes measures such as “inflammation” and

“food intake,” which are poorly defined, and the weight threshold

for a base diagnosis of malnutrition may still be within the realm of

normal weight fluctuation (5%).

The variability and subjectivity of these criteria seem to

contribute to the opportunity to exploit financial incentives to

diagnose malnutrition.32 A failure to clarify these criteria could lead

to further increases in the assignment of the diagnosis of malnutrition

without clear connection to clinical outcomes, and the diagnoses are

likely to be used differentially by hospitals with greater resources

directed at coding and billing.

To get clearer estimates of the prevalence of clinically important

disease in the US hospital population, studies in contemporary

cohorts are needed to clarify diagnostic criteria (e.g., “food intake”

and “inflammation”), and should include validated body composition

measuring techniques, such as those proposed by Blackburn.33

Additionally, there needs to be consideration for comorbid conditions

that impact in‐hospital weight measurement (such as loading with

intravenous fluids or diuresis). Other areas to clarify include

identification of the best method for calculating baseline weight

and which standard methods of measurement of malnutrition might

be included in diagnostic criteria (e.g., C‐reactive protein [CRP],34

muscle mass loss, or anthropometric measurements). In a recent

Delphi study, using CRP as an additional criterion for making the

diagnosis of malnutrition was proposed34; however, there are myriad

other reasons CRP may be elevated in inpatients. The authors of the

SGA suggested hand‐grip strength should accompany nutritional

surveys to obtain more clinically important estimates.27 Of note, prior

studies have demonstrated that laboratory values of albumin or pre‐

albumin are not specific for malnutrition, and their use has fallen out

of favor.27

The criteria used to diagnose malnutrition are cumbersome to

collect and can fail to clarify the diagnosis.35 Even if the existing

criteria were validated in a contemporary population, there are many

reasons hospitalized patients experience poor enteral intake that may

not be directly related to nutritional state: loss of appetite, quality of

hospital food, cultural differences, requirements to be “nothing by

mouth” for procedures and tests, or other factors. The issue of

assigning a diagnosis of malnutrition is already posing challenges for

both hospitals and payers: a recent Office of the Inspector General

audit of a random sample of Medicare beneficiaries reported that,

based on supportive clinical documentation, 27 out of 200 reviewed

cases correctly reported severe malnutrition, and 94% of the

remaining 173 resulted in overpayment of $1 billion nationally.36

Hospitals relying on malnutrition diagnoses for reimbursement

may face significant financial risk during future audits without a
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cohesive, robust set of reproducible diagnostic methods to support

malnutrition diagnoses.

There is also a need to identify treatment options for

malnutrition that improve major clinical outcomes in medically ill

inpatients. Although the mainstay of therapy is to increase nutrition

via either enteral (EN) (including oral supplementation) or parenteral

(TPN) feeding, enteral tube placement or central line placement for

TPN may expose patients to unnecessary invasive procedures and

are associated with harm. A recent Cochrane review also did not

find any evidence EN or TPN affected short‐term mortality or

adverse events.37 Increasing food prescription may not benefit

those patients who are unable to obtain or eat food. Nutritional

supplements may not be considered a traditional medical need and

may not be covered by insurance. Patients residing in a “food

desert” or with low socioeconomic status may not be able to access

food. Inability to consume increased nutrition due to underlying

medical issues may obviate the effects of increasing prescribed

nutrition. Moreover, some of the appetite changes triggering a

malnutrition screening score may be physiologically normal and

protective.38 Well‐designed clinical trials using stringent criteria for

entry, consistent interventions, and specific patient populations are

needed to better understand the treatment effects of supplemental

nutrition. Postdischarge targeted intervention may improve

outcomes patients with malnutrition,39 but some prior studies of

postdischarge interventions have been criticized for methodological

flaws.40,41 Future study should examine the effect of post‐

discharge nutritional clinics in the United States.

