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Abstract

Background: Malnutrition is associated with detrimental aftermaths for patients including increased
infections, complications, exacerbated muscle loss, prolonged hospital stay, and is often underdiagnosed.
Objective: The study was carried out to determine the hospital associated variability of nutritional status,
impact of length of stay on malnutrition in geriatrics.

Methods: A sample of 100 participants was selected for a single group pretest posttest quasi experimental
study. Interviewer administered questionnaire and Subjective Global Assessment (SGA) tool were used to
collect data both at the time of admission and discharge. Within group pre-admission and post-discharge
outcomes including nutrition practices, dietary compliance and nutritional status assessed by SGA were
compared.

Results: The BMI of the participants decreased at the time of discharge (22.89+4.44 kg/m2 pretest vs.
22.25+4.46 kg/m?2 posttest) and more adults were categorized undernourished (13% in pretest vs.17% in
posttest). A significant decrease in well-nourished participants (45.0% pretest vs. 32.0% posttest), and
increased malnourished individuals (12.0% pretest vs. 25.0% posttest) was observed.

Conclusion: Length of stay along with dietary constraints in geriatrics affects the nutritional status drastically.
Targeted dietetic interventions can decrease hospital associated malnourishment. Dietary compliance of
hospitalized patients can be ensured by educating the patient/caregiver to reduce the risk of malnutrition and
hospital readmission. Patients already malnourished at admission are more prone to have deteriorating health.
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Introduction

|> | utrition is significant determinant of health in
elderly people especially those suffering from
chronic illnesses. According to the WHO, malnutrition

refers to inadequacies, excess, or imbalances in a person’s
intake of energy and/or essential nutrients.' Malnutrition
is associated with detrimental aftermaths for patients
including increased infections, complications, exacer-
bated muscle loss and fatigue, prolonged stay in the
hospital, and consequential increase in morbidity and
mortality rates.” Elderly patients aged >65years use
two thirds of hospital beds. Elderly population is more
susceptible to malnutrition; about 16% of elderly popu-
lation >65years and 2% of those >85years are categorized
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as malnourished. These rates are anticipated to increase
substantially in about 30 years. As by 2030, people born
in between 1946 and 1964 that is the baby boomer gene-
ration, will all be aged 65 and older and thus will fall
within the older adult age group. It has been predicted
that working number of adults between 18 and 64 years
ofage, between 2020 and 2060 is significantly less than
the predicted increase in the number of older adults
during this same timeframe. This shift poses a signifi-
cant issue that is whether the older adult generation in
2030 will have access to the care and resources they
may need for a safe and healthy lifestyle.’ Studies from
developed countries have reported that about 15% of
elderly people who are home bound, 23%-62% hospita-
lized patients and about 85% old age home residents
develop malnutrition.”

Over time, the significance of nutritional status in various
morbidities including cancer, heart disease, and demen-
tia in people >65years has gained interest.” An association
has been observed between impoverished nutritional
status and prolonged hospital stay, reduced quality of
life and increased rates of morbidity and mortality.’
Malnutrition in elderly patients is often underdiagnosed,
and various health professionals have declared their
requirement for advanced nutrition education concer-
ning health in geriatrics.” For example, physicians may
not be able to identify decreased weight in the elderly
as an indicator of malnutrition because some weight
loss might be related with age-associated muscle loss.”
A number of screening and assessment tools can be used
to identify risk factors and to diagnose malnutrition for
example Subjective Global Assessment (SGA), as its
subjective nature allows health personnel to identify
subtle changed patterns in clinical variables.’

In Pakistan, 6% of the people are >60years of age, which
is predicted to be doubled by 2025." A balanced diet is
beneficial in innumerable ways; especially it can improve
the management of comorbid health disorders or dys-
functions. Dependency due to reduced functional capa-
city, financial dependence and deputize food related
decisions to someone else may pose difficulty to geriatric
patients in getting access to sufficient nutrition."

