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Abstract

Background Malnutrition is a prevalent issue among older adults in long-term care facilities and is associated with
adverse health outcomes and increased healthcare costs. Identifying the predictors of malnutrition in this population
is crucial for developing effective intervention strategies. This study aimed to explore the factors contributing to
malnourishment among older individuals living in long-term care facilities in Qatar.

Methods This cross-sectional study included 75 older adults from two long-term care facilities (Rumailah Hospital
and Enaya Specialized Care Center) in Qatar. Baseline characteristics, including age, sex, length of stay, mortality,
weight, body mass index, co-morbidities, and laboratory parameters, were assessed. Data were analyzed using the
most recent version of the SPSS software, version 29. Predictors of malnutrition and mortality were identified using
logistic regression analysis.

Results Of the 75 older individuals included in the study, 85% (64) were malnourished. The average age of the
participants was 74.89 years, with a standard deviation of 10.21. Of all participants, approximately 61% (46) were
males, and 39% (29) were females. Most malnourished older adults were classified as either at “moderate (29.69%)”"
or “severe risk (37.50%)," according to the Geriatric Nutritional Risk Index. Malnourished participants experienced a
significant percentage of weight change within 3 months (14.01+7.89); the only statistically significant predictor
of malnutrition was the percentage of weight change within 3 months with an odds ratio (OR) of 4.8 (confidence
interval [Cl] 1.56-14.75) and p-value of 0.006. Statistically significant predictors of mortality were malnutrition (OR
24.84,Cl 1.09-564) and age (OR 1.07, Cl 1.00-1.14).

Conclusions A significant predictor of malnutrition in older adults identified in this study was the sudden and
recent change in weight, which can be employed to detect individuals at risk early and guide tailored interventions.
Malnutrition is a significant predictor of mortality. Employing a multidimensional strategy to tackle malnutrition can
improve outcomes for the older individuals.
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Background

Malnutrition is a prevalent and detrimental health issue
that affects millions of older adults worldwide, particu-
larly those living in long-term care facilities (LTCFs). It
is prevalent in this setting, with a prevalence rate of up
to 60% [1-5]. The consequences of malnutrition in this
population are significant and include increased morbid-
ity [4], impaired functional status [6], extended hospital
stays [7], increased cost burden [3], and high mortality
rates [4, 8].

Numerous factors have been identified as potential
predictors of malnutrition in older adults. These include
aging [9, 10], which can lead to decreased appetite [11],
changes in taste and smell, and difficulty in chewing
and swallowing [12]; male sex—due to inability to fulfill
higher energy requirements and behavioral factors; co-
morbidities such as coronary heart disease, dementia,
and chronic kidney disease (CKD) [9]; functional status
impairment [13—15], such as difficulty in walking, dress-
ing, and bathing; cognitive impairment, possibly hinder-
ing older adults’ ability to eat and drink independently;
physiological parameters, such as weight changes and
albumin levels [16]; social isolation and self-neglect [17],
which may lead to decreased appetite and poor food
intake; and economic factors—older adults may not be
able to afford nutritious food owing to monetary con-
straints or unemployment [18].

In Qatar, a previous study found that the prevalence of
malnutrition among older residents in LTCFs was 85%
[1]. Across the Middle East/North Africa region, studies
have shown high malnutrition rates ranging from 25 to
60% in various older populations and care settings [4, 16,
20, 21]. The high prevalence in Qatar and the region may
be attributed to the participants’ complex co-morbidities
and disabilities, despite receiving regular input from a
multidisciplinary team [1]. Identifying the particular fac-
tors that could forecast outcomes is crucial to custom-
ize interventions that can effectively tackle the distinct
difficulties faced by older individuals residing in LTCFs
and enhance their nutritional status. This study aimed to
identify the risk factors that lead to malnutrition, estab-
lish its prevalence, and assess how such risk factors were
related to malnutrition among older individuals residing
in LTCFs in Qatar.

