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PREDICTORS AND PROGNOSIS OF MALNUTRITION
IN OLD PATIENTS IN THE REGION OF MONASTIR (TUNISIA)
S. El Mhamdi1, M. Mahjoub2, A. Sriha1, R. Klai3, S. Mahjoub3, M. So. Soltanio1

Abstract: Objective: To identify risk factors associated with malnutrition in old patients and to assess the prognosis of malnourished
ones in the region of Monastir (Tunisia). Methods: a cross sectional study was done with 662 elderly (225 inpatients and 437
outpatients). The nutritional status was classified by the MNA (Mini Nutritional Assessment) into: malnourished, risk of
malnutrition and without malnutrition (adequate). The prognosis of malnourished patients was evaluated using the pronostic
inflammatory and nutritional index (PINI), and the Geriatric nutritional risk index (GNRI). Results: Among the assessed elderly, 33
(14.7%) inpatients and 11 outpatients (2.5%) were malnourished with a prevalence of 6.7% (CI95% = 4.8 - 8.6). The multivariate
analysis showed that inpatients, singles and with comorbidities were significantly more likely to develop a malnutrition (adjusted
odds ratio ranged from 2.18 to 7.25). Results of the prognosis scores showed that 35.2 and 25% of malnourished patients were at
higher risk of complications according to PINI and GNRI respectively. Conclusion: We suggested that nutritional status should
ideally be assessed in every patient. Screening systematically for malnutrition at high risk in-and outpatient departments should be
considered. We also feel that our findings highlight the need for a nutritional intervention trial among at risk and malnourished
hospitalized patients.
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Introduction
Elderly people are known to be at a greater risk of
malnutrition, particularly those having diseases or
illnesses and high prevalence of protein energy.
Malnutrition in geriatric patients has been reported by
several studies (1) and routine screening of patients to
identify risk of malnutrition in elderly has been
recommended by many organizations (World Health
Organization, NHS Quality Improvement Scotland…) (2,
3). Despite these facts, malnutrition in old age is often not
diagnosed properly in many health care settings,
including general practice and hospital outpatients and
inpatients, resulting in a failure to meet the nutritional
needs of the elderly (4, 5).
According to literature, the mini nutritional
assessment was a useful screening tool for in and
outpatient’s elders at risk of malnutrition (6). It is
associated with poor clinical outcomes and is able to
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predict functional decline. Together with rapid-turnover
visceral proteins (albumin, prealbumin, C-reactive
protein…) have been shown to correlate with gravity and
impact of malnutrition (7).
In Tunisia, geriatric population is growing very fast
following the increase in life expectancy. The increase of
this population will be followed by the emergence of
various problems in health care and services. So
incidence of malnutrition is likely to be very high in them
and the need for nutritional assessments and
interventions is particularly crucial in our context (8).
However, nutritional problems are not yet acknowledged
by health professionals as a priority for the elderly.
The objective of our study was to identify risk factors
associated with the development of malnutrition in old
patients and to assess the prognosis of malnourished
ones in the region of Monastir (Tunisia).

Methods
Setting and sampling
We conducted a cross sectional study from Mars to
August 2009 in the region of Monastir which included 5%
of the Tunisian population. Its sanitary structure
comprises a university hospital and 15 primary health
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care centers (PHC).
In order to include inpatient and outpatient, the study
was carried out at the university hospital and three
randomly selected PHC. In hospital, all patients 65 yearsof-age or older admitted to any of the internal medicine,
cardiology and pulmonology departments were screened
to determine nutritional status. The same approach was
used for PHC outpatients.
Assuming a rate of elderly malnutrition of 82.9% for
inpatients and 43.8% for outpatients based on prior
literature (8), we calculated that the study would require
a sample of 225 inpatients and 394 outpatients to achieve
a precision of +5% (based on a 0.05 probability of a type 1
error).

nutrition-related risk were defined, major risk (GNRI:
<82), moderate risk (GNRI: 82 to <92), low risk (GNRI: 92
to ≤98), and no risk (GNRI: >98) (10, 11).

Statistical analysis
Statistical analyses were conducted using SPSS for
Windows version 17 and p-value < 0.05 was considered
to be statistically significant. Univariate analysis was
conducted using t-tests for continuous variables and χ2
for categorical variables. A multivariate stepwise logistic
regression was used to identify associated factors to
malnutrition. The dependent variable was presence or
absence of malnutrition. Explicative variables with a
univariate test value
≤0.25 were included. The final
retuned variables were those significant at the level of 5%.

Nutritional assessment
We used the Arabic version of the Mini Nutritional
Assessment (MNA) short and complete form. It was
developed to evaluate the risk of malnutrition in the
elderly in general practice and upon admission to a
nursing home or hospital. It consists of a general health
assessment, a dietetic assessment, anthropometric
measurements, the patient's subjective assessment, and
global evaluation. In our study anthropometric
measurements were done by trained staffs.
The short MNA sums to a total of 14 points, if the
patient was scored 11 or below the possibility of
malnutrition is present we must proceed with the rest of
the assessment. The complete form classes the elderly as
well-nourished, at risk of malnutrition or undernourished
if the score is more than 24 points, 17 to 23.5 and less than
17 points, respectively. For undernourished patients we
do biological exams (albumin, prealbumin, C-reactive
protein and Orosomucoide) to assess the endogenous or
exogenous aspect of undernourishment.
The last step in the Nutritional assessment was index
calculation. In fact we calculate the pronostic
inflammatory and nutritional index (PINI), and the
Geriatric nutritional risk index (GNRI) that are correlated
with severity of the malnutrition.