There are also important limitations to our study. The database

did not contain any reviewable clinical data including lab results,

notes, or other relevant information. We therefore cannot delineate

how the diagnosis of malnutrition was made. We did not examine the

use of TPN because it is rarely prescribed for general medical patients

except in select indications. Because of this, it is unlikely lacking data

on TPN would impact our findings. Moreover, our study demon-

strated a decrease in use of PEG tubes in all groups, though less in

severe malnutrition. This is likely a reflection of a secular trend in

reduction in PEG tube use. Our sampling stops at 2019, which was

the last year provided at the time this study was conducted. It is

possible the trends changed in 2020; however, due to the beginning

of COVID‐19 pandemic, hospitalization data will be difficult to

interpret. The data released from 2021 to 2022 will need to be

analyzed, when available, to corroborate the trends detected in our

study. Finally, we lacked clinical information informing our under-

standing of severity of illness. Future study should include detailed

information on severity of illness, interventions provided, degree of

follow‐up, and overall outcomes.

Use of diagnostic codes for malnutrition in hospitalized patients

increased from 2016 to 2019, while the inpatient death rate in the

population with malnutrition appeared to decrease, suggesting a

change in coding practices contributed (at least in part) to the

changes we observed. If we aim to understand the true prevalence of

malnutrition or improve outcomes of patients with this diagnosis,

we need better clarity of diagnostic criteria, standardization of coding

practices, a definition of clinically important malnutrition, identifica-

tion of effective treatments, acknowledgment of social drivers of

malnutrition, and robustly validated tools for inpatients.

ACKNOWLEDGMENTS

The authors have nothing to report.

CONFLICT OF INTEREST STATEMENT

The authors declare no conflict of interest.

ORCID

Ajay Bhasin http://orcid.org/0000-0001-5577-2065

Tara Lagu http://orcid.org/0000-0001-6155-5796

TWITTER

Ajay Bhasin @Ajaybhasin19

Peter K. Lindenauer @PeterLindenauer

Tara Lagu @TaraLaguMD

REFERENCES

1. Saunders J, Smith T. Malnutrition: causes and consequences. Clin

Med. 2010;10(6):624‐627.

2. Hamilton C, Boyce VJ. Addressing malnutrition in hospitalized

adults. J Parent Enteral Nutr. 2013;37(6):808‐815.

3. Bellanti F, Lo Buglio A, Quiete S, Vendemiale G. Malnutrition in
hospitalized old patients: screening and diagnosis, clinical outcomes,
and management. Nutrients. 2022;14(4):910.

4. El Chaar D, Mattar L, El Khoury CF. AND/ASPEN and the GLIM
malnutrition diagnostic criteria have a high degree of criterion
validity and reliability for the identification of malnutrition in a
hospital setting: a single‐center prospective study. J Parent Enteral

Nutr. 2022;46(5):1061‐1070.
5. US Department of Health and Human Services Office of Inspector

General. Hospitals billing for severe malnutrition on medicare claims.
2020. https://oig.hhs.gov/reports-and-publications/workplan/

summary/wp-summary-0000258.asp

6. HCUP National Inpatient Sample (NIS). Healthcare Cost and Utilization

Project (HCUP). Agency for Healthcare Research and Quality; 2012.
https://www.ahrq.gov/data/hcup/index.html

7. Gagne JJ, Glynn RJ, Avorn J, Levin R, Schneeweiss S. A combined
comorbidity score predicted mortality in elderly patients better than
existing scores. J Clin Epidemiol. 2011;64(7):749‐759.

8. Andrade C. Mean difference, standardized mean difference (SMD),
and their use in meta‐analysis: as simple as it gets. J Clin Psychiatry.
2020;81(5):20f13681.

9. Roalfe AK, Holder RL, Wilson S. Standardisation of rates using logistic
regression: a comparison with the direct method. BMC Health Serv

Res. 2008;8:275.
10. Producing National HCUP Estimates. https://hcup-us.ahrq.gov/tech_

assist/nationalestimates/508_course/508course_2018.jsp#weights
11. Barker LA, Gout BS, Crowe TC. Hospital malnutrition: prevalence,

identification and impact on patients and the healthcare system. Int
J Environ Res Public Health. 2011;8(2):514‐527.

12. Naber T, Schermer T, de Bree A, et al. Prevalence of malnutrition in
nonsurgical hospitalized patients and its association with disease
complications. Am J Clin Nutr. 1997;66(5):1232‐1239.