Methods

Study design

This cross-sectional study was conducted at two LTCFs
in Qatar - Rumailah Hospital and Enaya Specialized
Care Center, which had a total bed capacity of 200. Older
people residing in LTCFs have multiple co-morbidities,
including diabetes mellitus, hypertension, stroke, anoxic
brain damage, and cardiovascular diseases, with the
majority of them bedbound and on artificial feeding.
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Inclusion criteria included adults aged=60 vyears
who were admitted to LTCFs between January 1, 2016
and December 31, 2018. Patients who were undergoing
hemodialysis for end-stage renal disease; presented co-
morbidities such as cirrhotic liver disease, autoimmune
disorders, chronic neuromuscular conditions, or active
cancer; or were under palliative care were excluded from
the study to ensure a more homogeneous participant
group, reduce confounding variables, and enhance the
study’s internal validity. LTCFs provide care to residents
with an age range of 18—104 years, with diverse and com-
plex medical conditions like ESRD on HD and palliative
care needs. Considering the previous study’s wide malnu-
trition prevalence range (25-85%) and complex patient
profiles, meeting the sample size calculation was unfea-
sible. Therefore, all eligible patients meeting the inclusion
criteria from January 2016 to the end of 2018 (3 years)
were included, representing 37.5% of the LTCF’s popula-
tion. The study encompasses 75 out of 200 residents.

Data collection

Data was obtained by exploring electronic medical
records using a comprehensive data collection sheet.
Information regarding the participants’ demographics,
medical background (medical and surgical history), skin
integrity, nutritional status, functional status, oral health,
fall risk, gastrointestinal symptoms, dysphagia evalua-
tion, social history, and relevant laboratory parameters
(such as the serum levels of bilirubin, glycated hemoglo-
bin [HbA1c], calcium, and C-reactive protein [CRP]) was
collected.

Nutrition assessment data electronically recorded dur-
ing admission, including anthropometrics, body com-
position analysis (measured by body mass index [BMI],
Geriatric Nutritional Risk Index [GNRI], and Global
Leadership Initiative on Malnutrition [GLIM]), dietary
intake, nutrition requirements, and nutrition care pro-
cess were also collected. Complications of malnutrition
and clinical outcomes, such as pressure injury occur-
rence, infections (urinary tract infection [UTI] and pneu-
monia), hip fracture rates, length of stay in LTCFs, and
mortality, were recorded.

Malnutrition definition

The European Society of Clinical Nutrition and Metabo-
lism (ESPEN) [19] definition was used to define malnutri-
tion. Malnutrition confirmation criteria included a BMI
below 18.5, or a combination of unintentional weight
loss over 10% of body weight at any time or exceeding
5% within the past 3 months, and a BMI<20 for indi-
viduals <70 years and <22 for those>=70 years. BMI was
determined using weight and height (kg/m?). Weight
loss percentage was calculated by comparing admission
weight with weights from 3 to 6 months prior, sourced
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from medical records. These measures indicated whether
participants met the ESPEN criteria for malnutrition.
Participants were classified as malnourished if any BMI
or weight loss criteria were met. This malnutrition defini-
tion was uniformly applied to all study participants.

Statistical analysis

The statistical software SPSS version 29.0 (IBM, Chi-
cago, USA) was used to analyze the data. Descriptive
statistics were used to summarize the collected data. To
evaluate the normality of distribution for continuous
variables, the Kolmogorov—Smirnov test was used. Addi-
tionally, bivariate analysis was conducted to gauge any
potential association between risk factors and malnutri-
tion, whereas multivariate logistic regression analyses
were used to identify independent risk factors for both
malnutrition and mortality. Statistical significance was
ascertained using a two-tailed p-value. A post-hoc power
analysis was conducted using a general linear model with
repeated measures. The observed power for malnutrition
and mortality, both dependent variables, was determined
to be 1, with a significance level of less than 0.001.

Results
Seventy-five older adult participants were included in the
study, 85% (64 individuals) of whom were malnourished.