The first challenge in Pakistan is that limited data is
available to identify the dietary patterns and problems
faced by patients in getting adequate nutrition.” Secondly
little concern is shown regarding the risk factors of

reduced functional capabilities and the hospital- asso-
ciated complications linked to malnutrition."” The current
study was carried out to determine the hospital associated
variability of nutritional status, impact of length of stay
(LOS) on malnutrition in elderly patients. Also, it reports
the dietary compliance of recommended patterns com-
pared with actual intakes and hints on the factors which
might be linked to compliance or non-compliance.
This research can significantly help in planning inter-
ventions for malnourished elderly patients in future.

Methods

The aim was to assess hospital associated variation in
nutritional status and dietary compliance of elderly
patients. Single group pretest posttest quasi experimental
study design was adopted. Three hospitals with high
turnover rate, centrally located in Lahore, Punjab,
Pakistan were selected for data collection. Written per-
mission from hospital authorities was taken before
collecting data. Patients admitted in hospital aged >
65years were considered eligible for the study. As after
65 years, due to aging, both genders become more prone
to malnutrition. The possible changes include loss of
lean mass tissue, loss of height about 1cm/10years,
varied bone mineral density.” Pregnant women and
those in gynecology and obstetrics ward were excluded.
A sample of 110 participants which is the minimum
required sample was selected to be sufficient for reaching
statistical inferences using the convenience sampling.
Oral consent for participation in study to provide follow-
up were sought before selecting participants in the
sample.

Interviewer administered questionnaire and SGA were
used to collect data." Data regarding patient demo-
graphics, anthropometric measurements (weight nearest
to 0.1kg, height nearest to 0.1cm), current health problem
(aggravating and relieving factors), lifestyle practices,
dietary practices, usual daily intake (type, amount and
cooking method), dietary recommendations by dietitian,
and actual dietary intake in hospital (24-hour recall)
was taken using a pre-structured interview schedule.
Patients themselves or their attendants acted as respon-
dents for study. Hospital records were consulted for
collecting secondary data on anthropometry, LOS in
hospital (date of discharge and admission) and diet
advised by dietitian.
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History of weight change in past six months was gathered
through interview with patients or their caregivers.
Body Mass Index (BMI) was calculated using metric
formula Weight (kg)/Height (m®). Asian BMI cut off
values were used to categorize each case into normal
weight (18.5-22.9kg/m’), underweight (<18.5kg/m”),
overweight (23-24.9kg/m”), pre-obese (25-29.9kg/m’)
and obese (230kg/m’).15

Dietary compliance of the patient was analyzed by
comparing dietitian’s recommendations with patient’s
intake, to investigate to which extent both recommen-
dation and intake are similar or different to each other.
A predetermined consensus was made among the resear-
chers regarding self-scoring of dietary compliance.
Dietary analysis of patient’s intake compared to reco-
mmendation was quantified on a 10 point scale score.
0—10 scale (0=no compliance at all, 4 = somewhat comp-
liant, and 10 = recommendation and dietary intake is
completely compliant). Dietary compliance was analyzed
and scored both pre and post hospital stay. Dietary
constraints in following recommended diet were asked
from patients and categorized into one of the following
categories: lack of knowledge, psychological issue,
financial issues, and hindrance in meal preparation,
time management, altered taste, food allergy, food
intolerance and lack of interest.

Nutritional assessment of each patient was performed
within 48 hours of admission using SGA. SGA is
commonly used for assessing nutritional status via a
questionnaire that comprises of items on weight change,
dietary analysis, gastrointestinal symptoms, and changes
in functional capacity in relation to malnutrition, also
assessment of fat and muscle stores and edema. It was
used to classify patients as either: A—well-nourished;
B—mildly/moderately malnourished; or C—severely
malnourished.

We followed up each patient on telephone and calculated
the total hospital LOS of all the patients.

Out of 110 patients, 4 patients withdrew from the study
and 6 patients were lost during follow up. Consequently,
the final sample after a dropout of 9% individuals
comprised 100 patients who continued for the study.
At the time of discharge, same questionnaire and SGA
form were used to collect data again from these patients.
Within group pre admission and post discharge outcomes

including nutrition practices, dietary compliance and
nutritional status assessed by SGA were compared.