Ethical approval
This study was submitted and approved by the
Human Research Ethics Committee of our institution. The
work began after the patient was informed of the purpose
of the study and agreed to participate, signing an
informed consent form.

Results
Patient’s characteristics
The sample consists of 662 elderly (225 inpatients and
437 outpatients) with a mean age (SD) of 73.2 years (5.8).
Baseline characteristics are shown in table 1. Females
were preponderant in outpatients group (69.4%). Two
participants out of three (in and outpatients) were aged
less than 76 years. Women were more represented in the
group of outpatients (69.4%). Patient’s comorbidities were
recorded in 94.6% and cardiovascular diseases were more
represented (75.8%).
Of the 225 inpatients and 437 outpatients, a higher
level of medication was observed in 84 (37.4%) and 139
(31.8%) of cases. According to the value of the body mass
index, 19 (8.1%) inpatients and 12 (2.6%) outpatients were
underweight.

Operative definitions
PINI
scoring
=
(C-reactive
protein
×
Orosomucoïde)/(Albumin × Prealbumin). According to
the value of PINI, patients were classified in five
categories (9).
- PINI <1 no risk
- 1≤ PINI ≤10: lower risk
- 11≤ PINI ≤20: moderate risk
- 21≤ PINI ≤30: high risk
- PINI >30: vital risk

Nutritional assessment
The MNA score related to global, diet, subjective and
objective assessments were evaluated. The mean MNA
short form (SD) was 11.6 (2.4) and 223 (33.7%) have a
short score less
than 12. For patients with short form
MNA about 11 and less, the complete form was done.
Mean of this latter was 19.8 (4). According to the
complete form 33 (14.7%) inpatients and 11 outpatients
(2.5%) were malnourished with a prevalence of 6.7%
(CI95% = 4.8 – 8.6). From others patients, 142 (21.5%)

GNRI scoring = 1.519 × (Albumin) + 41.7 ×
(present/ideal body weight). With GNRI four grades of
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were at risk of malnutrition and 476 (71.8%) were
wellnourished (table 2).

malnutrition (adjusted odds ratio [aÔR] = 7.25; 95%CI =
3.54 – 14.85). After adjustment for patient type, single
patients and those with comorbidities were also
significantly more exposed to malnutrition (aÔR = 2.18
and 3.47 respectively).

Table 1
Baseline characteristics of the study sample (N = 662).
Variable

Table 3
Patients characteristics related to malnutrition.

Inpatients (n = 225) Outpatients (n = 437)

Age (years), n (%)
65 – 75 years
Over than 75 years
Sex, n (%)
Female
Male
Co-morbidities, n (%)
No
Yes
Medication, n (%)
No medication
Medication <3
Medication ≥3
Marital status, n (%)
Single
Married
Body mass index (kg/m2), n (%)
< 18.5 (underweight)
18.5 – 22.9 (normal)
23 – 24.9 (overweight)
≥ 25.0 (obese)

155 (69.4)
70 (30.6)

300 (68.6)
137 (33.4)

110 (49)
115 (51)

303 (69.4)
134 (30.6)

12 (5.4)
213 (94.6)

37 (8.4)
400 (91.6)

25 (11.1)
116 (51.5)
84 (37.4)

29 (6.5)
269 (61.7)
139 (31.8)

103 (45.8)
122 (54.2)

227 (51.9)
210 (48.1)

19 (8.1)
66 (29.3)
47 (20.9)
93 (41.7)

12 (2.6)
67 (15.4)
116 (26.5)
242 (55.5)

Variable
Age (years)
65 – 75 years
Over than 75 years
Sex
Male
Female
Co-morbidities
No
Yes
Medication
No medication
Medication <3
Medication ≥3
Marital status
Married
Single
Type of patient
Outpatients
Inpatients

Table 2
Results of the nutritional assessment using the MNA
score for aged in and outpatients in the region of
Monastir (Tunisia)
Scores

MNA short form, n (%)
≤ 11
> 11
MNA global, n (%)
< 17
17 – 23.5
24 and more

Inpatients
(n = 225)

Outpatients
(n = 437)

Total patients
(N = 662)

121 (53.6)
104 (46.4)

103 (23.5)
334 (76.5)

224 (33.8)
438 (66.2)

33 (14.7)
72 (32.1)
120 (53.2)

11 (2.5)
70 (16)
356 (81.5)

44 (6.7)
142 (21.5)
476 (71.8)