Table 1 shows the baseline characteristics of the study
population. The average age of the participants with mal-
nutrition was 74.48 years (+9.54), compared to the 77.27
years (£13.81) of those who were non-malnourished,
without a significant difference in age between the two
groups (p=0.40). In terms of sex, no notable variation
was identified between the malnourished and non-mal-
nourished groups (60.94% and 63.64% males, respec-
tively; p=0.86). Additionally, regarding co-morbidities,
individuals with malnutrition had a lower prevalence of
CKD than did those without (6.25% vs. 27.27%, p=0.02).
However, no significant differences in the presence of
dementia (p=0.24) or diabetes mellitus (p=0.63) were
found between the two groups.

The BMI category division showed that 34.38% of
malnourished individuals had a BMI<23, compared to
45.45% in the non-malnourished group (p=0.66). More-
over, 40.63% of the malnourished group had a BMI
ranging from 23 to 25, whereas the parallel percentage
for their non-malnourished counterparts was 45.45%
(p=0.66). A considerable number of the participants
(n=43, 67%) who had malnutrition were labeled either as
having a “moderate risk (n=19, 29.69%)” or “severe risk
(n=24, 37.50)” according to the GNRI; conversely, only
five individuals from the group without malnutrition
were identified as having a “moderate-severe risk” by the
same index. The differences in the GNRI classification
between the two groups were trending toward statistical
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significance (p=0.06). Further analysis revealed that
20.31% of the participants with malnutrition were classi-
fied as presenting “low risk” by the GNRI, while 54.55%
of the non-malnourished group fell into this category.

Biomarkers showed that older individuals who
were malnourished had lower bilirubin levels (mean,
8.36%4.68) than did those who were non-malnourished
(mean, 14.28+18.74); a statistically significant variation
was observed (p=0.03). No significant differences were
identified in HbAlc (malnourished: 7.76 +2.06; non-mal-
nourished: 6.58+1.58, p=0.07), calcium (malnourished:
2.3910.19; non-malnourished: 2.51+0.10, p=0.07), or
CRP levels (p=0.11).

The occurrence of pressure injuries did not signifi-
cantly vary between the malnourished (21.88%) and non-
malnourished groups (14.67%, p=0.78). Older individuals
who were malnourished had a higher prevalence of stage
4 pressure injuries (50%) than did non-malnourished
ones (0%); the observed variation was not statistically sig-
nificant (p=0.40). No significant difference was found in
relation to infections, namely UTIs (p=0.24) and pneu-
monia (p=0.28). Notably, the malnourished group had
a lower prevalence of hip fractures (23.4%) than did the
non-malnourished group (63.64%, p=0.07). The length of
stay was significantly shorter in the malnourished group
(203£255 days) than in the non-malnourished group
(530472 days, p=0.001). An equivalent observation
was made in both the malnourished and non-malnour-
ished groups, with mortality rates of 18.75% and 18.18%,
respectively, without statistically significant differences
between the two groups (p=0.96).

A box plot diagram (Fig. 1) shows the distribution of
weight changes between the two groups (No Malnutri-
tion vs. Malnutrition). The “No Malnutrition” box has its
lower whisker at 1.2, lower edge at 1.7544, median line at
2.1818, upper edge at 3.0303, and upper whisker at 4.386,
indicating that the weight changes for the participants
who did not have malnutrition are more tightly clustered
around the mean. In contrast, the “Malnutrition” box has
its lower whisker at 2.3256, lower edge at 8.1667, median
line at 12.8815, upper edge at 16.8079, and upper whis-
ker at 27.4285. Outliers were observed at 36.4161 and
47.8261. The box plot for participants with malnutrition
had a long tail, indicating that some participants had
experienced significant weight loss.