Data was assessed and analyzed using IBM SPSS Sta-
tistics 21, Version 21.0.0.0. Data of continuous and
categorical variables were presented as Mean+SD and
as frequency and percentages respectively. Chi-square
test, Paired samples T test and Risk Indicator (Odds
Ratio) were used for inferential analysis. Analysis was
run at 95% confidence interval (CI) with p<0.05 consi-
dered significant.

Results

Socio-demographic data and health problems of study
participants were collected from a total of 100 partici-
pants who fell into criteria. Socio-demographic charac-
teristics of the sample have been shown in Table-1. Mean
age of the sample was found to be 78.67+12.795 years.
Majority (96%) of the sample lived with their family
and had a sedentary lifestyle (71%). About quarter of
the sample (28%) reported to be smokers with an average
of 3 cigarettes smoked/day. The average LOS of patients
at hospital was 14.63+15.76days (Table 1). About a
quarter of the sample was hospitalized because of gastro-
intestinal problems (24%). After GI problems, neuro-
logical disorders were the most frequently observed
issue (12%). Anthropometric measurements that is
height and weight of the participants was recorded at
time of admission as well as before their discharge from
hospital (Table-2). Mean height of sample was found
to be 167.90+10.58cm while mean weight was found
to be 64.48 +13.01kg and 62.37+12.34kg at pre and
post-test respectively. These measurements were indexed
to calculate BMI. Mean BMI was found to be 22.89+
4.44kg/m’ (pretest) and 22.25+4.46 kg/m’ (posttest).
According to BMI categories, a trend of slight decrease
in weight for height was observed after discharge as
evident from the decreased number of participants who
fell in underweight category in posttest (13% pretest
to 17% posttest). The number of participants in normal
BMI category increased slightly (43% to 47%), probably
because of the decrease in number of overweight (22%
to 17%) and pre obese (14% to 11%) individuals who
were classified as normal weight during post-test.

Subjective Global Assessment of study participants
was carried out to evaluate the nourishment status, the
patients were given SGA rating both at admission (pre)
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Table 1: Sociodemographic characteristics, underlying health condition, barriers to dietary compliance and anthropo-
metric measurements of the study participants.

Variables F(%) Mean+SD(Range)
Socio-demographic
Age 78.67+12.795 (65-90)
Gender Male 46(46.0%)
Female 54(54.0%)
Lives with Family 96(96.0%)
Friends 2(2.0%)
Alone 2(2.0%)
Lifestyle
Smoking Yes 28(28.0%)
No 72(72.0%)
No. of cigarettes smoked/day 3.19+6.58 (0-32)
Physical activity Sedentary 71(71.0%)
Active 29(29.0%)
Health
Length of stay in hospital(days) 14.63+15.76 (3-120)
Health condition Diabetes mellitus 3(3.0%)
Respiratory disorders 8(8.0%)
Cardiac disorders 7(7.0%)
Gastrointestinal disorders 24(24.0%)
Liver disorders 9(9.0%)
Kidney disorders 10(10.0%)
Oro-facial disorders 3(3.0%)
Neurological disorders 12(12.0%)
Others 24(24.0%)
Barriers to dietary compliance
Constraints Lack of knowledge 37(37.0%)
Financial status 19(19.0%)
Hindrance in meal preparation  25(25.0%)
Altered taste 29(29.0%)
Food allergies 2(2.0%)
Food intolerance 33(33.0%)
Psychological issues 29(29.0%)
Religious/cultural issues 2(2.0%)
Anthropometric measurement
Variables Pre-test Post-test
F(%) Mean+SD F(%) Mean=SD
Height(cm) 167.90+10.58 167.90 £ 10.58
Weight(kg) 64.48+13.01 62.37+12.43
BMI(kg/m?) 22.89+4.44 22.25+4.46
BMI Underweight(<18.5kg/m?) 13(13%) 17(17%)
categories  Normal(18.5-22.9kg/m?) 43(43%) 47(47%)
Overweight(23-24.9 kg/m?) 22(22%) 17(17%)
Pre obese(25-29.9kg/m?)  14(14%) 11(11%)
Obese(>30kg/m?) 8(8%) 8(8%)