ÔR

CI95%

1.54

–
0.82 – 2.89

1
0.85

–
0.46 – 1.59

1
2.70

–
1.07 – 6.84

1
1.85
4.54

–
0.61 – 5.56
1.05 – 21.29

1
2.01

–
1.08 – 3.73

1
6.70

–
3.31 – 13.55

p-value
0.170

0.620

0.035

0.020

0.027

<0.001

Table 4
Predictors of in and outpatient’s malnutrition. Results of
a multivariate logistic regression.
Variable
Co-morbidities
No
Yes
Marital status
Married
Single
Type of patient
Outpatients
Inpatients

Determinants of malnutrition

ÔR

CI95%

1
3.47

–
1.28 – 9.36

1
2. 18

–
1.14 – 4.16

1
7.25

–
3.54 – 14.85

p-value
0.014

0.018

<0.001

Tableau 5
Prognosis of malnourished patients (n = 44).

Recorded in Table 3 is univariate analysis of associated
factors to malnutrition. Patients with comorbidities, large
number of medication used were more likely to
experience malnutrition (OR = 2.70 and 1.85
respectively). Single patients and those admitted in the
university hospital (inpatients) were also more likely to
be malnourished. However, patient’s age and sex were
not correlated to the nutritional status.
Risk factors for malnutrition were identified by the use
of a multivariate logistic regression model (Table 4). The
results showed that inpatients, singles and with
comorbidities were significantly more likely to develop a
malnutrition. In fact, after adjustment for marital status
and comorbidities, inpatients were more exposed to

No risk
Lower risk
Moderate risk
High / vital risk

PINI (%)

GNRI (%)

38.7
6.5
12.7
35.2

46.2
14.5
14.3
25

Prognostic of malnourished patients
According to PINI score, 35.2% of malnourished
patients were at higher risk of morbid complications or at
risk of death. The GNRI score showed that 25% of
malnourished patients (n = 11) have a higher morbidity
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risk (table 5).
In this part we showed that the means age of patients
with higher morbidity risk was 80.1±4.5 years and
71.9±3.2 years (p = 0.032).

according to prognosis scores, malnourished patients
over than 80 years have significantly high risk of
morbidity and mortality. Our results suggest that these
patients should receive corrective or preventative
measures for malnourishment.
In sex case opinions are controversial. Women’s were
more likely to develop malnutrition than men in some
studies (22). Others studies suggest than sex does not
favor the risk of malnutrition in aged (23). In our study
there is no significant relation between sex and the risk of
malnutrition. Observed sex difference in some researches
was probably related to lower socio-economic status,
greater tendency to report health problems or higher
expectations of health and function in women when
compared to men.

Discussion
The main objective of the current study was to
calculate the prevalence of malnourished in and
outpatient’s elderly in the region of Monastir and
particularly to identify risk factors that could be the target
for future intervention programs.
Results of this study showed that among elderly in-and
outpatients in Monastir 6.7% (CI95% = 4.8 – 8.6) were
malnourished. We showed also that this prevalence is
higher in inpatient (14.7%) than outpatients (2.5%).
Results about the prevalence of malnutrition in
outpatients are in line with the results of yet published d
data from others studies (12, 13). In fact, hospitalization is
a factor that aggravates protein-energy malnutrition
among older people and led to higher prevalence in
hospitalized patients (14).
The evaluation of patient’s nutritional status was based
on the MNA questionnaire. This latter is a dietary
assessment tool that was validated in many different
populations (15). The use of MNA screening tool was
justified in the groups of in-and outpatients (12).
The prevalence of in-and outpatients malnutrition
varies depending on a number of factors that includes
patients’ diagnoses, age, the nutrition parameters, and the
screening and assessment tools used. Many studies across
continents have cited that the prevalence of malnutrition
is particularly high among older adults and those with
specific diseases known to affect nutritional intake and
status. Different comorbidities were considered common
cause of unintentional weight loss and under-nutrition in
older adults (16). For example, a greater prevalence of
malnutrition was observed in dialysis patients as well as
those with cardiovascular events and inflammatory
conditions than patients without these antecedents (17).
Results of our study were concordant with literature. In
fact, comorbid conditions were significantly higher in the
group of malnourished patients.
As researches indicate, social factors affect nutritional
status. They include living alone and financial concerns
such as poverty or low-income (18, 19). We also identified
single status as predictor of malnutrition in elderly.
Indeed, loneliness is a significant predictor of anorexia
nervosa and results in the decreased intake of food (20).
According to many studies, patient’s age is
determinant of his nutritional status. Results showed that
the proportions of subjects in risk categories of
malnutrition increased with advanced ageing and
malnutrition is more prevalent in very older patients (80
years and older) (21). In our research, patient’s age does
not identified as predictor of malnutrition. However,

Conclusion
In conclusion, our study results indicate that
malnutrition in aged in-and outpatients is a public health
concern. The nutritional status was predicted by patient
type, comorbidities and marital status.
We suggested that nutritional status should ideally be
assessed in every patient. Screening systematically for
malnutrition at high risk in-and outpatient departments
should be considered. We also feel that our findings
highlight the need for a nutritional intervention trial
among at risk and malnourished hospitalized patients.
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