Table 2 outlines the outcomes obtained from the mul-
tivariate logistic regression analysis to identify poten-
tial predictors of malnutrition. Only the percentage of
weight change within 3 months was statistically signifi-
cant (p=0.006). The odds ratio (OR) was 4.8 with a CI of
1.56-14.75, indicating that for every 1% increase in the
percentage of weight change within 3 months, the odds
of malnutrition increased by 4.80 times. Therefore, recent
rapid weight loss appears to be a major risk factor for
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Table 1 Baseline characteristics (n=75)
Characteristics Malnourished participants (n=64) Non-malnourished (n=11) P
Number Per- Confidence Number Per- Confidence value
cent-  Interval cent-  Interval
age age
(%) (%)
Age in years 7448 +9.54 - 72.10-76.87 7727 +13.81 - 67.99-86.55 040
mean +SD
Males 39 6094  47.93-72.90 7 63.64  30.79-89.07 0.86
Females 25 39.06 27.10-52.07 4 36.36 10.93-69.21
CKD 4 6.25 1.73-15.24 3 27.27 6.02-60.97 0.02
Dementia 23 3594 24.32-4890 6 5455  23.38-83.25 0.24
DM 34 53.13 40.23-65.72 5 4545 16.75-76.62 0.63
BMI<23 22 3438  2295-47.30 5 4545 16.75-76.62 0.66
BMI 23-25 26 4063  2851-53.63 5 4545 16.75-76.62
BMI 25-29 4 6.25 1.73-15.24 0 0 0
BMI>30 12 18.75 10.06-30.46 1 9.09 0.23-41.28
GNRI- No risk 8 12.5 555-23.15 0 0 0 0.06
GNRI- Low 13 2031 11.28-32.23 6 54.55 23.38-83.25
GNRI-Mod risk 19 2969  1891-4242 1 9.09 0.23-41.28
GNRI- Severe risk 24 37.50 25.70-50.49 4 36.36 10.93-69.21
Percentage of weight change over 3 months (%) 14.01+7.89 - 12.04-15.98 248+1.01 - 1.79-3.16 <0.01
mean +SD
Bilirubin 836+4.68 - 7.19-9.5 14.28+18.74 1.68-26.87 0.03
(umol/L)
mean +SD
HbATc (%) 7.76+£2.06 - 7.25-8.28 6.58+1.58 - 551-7.64 0.07
mean+SD
Calcium (mmol/I) 239+0.19 - 2.35-2.44 251+0.10 - 244-2.57 0.07
mean +SD
CRP (mg/1) 66.08+6823 - 49.04-83.13 329242656 - 15.07-50.77 0.11
mean +SD
Pressure injury 14 21.88 12.51-33.97 11 14.67 7.56-24.73 0.78
Stage 1 pressure injury 0 0 0 0 0 0 040
Stage 2 pressure injury 28.57 8.39-58.10 1 50 1.26-98.74
Stage 3 pressure injury 3 2143 4.66-50.80 1 50 1.26-98.74
Stage 4 pressure injury 7 50 23.04-76.96 0 0 0
UTl 23 35.94 24.32-48.90 2 18.18 2.28-51.78 0.24
Pneumonia 24 37.50 25.70-50.49 6 54.55 25.70-50.49 0.28
Hip fracture 15 234 13.75-35.69 7 63.64 30.79-89.07 0.07
Length of stay 203+255 - 139-267 530472 - 212-848 0.001
(Days)
mean +SD
Mortality 12 18.75 10.08-30.46 2 18.18  2.28-51.78 0.96

Abbreviations: BMI, body mass index; CKD, chronic kidney disease; CRP, C-reactive protein; DM, diabetes mellitus; GNRI, Geriatric Nutritional Risk Index; HbA1c,

glycated hemoglobin; UTI, urinary tract infection

malnutrition in this population. This aligns with the sig-
nificant difference in mean 3-month weight change seen
between non-malnourished and malnourished groups.
Diabetes was not a statistically significant predictor of
malnutrition (OR: 4.57, p=0.37, CI: 0.16-130), despite
some research suggesting an association.

The findings of the logistic regression analysis aimed
at identifying the risk factors associated with mortal-
ity (Table 3). Malnutrition was found to be a highly
significant predictor of mortality, with malnourished