BMI (Body Mass Index), SD (Standard Deviation)
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and discharge (post) (Table 3). At the time of admission
45% were rated as A-Well-nourished/normal, 43%
patients were rated B-Moderately malnourished whereas
12% patients were rated as C-Severely malnourished.
At the time of discharge 32% were rated as A-Well-nou-
rished/normal, 43% patients were rated B-Moderately
malnourished whereas 25% patients were rated as C-
Severely malnourished. As shown in Table-3, a statisti-
cally significant association between hospital stay and
SGA was found. The percentage of participants who
scored well nourished on SGA decreased at time of dis-
charge compared with those at time of admission. Also,
the percentage of those who were severely malnourished
increased significantly after hospital stay from 12% at
time of admission to 25% attime of discharge (Table-2).

The dietary compliance was evaluated and it was seen
that at the time of admission of the patients there was a
difference between dietitian's recommendations and
patient's dietary intake in hospital in 62% patient. This
reduced to 43% at time of discharge representing that
a large number of patients were not compliant with
dietitian's recommendations at discharge. (Figure-1)
A number of dietary constraints were analyzed which
were causing hindrance in dietary compliance. About
37% patients had the constraint of lack of knowledge,
34% had lack of interest in dietary intake, 33% had food
intolerance, and 29% had altered taste and psycholo-
gical issues each. About 25% patients faced hindrance

in meal preparation while 19% were unable to show
compliance due to unstable finances (Table-1).
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Figure 1: Comparison of dietary recommendations of
dietitians and current intake of participants

Dietary compliance was analyzed on a scale 1 to 10 both
pre and post. The average compliance rating pre was
5.29+2.82 whereas the average rating post was 6.40+
2.32, showing that dietary compliance at the time of
discharge significantly increased than at the time of
admission (p<0.05). Dietary compliance scores were not
found to be significantly different among participants
who were well nourished vs those who were under-
nourished according to SGA. But the LOS of under-

Table 2: Comparison of pre and posttest SGA rating of the participants.

) . Chi- CI 95%
Variables Categories Frequency(%) square Lower Somad | per Bermd
SGA A- Well-nourished 45(45.0%) 85.70  .000 .000 .000
Rating B- Moderately malnourished 43(43.0%)

(pre) C- Severely malnourished 12(12.0%)

SGA A- Well-nourished 32(32.0%)

Rating B- Moderately malnourished 43(43.0%)

(post) C- Severely malnourished 25(25.0%)

Table 3: Dietary compliance and LOS of participants and their SGA ratings

SGA Well SGA CI(95%)

nourished  malnourished T-statistic P Lower Upper

Mean+SD Mean+SD bound bound
Dietary compliance pretest 4.96+2.204 5.17+3-129 -0.608 0.545 -2.052 1.096
Dietary compliance posttest 6.16£1.85 6.24+2.37 -0.150 0.881 -1.203 1.036
Short LOS 9.74+5.93 11.67+9.50 -0.92 0.36 -6.45 2.40
Long LOS 8.00+5.10 22.56+18.19 -4.32 .000 -21.31 -7.81
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nourished participants on SGA was significantly longer
(22.56+18.19days) than those who were well-nourished
(8.00+5.10 days) (p=0.000) (Table-3).

Discussion

Current study was carried out to determine the presence
of malnutrition in hospitalized adults through SGA. A
number of researches have been done to find out the
effect of malnutrition on length of hospital stay but
there have been very limited studies on how LOS can
influence the nutrition status of adult hospitalized patients.
The influence of dietary compliance and LOS at hospital
on the degree of malnutrition was the main objective
of this research.