13. Pirlich M, Schütz T, Norman K, et al. The German hospital
malnutrition study. Clin Nutr. 2006;25(4):563‐572.

14. Rasmussen H. Prevalence of patients at nutritional risk in Danish
hospitals. Clin Nutr. 2004;23(5):1009‐1015.

1120 | MALNUTRITION IN HOSPITALIZED ADULTS IN THE UNITED STATES

http://orcid.org/0000-0001-5577-2065
http://orcid.org/0000-0001-6155-5796
www.twitter.com/Ajaybhasin19
www.twitter.com/PeterLindenauer
www.twitter.com/TaraLaguMD
https://oig.hhs.gov/reports-and-publications/workplan/summary/wp-summary-0000258.asp
https://oig.hhs.gov/reports-and-publications/workplan/summary/wp-summary-0000258.asp
https://www.ahrq.gov/data/hcup/index.html
https://hcup-us.ahrq.gov/tech_assist/nationalestimates/508_course/508course_2018.jsp#weights
https://hcup-us.ahrq.gov/tech_assist/nationalestimates/508_course/508course_2018.jsp#weights


15. Edington J, Barnes R, Bryan F, et al. A prospective randomised
controlled trial of nutritional supplementation in malnourished
elderly in the community: clinical and health economic outcomes.
Clin Nutr. 2004;23(2):195‐204.

16. Cass AR, Charlton KE. Prevalence of hospital‐acquired malnutrition
and modifiable determinants of nutritional deterioration during
inpatient admissions: a systematic review of the evidence. J Hum

Nutr Diet. 2022;35(6):1043‐1058.
17. Carvalho‐Salemi J, Phillips W, Wong Vega M, Swanson J, Becker PJ,

Salemi JL. Malnutrition among hospitalized children in the United
States: a 2012‐2019 update of annual trends. J Acad Nutr Diet. 2023;
123(1):109‐116.

18. Osburn ST, Towne‐Merritt M, Baranda R, Keosheyan RM. Using
quality improvement to improve identification and documentation

of malnutrition in hospitalized pediatric patients. Pediatr Qual Saf.
2022;7(2):e504.

19. Valladares AF, Kilgore KM, Partridge J, Sulo S, Kerr KW, McCauley S.

How a malnutrition quality improvement initiative furthers malnutrition
measurement and care: results from a hospital learning collaborative.
J Parent Enteral Nutr. 2021;45(2):366‐371.

20. Gluckman TJ, Spinelli KJ, Wang M, et al. Trends in diagnosis related
groups for inpatient admissions and associated changes in payment
from 2012 to 2016. JAMA Netw Open. 2020;3(12):e2028470.

21. Mendez CM, Harrington DW, Christenson P, Spellberg B. Impact of
hospital variables on case mix index as a marker of disease severity.

Popul Health Manag. 2014;17(1):28‐34.
22. Bruch JD, Gondi S, Song Z. Changes in hospital income, use, and

quality associated with private equity acquisition. JAMA Int Med.
2020;180(11):1428‐1435.

23. Vivanti A, Yu L, Palmer M, Dakin L, Sun J, Campbell K. Short‐term
body weight fluctuations in older well‐hydrated hospitalised
patients. J Hum Nutr Diet. 2013;26(5):429‐435.

24. Orsama AL, Mattila E, Ermes M, van Gils M, Wansink B, Korhonen I.

Weight rhythms: weight increases during weekends and decreases
during weekdays. Obes Facts. 2014;7(1):36‐47.

25. Turicchi J, O'Driscoll R, Horgan G, et al. Weekly, seasonal and
holiday body weight fluctuation patterns among individuals engaged
in a European multi‐centre behavioural weight loss maintenance

intervention. PLoS One. 2020;15(4):e0232152.
26. Baker JP, Detsky AS, Wesson DE, et al. Nutritional assessment: a

comparison of clinical judgment and objective measurements. N Engl

J Med. 1982;306(16):969‐972.
27. Jeejeebhoy KN, Keller H, Gramlich L, et al. Nutritional assessment:

comparison of clinical assessment and objective variables for the
prediction of length of hospital stay and readmission. Am J Clin Nutr.
2015;101(5):956‐965.