participants having nearly 25 times higher odds of mor-
tality (OR 24.84, p=0.04, CI 1.09-564). This highlights
the severe consequences of malnutrition on outcomes
in this population. Age was also a significant predic-
tor, with higher age associated with slightly increased
odds of mortality (OR 1.07, p=0.04, CI 1.00-1.14). This
reflects the impact of advanced age on mortality risk.
Length of stay predicted mortality as well, though the
odds ratio was close to 1, indicating a minor effect (OR
1.00, p=0.01, CI 1.001-1.006). Sex was not a significant
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Fig. 1 Percentage weight change within 3 months between the malnourished and non-malnourished groups. The percentage weight change between
the two groups is presented as simple box plots. The “No Malnutrition"boxplot shows weight changes clustered tightly around the median of 2.1818, with
an IQR of 1.25-3.03 and whiskers of 1.2-4.386. In contrast, the “Malnutrition” boxplot has a lower IQR of 8.17-16.81 and whiskers of 2.3327.43, indicating
more variability. Outliers were observed at 36.42 and 47.83. The long upper tail shows that some participants with malnutrition experienced significant

weight loss. IQR, interquartile range

Table 2 Logistic regression (multivariate) analysis— malnutrition

Characteristics Beta (unstandardized) Standard error Odds ratio Probability value  95%
confidence
interval for
odds ratio

Percentage of weight change 1.57 0.27 4.80 0.006 1.56-14.75

within 3 months

DM 1.52 1.71 4.57 037 0.16-130.77

Abbreviation: DM, diabetes mellitus

Table 3 Logistic regression (multivariate) analysis— mortality

Characteristics Beta (unstandardized) Standard error 0Odds ratio Probability value  95%
confidence
interval for
odds ratio

Age 0.71 0.35 1.07 0.04 1.00-1.14

Sex 1.02 0.82 277 0.21 0.55-13.97

Percentage of weight change -0.11 0.06 0.89 0.08 0.78-1.01

within 3 months

Malnutrition 3.21 1.59 24.84 0.04 1.09-564.29

Length of stay 0.003 0.00 1.00 0.01 1.001-1.006

predictor of mortality (p=0.21). This contrasts with some  Discussion

research indicating sex differences in malnutrition preva-
lence and mortality. Recent weight loss percentages did
not significantly predict mortality (p=0.08), despite the
significant differences seen between nourished and mal-
nourished groups. This suggests other factors may medi-
ate the relationship between weight loss and death.

In our study, the prevalence of malnutrition was exceed-
ingly concerning, as 85% of the participants were catego-
rized as malnourished; this aligns with previous research
that has shown similarly high rates of malnutrition
among older adult populations in the Middle East/North
Africa region [16, 20, 21]. Additionally, the high preva-
lence in this study may be attributed to the participants’
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complex co-morbidities and disabilities, despite receiving
regular input from a multidisciplinary team [1].

Despite previous studies linking a few co-morbidities
to malnutrition, our study did not identify any specific
comorbid predictors of malnutrition [9]. Our study found
that hip fractures trended toward statistical significance
as predictors of malnutrition, but the association did
not reach the threshold for significance (p=0.07). Previ-
ous research has shown that hip fractures can negatively
affect nutritional status, leading to greater dependence
on others and higher mortality rates [22]. Hip fractures
frequently cause reduced mobility and functional limita-
tions, resulting in decreased appetite, increased energy
needs, and impaired nutrient intake. Conducting early
nutritional assessments and interventions, as well as
rehabilitative measures, is critical to promote optimal
nutrition and recovery in this population.

BMI has become an efficient tool to quickly and con-
veniently detect malnourishment and is widely regarded
as a more favorable assessment technique than other
approaches [23, 24]. However, some disadvantages are
associated with BMI. For example, values may take lon-
ger to reflect reduced food intake and biochemical or
inflammatory markers are not considered during the
assessment [25]. The importance of using nutritional
risk assessment tools in long-term care is well estab-
lished. GNRI is a useful tool for identifying the risk of
malnutrition and has been successfully applied in various
settings, including long-term care. It is particularly effec-
tive in predicting functional status and mortality [26].
In our study, a variance in the GNRI risk was identified
among malnourished and non-malnourished individuals.
Although such differences indicated a tendency toward
statistical significance, no correlation between the GNRI
and mortality was found in our study.