In this research BMI of the participants decreased at
the time of discharge (22.89+4.44 kg/m?2 in pretest vs.
22.254+4.46 kg/m?2 posttest) and more adults fell in the
category of undernutrition (13% in pretest vs.17% in
posttest) (Table-1). These results are comparable to
another study in which prevalence of undernutrition in
hospitalized patients was 14% and it significantly inc-
reased with the LOS." In another study by Bellanti et al.,
it was stated that the prevalence of malnutrition among
hospitalized patients varies between 20% and 50%,
according to the utilization of diverse diagnostic criteria
and screening techniques."” Eating disorders, food into-
lerance and dependency on others for eating are the
notable reasons for low BMI18, as these are the major
dietary constraints (Table-1). Hospitalization is known
to have a significant impact on individuals' normal
nutritional intake due to many circumstances. These
variables include restricted time of food availability,
decreased appetite, critical effects of medicine, and
mandated periods of fasting.” Early screening and
targeted interventions can reduce the weight loss and
hospital malnutrition in adults and improve life quality.

SGA helps to predict the hospital stay and nutrition
related complications. It not only identifies malnutrition
but also distinguishes it from diseased state.” Prevalence
of malnutrition in elderly has increased from 20%-50%"
t0 29%-61% and it varies in different settings. It is an
independent risk factor for poor prognosis and increased
mortality in older adults.” This study found significant
(p-value=0.00) decrease in the number of well-nourished
participants (45.0% pretest vs. 32.0% posttest), and
increase in the percentage of severely-malnourished

individuals (12.0% pretest vs. 25.0% posttest) on SGA
at the time of discharge (Table-2), the findings of a
prospective observational research revealed a strong
correlation between a decrease in nutritional status and
weight loss, and a prolonged length of stay (LOS).”
The results are in contrast to the randomized control
trial conducted by Sharma et al. in which with the SGA
scores in both control and intervention group reduced
after hospital stay, suggesting improved nutrition.™
The possible explanation for this discrepancy is the
higher mean hospital LOS and low levels of dietary
compliance in our study.

Dietary compliance describes the degree to which a
patient accurately follows the dietary recommendations.
An interesting finding of this research is that, although
the percentage of patients with the difference in dietary
recommendations and intake decreased (62.0% pretest
vs. 43.0% posttest) and the mean dietary compliance
rate increased (5.2942.82 pretest vs. 6.40+2.32 posttest),
yet large number of patients were non complaint to
dietary recommendations at the end of treatment. Our
results are in agreement with a compliance behavior
study, in which the mean dietary compliance score of
elderly heart failure patient was 76.79+17.19 (on scale
of 1-100) and 37% patients reported difficulty following
the dietary regime.” According to Tirfie et al., the most
commonly cited factors contributing to non-compliance
with dietary guidelines are insufficient self-control,
limited access to information, and financial limitations.
The primary cause for non-compliance to diet among
individuals was usually attributed to a dearth of infor-
mation, provided by healthcare personnel.” It is evident
from a pre-post quality improvement program that early
initiation of nutrition intervention and educating the
patient/caregiver significantly lowered the risk of mal-
nutrition and hospital readmission.” In the present study,
mixed dietary constraints were faced by the patients
including either the lack of proper knowledge regarding
the importance of diet therapy (37.0%) or the lack of
selfinterest in eating (34.0%) (Table 1). Food intolerance
1s another major factor leading to hindrance in following
dietary recommendations, as experienced by 33.0%
of the patients. We posit that one reason could be the
highest percentage of patients (24.0%) suffering from
the gastrointestinal disorders at the time of admission,
which makes it difficult for them to tolerate dietitian’s
recommendations.
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Along with the dietary compliance, LOS also impacts
the nutrition status of patients. The statistically signifi-
cant (p-value=0.00) longer LOS at hospital (22.56+
18.19) in malnourished participants as compared to
well-nourished individuals (8.00£5.10) is in line with
the results of a German study™, suggesting that malnu-
trition is associated with 43% increase in LOS. Similarly,
in a prospective cohort study, median LOS was longer
(5.2days) in patients at high risk of malnutrition than
in low risk patients (4.9days).” Malnutrition at the time
of hospitalization can influence treatment efficacy,
disease complications, LOS and further deterioration of
nutrition status.” Vong et al., state that the duration of
a patient's hospitalization, commonly referred to as
hospital length of stay (LOS), is a statistic that is asso-
ciated with malnutrition and has implications for health
economics. The malnutrition group exhibited a statisti-
cally significant longer median length of hospital stay
compared to the group without malnutrition, with res-
pective durations of 16.08 days and 5.63 days.” Accor-
ding to our study the LOS in malnourished patients
was 22.56 days and 8.00 days in well-nourished patients.
This indicates a similar pattern to the study by Vong et
al.,.”!