28. de Araújo BE, Kowalski V, Leites GM, da Silva Fink J, Silva FM.
AND‐ASPEN and ESPEN consensus, and GLIM criteria for
malnutrition identification in AECOPD patients: a longitudinal

study comparing concurrent and predictive validity. Eur J Clin Nutr.
2022;76(5):685‐692.

29. Burgel CF, Eckert IC, Brito JE, Rodrigues FW, Silva FM. Accuracy
of three tools for malnutrition diagnosis in hospitalised patients:

comparison to subjective global assessment. J Hum Nutr Diet. 2021;
34(6):935‐944.

30. Cederholm T, Jensen GL, Correia MITD, et al. GLIM criteria for the
diagnosis of malnutrition—a consensus report from the global clinical
nutrition community. J Cachexia Sarcopenia Muscle. 2019;10(1):207‐217.

31. White JV, Guenter P, Jensen G, Malone A, Schofield M. Consensus

statement: Academy of Nutrition and Dietetics and American Society
for Parenteral and Enteral Nutrition: characteristics recommended
for the identification and documentation of adult malnutrition
(undernutrition). J Parent Enteral Nutr. 2012;36(3):275‐283.

32. Cutler DM. Financial games in health care‐doing well without doing

good. JAMA Health Forum. 2024;5(5):e241591.
33. Blackburn GL, Bistrian BR, Maini BS, Schlamm HT, Smith MF.

Nutritional and metabolic assessment of the hospitalized patient.
J Parent Enteral Nutr. 1977;1(1):11‐21.

34. Jensen GL, Cederholm T, Ballesteros‐Pomar MD, et al. Guidance for

assessment of the inflammation etiologic criterion for the GLIM
diagnosis of malnutrition: a modified Delphi approach. J Parenter

Enteral Nutr. 2024;48(2):145‐154.
35. Compher CW. Diagnosing malnutrition‐do we really need 6 variables?

Am J Clin Nutr. 2024;119(3):597‐598.
36. US Department of Health and Human Services Office of Inspector

General. Hospitals overbilled medicare $1 billion by incorrectly assigning
severe malutrition diagnosis codes to inpatient hospital claims. 2020.

37. Feinberg J, Nielsen EE, Korang SK, et al. Nutrition support in

hospitalised adults at nutritional risk. Cochrane Database Syst Rev.
2017;5(5):011598.

38. Schutz P, Bally M, Stanga Z, Keller U. Loss of appetite in acutely ill
medical inpatients: physiological response or therapeutic target?
Swiss Med Wkly. 2014;144:w13957.

39. Kaegi‐Braun N, Kilchoer F, Dragusha S, et al. Nutritional support after
hospital discharge improves long‐term mortality in malnourished
adult medical patients: systematic review and meta‐analysis. Clin Nutr.
2022;41(11):2431‐2441.

40. Deutz NE, Matheson EM, Matarese LE, et al. Readmission and

mortality in malnourished, older, hospitalized adults treated with a
specialized oral nutritional supplement: a randomized clinical trial.
Clin Nutr. 2016;35(1):18‐26.

41. Feldblum I, German L, Castel H, Harman‐Boehm I, Shahar DR.
Individualized nutritional intervention during and after hospitaliza-

tion: the nutrition intervention study clinical trial. J Am Geriatr Soc.
2011;59(1):10‐17.

SUPPORTING INFORMATION

Additional supporting information can be found online in the

Supporting Information section at the end of this article.

How to cite this article: Bhasin A, Huang L, Shieh M‐S, Pekow

P, Lindenauer PK, Lagu T. Malnutrition in hospitalized adults

in the United States, 2016–2019. J Hosp Med. 2024;19:

1113‐1121. doi:10.1002/jhm.13456

BHASIN ET AL. | 1121

https://doi.org/10.1002/jhm.13456

	Malnutrition in hospitalized adults in the United States, 2016-2019
	INTRODUCTION
	METHODS
	RESULTS
	DISCUSSION
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	ORCID
	TWITTER
	REFERENCES
	SUPPORTING INFORMATION