The link between malnutrition and the percentage of
weight change within 3 months was found to be strong
in our study, identifying such as an important predictor.
Similar observations have been made in previous studies
[27, 28]. Rapid weight loss may indicate underlying health
problems, insufficient intake of nutrients owing to loss
of appetite [11], or alterations in metabolic processes.
Regularly monitoring weight and implementing timely
intervention measures, such as individualized nutritional
plans and supplementation, is essential to prevent and
manage malnutrition [29].

The identification of mortality indicators is an ongo-
ing pursuit aimed at decreasing mortality rates. A
strong association has been established between mal-
nutrition and an increased mortality risk [28, 30]. Indi-
viduals who are malnourished have impaired immune
function, wound healing, and muscle strength. As a
result, the underlying diseases and complications can
become more severe, which can make this population
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more vulnerable to infections, lengthen their recovery
period, and increase their chances of treatment failure.
Ultimately, this increases the mortality risk. Moreover,
malnutrition often occurs alongside chronic conditions
such as cancer, cardiovascular disease, and respiratory
disorders. This worsens the negative consequences of
these conditions and creates a cycle in which poor nutri-
tional status leads to the further deterioration of health
outcomes caused by the underlying disease. Our study
indicated a strong association between malnutrition and
mortality. Patients with malnutrition were approximately
25 times more susceptible to mortality, as indicated by
an OR of 24.84; this significant increase in mortality risk
highlights the crucial effect of malnutrition on patient
outcomes. Of note, the confidence interval has a broad
range owing to the sample size and possible variations
within the patient group, indicating that our estimate
may be imprecise. Nonetheless, our study implies that
efficiently identifying and addressing malnutrition is cru-
cial for minimizing the adverse consequences in this sus-
ceptible population.

Our study, with the discovery of a high prevalence of
malnutrition despite rigorous nutritional assessment
and management, emphasizes the necessity for a mul-
tidimensional approach in Qatar’s long-term care set-
tings. Combining nutrition, physical therapy, medication
management, swallowing therapy, and medical care is
likely necessary to enhance outcomes. The percentage
of weight change within 3 months was identified as the
only statistically significant predictor of malnutrition
risk in older Qatar LTCF residents. This underscores the
significance of vigilant monitoring for body weight fluc-
tuations, serving as an early warning system for potential
malnutrition risk. LTCFs could adopt weekly or biweekly
weight assessments and establish thresholds to initiate
nutrition consultations and interventions in the event
of abrupt weight loss. Offering high-protein and calo-
rie-dense foods, coupled with daily activity assistance,
can address heightened nutritional requirements dur-
ing rehabilitation. Moreover, any major health changes,
such as acute illnesses, should prompt an evaluation of
nutritional status. If malnutrition is identified, individual-
ized nutrition intervention plans should be immediately
implemented, focusing on altering modifiable risk fac-
tors. This may involve diet liberalization to allow favor-
ite foods, nutrient-dense meal and snack options, oral
nutrition supplements, and feeding assistance as needed.
Although no specific co-morbidities were predictive in
this study, prior research suggests that conditions such as
dementia and chronic kidney disease elevate the risk of
malnutrition. Therefore, conducting screenings to assess
the overall co-morbidity burden and associated nutri-
tional risks is advisable.
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Study limitations

This study has several limitations. First, it had a cross-
sectional design, which prevented the establishment of
causality between the variables. Second, we used self-
reported data, which may not be entirely accurate and
could have introduced bias. Additionally, the sample size
was small, which limited the generalizability of the find-
ings to a larger population. There is also the possibility of
selection bias, as the sample may not represent the tar-
get population. Finally, all the limitations and potential
biases associated with this research design apply to this
study as well.

Conclusions

Targeted interventions are urgently needed to address
malnutrition owing to its high prevalence. Although
there are many established predictors for the condition,
our study reiterates the percentage of weight change
within 3 months as one of the most important. These
findings demonstrate the critical significance of treat-
ing malnutrition as part of patient care, emphasizing the
necessity of comprehensive nutritional assessments and
tailored interventions to optimize results and decrease
mortality rates in vulnerable populations.
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CRP C-reactive protein

ut Urinary tract infection

ESPEN European Society of Clinical Nutrition and Metabolism

CKD Chronic kidney disease
OR Odds ratio
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