In a study conducted in Singapore at two teaching hos-
pitals revealed a correlation between malnutrition and
patients' health outcomes. Patients who are malnourished
tend to have longer hospital stays (6.9 + 7.3 days vs. 4.6
+5.6 days) compared to those who are well-nourished.”
The analysis is similar to the current research but the
length of stay in hospital in developed countries is lower
than our country due to innumerable reasons including
potentially inadequate nutritional status in Pakistan,
escalated healthcare expenses due to unstable economic
conditions, hospital-acquired infections (HAIs) in pa-
tients due to inadequate management and hygiene in
healthcare settings, admitting patients for treatment
more than the available medical resources and physical
capacities of hospitals.

This research highlights the influence of LOS at hospital
on the nutrition status of geriatrics, facing multidimen-
sional constraints in exhibiting compliance to the dietary
regime. It calls for strict implementation of malnutrition
screening at time of admission in hospital and provision
of customized dietary support to patients individually,
improvement of healthcare settings and infrastructure

to cater patients, along with appropriate nutrition educa-
tion to address the limitations.

Conclusion

This study illuminates the crucial relationship between
hospital length of stay (LOS) and adult hospitalised
patients' nutrition condition, especially in context of
malnutrition. Our findings show that malnutrition
worsens health and lengthens hospital stays, making
it a major healthcare issue. The hospitalised patients'
nutritional status declined and undernutrition increased.
This drop was caused by food compliance concerns and
hospitalisation challenges. Patients' reduced mealtimes,
decreased appetite, and pharmaceutical effects led to
their BMI and nutritional health decline.

The research also stressed the significance of dietary
compliance, noting that while some patients improved,
many remained non-compliant. Insufficient self-control,
limited access to information, and dietary intolerance
contributed to non-compliance. These findings empha-
size the need for thorough patient education and assis-
tance to improve hospital dietary compliance. The study
found a strong link between malnutrition and hospital
LOS. Malnourished patients stayed longer than well-
nourished ones. Malnutrition's economic and healthcare
effects are highlighted by extended hospital stays, which
strain healthcare resources and raise expenditures.
Healthcare infrastructure and resource distribution
must be prioritized to enhance patient outcomes and
minimise LOS.

Given these findings, early malnutrition screening upon
hospital admission and individualized nutritional therapy
are essential. Healthcare institutions must prioritize
individualized dietary support, infrastructural improve-
ments, and patient education to accommodate hospita-
lized adults' complex needs. By addressing malnutrition
thoroughly, we can improve patient outcomes and reduce
healthcare system strain, improving healthcare quality.

Ethical Approval: The University of Management
and Technology approved and recommended for this
research project vide letter No. Ref# SHS/Dir/2016/
005

Conflict of Interest: The authors declare no conflict
of interest.

Funding Source: None

October - December 2023 | Volume 29 | Issue 04 | Page 353



Annals of King Edward Medical University

Authors' Contribution:

FF: Data collection, data analysis and manuscript writing

SUJ: Data collection, data analysis & interpretation
and manuscript writing

AT: Study design, survey design, data analysis, writing
and critical review of manuscript

RK: Writing, critical review and revision of manuscript

References

L.

10.

11.

Organization world health organization Fact sheets -
Malnutrition. Available from https://www. who.int/
news-room/fact-sheets/detail/malnutrition [Accessed
16August, 2020.]

Lim SC, Koh AJH. Nutrition and the elderly surgical
patients. MOJ Surg. 2017;4(5):114-120.

Brickman L. Educating Dietetics Students about the
Nutritional Concerns of Older Adults. Electronic Theses
and Dissertations. The University of Maine; 2022. https://
digitalcommons.library.umaine.edu/cgi/viewcontent.
cgi?article=4792&context=etd

Ahmed T, Haboubi N. Assessment and management
of nutrition in older people and its importance to health.
Clinical interventions in aging. 2010;5(1):207-216.

Amarya S, Singh K, Sabharwal M. Changes during
aging and their association with malnutrition. Journal
of Clinical Gerontology and Geriatrics. 2015; 6(3): 78-
84

Kyle UG, Coss-Bu JA. Nutritional assessment and
length ofhospital stay. Cmaj. 2010;182(17):1831-1832.

Roberts HC, Lim SE, Cox NJ, Ibrahim K. The challenge
of managing undernutrition in older people with frailty.
Nutrients. 2019;11(4):808-814.

Wells JL, Dumbrell AC. Nutrition and aging: assessment
and treatment of compromised nutritional status in
frail elderly patients. Clinical interventions in aging.
2006;1(1):67-69.

Reber E, Gomes F, Vasiloglou MF, Schuetz P, Stanga
Z. Nutritional risk screening and assessment. Journal
of clinical medicine. 2019;8(7):1065-1072

Sabzwari SR, Azhar G. Ageing in Pakistan—a new
challenge. Ageing International. 2011;36(4):423-427.

Kanwal S, Qidwai W, Nanji K. Relationship of nutritio-
nal status and functional capacity in elderly patients

visiting outpatient clinics of a tertiary care hospital. J
Coll Phys Surg Pak. 2018 ;28(7):509-513.

12.

13.

14.

15.

16.

18.

19.

20.

21.

22.

Safdar NF, Bertone-Johnson E, Cordeiro L, Jafar TH,
Cohen NL. Dietary patterns of Pakistani adults and their
associations with sociodemographic, anthropometric
and life-style factors. Journal of nutritional science.
2013;2(1):66-72.

Martin CA, Vazquez VA, Hernandez FB, Medina CR,
Carrillo SL, Flores AC, Almanza EG, Agredano MI,
Vilchis JD. The GLIM criteria for adult malnutrition
and its relation with adverse outcomes, a prospective
observational study. Clinical nutrition ESPEN. 2020;
38(1):67-73.

Jeejeebhoy D. Subjective global assessment (SGA) -
Diagnosing Malnutrition. Canadian Malnutrition. 2019;
36(1):72-78.

Consultation WE. Appropriate body-mass index for
Asian populations and its implications for policy and
intervention strategies. Lancet (London, England).
2004;363(9403):157-163.

Leandro-Merhi VA, de Aquino JL, Sales Chagas JF.
Nutrition status and risk factors associated with length
of hospital stay for surgical patients. Journal of Parenteral
and Enteral Nutrition. 2011;35(2):241-248.

. Bellanti F, Lo Buglio A, Quiete S, Vendemiale G. Mal-

nutrition in hospitalized old patients: screening and diag-
nosis, clinical outcomes, and management. Nutrients.
2022;14(4):910.

Tamura BK, Bell CL, Masaki KH, Amella EJ. Factors
associated with weight loss, low BMI, and malnutrition
among nursing home patients: a systematic review of
the literature. Journal of the American Medical Directors
Association. 2013;14(9):649-655.

Weijzen ME, Kouw IW, Geerlings P, Verdijk LB, van
Loon LJ. During hospitalization, older patients at risk
for malnutrition consume< 0.65 grams of protein per

kilogram body weight per day. Nutrition in Clinical
Practice. 2020;35(4):655-63.

Fontes D, de Vasconcelos Generoso S, Correia MI.
Subjective global assessment: a reliable nutritional
assessment tool to predict outcomes in critically ill
patients. Clinical nutrition. 2014 ;33(2):291-295.

Barker LA, Gout BS, Crowe TC. Hospital malnutrition:
prevalence, identification and impact on patients and
the healthcare system. International journal of environ-
mental research and public health. 2011;8(2):514-27.

Kang MC, Kim JH, Ryu SW, Moon JY, Park JH, Park
JK, Park JH, Baik HW, Seo JM, Son MW, Am Song G.
Prevalence of malnutrition in hospitalized patients: a
multicenter cross-sectional study. Journal of Korean

October - December 2023 | Volume 29 | Issue 04 | Page 354



Annals of King Edward Medical University

23.

24.

25.

26.

27.

Medical Science. 2018;33(2):139-146.

Allard JP, Keller H, Jeejeebhoy KN, Laporte M, Duerksen
DR, Gramlich L, Payette H, Bernier P, Davidson B,
Teterina A, Lou W. Decline in nutritional status is asso-
ciated with prolonged length of stay in hospitalized
patients admitted for 7 days or more: A prospective
cohort study. Clinical nutrition. 2016;35(1):144-5

Sharma Y, Thompson C, Shahi R, Hakendorf P, Miller
M. Malnutrition in acutely unwell hospitalized elderly-
“The skeletons are still rattling in the hospital closet”.
The journal of nutrition, health & aging. 2017; 21(10):
1210-1215.

Evangelista LS, Doering LV, Dracup K, Hamilton MA,
Fonarow GC. Compliance behaviors of elderly patients
with advanced heart failure. The Journal of Heart and
Lung Transplantation. 2003;22(1):S127-128.

Tirfie M, Tadesse S, Woldie H, Weldegiorgis T, Birhanu
M, Shibabaw T. Dietary non-adherence and associated
factors among individuals with diabetes who are on
treatment follow up at Felege-Hiwot Referral Hospital,
Northwest Ethiopia. Heliyon. 2020;6(8):e04544.

Sriram K, Sulo S, VanDerBosch G, Partridge J, Feldstein
J, Hegazi RA, Summerfelt WT. A comprehensive nutri-
tion-focused quality improvement program reduces
30-day readmissions and length of stay in hospitalized

28.

29.

30.

31.

32.

patients. Journal of Parenteral and Enteral Nutrition.
2017;41(3):384-391.

Pirlich M, Schiitz T, Norman K, Gastell S, Liibke HJ,
Bischoff SC, Bolder U, Frieling T, Giildenzoph H, Hahn
K, Jauch KW. The German hospital malnutrition study.
Clinical nutrition. 2006;25(4):563-572.

Pierik VD, Meskers CG, Van Ancum JM, Numans ST,
Verlaan S, Scheerman K, Kruizinga RC, Maier AB.
High risk of malnutrition is associated with low muscle
mass in older hospitalized patients-a prospective cohort
study. BMC geriatrics. 2017;17(1):1-8.

Lawson CM, Daley BJ, Sams VG, Martindale R, Kudsk
KA, Miller KR. Factors that impact patient outcome:
nutrition assessment. Journal of Parenteral and Enteral
Nutrition. 2013;37(2):30S-38S.

Vong T, Yanek LR, Wang L, YuH, Fan C, Zhou E, Oh SJ,
Szvarca D, Kim A, Potter JJ, Mullin GE. Malnutrition
increases hospital length of stay and mortality among
adult inpatients with COVID-19. Nutrients. 2022; 14(6):
1310-1318.

Nigatu YD, Gebreyesus SH, Allard JP, Endris BS. The
effect of malnutrition at admission on length of hospital
stay among adult patients in developing country: A
prospective cohort study. Clinical nutrition ESPEN.
2021;41(1):217-24.

October - December 2023 | Volume 29 | Issue 04 | Page 355



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9

