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ABSTRACT
Aims: 1o assess the nutritional status of elderly type 2 diabetes (T2D) patients, to describe the undernutrition
prevalence level and understand the driving factors.

Methods: Our study included 300 elderly T2D patients who were hospitalized in our unity, between 2016-2017.
The assessment tool used was the Mini Nutritional Assessment (MNA).

Results: Patients’ average age was 71.7 years with a sex ratio of 0.68. Glycemic control was satisfactory within
39.7% of patients, two-thirds of them were treated by insulin therapy and more than half of them were following
specific diets. Oral disorders were present within 63% of patients. Half were polymedicated and 15.33% weren t
autonomous. The MNA found that 14.33% of our patients were malnourished, 47.67% were at risk of malnutrition,
whereas 38% had a satisfactory nutritional status. A positive correlation was found between poor nutritional status
and advanced age, male sex, BMI, a restrictive diet, microangiopathy, loss of autonomy, oral and swallowing
disorders. We did not find any correlation with the socio-economic level, diabetes duration, macroangiopathy, and
polymedication.

Conclusion: Elderly diabetic patients ' malnutrition increase morbidity and mortality, so it is important to evaluate
their nutritional status in order to detect and treat an early malnutrition state for a better overall management.
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Introduction

Protein-energy malnutrition is a common pathology in the elderly
[1]. This is a real public health problem, with particularly harmful
consequences in this population [2]. Malnutrition in the elderly
diabetic subject, despite being frequent, is often underestimated
because systematic nutritional assessment is not a routine practice
yet. The nutritional management is therefore often omitted,
insufficient or even inadequate. Several tools have been proposed
for assessing nutritional status in the elderly [3,4]. This raised the
problem of choosing a valid test that is easy to perform (without
requiring a paraclinical check-up) while maintaining reliable
results. As a result, Mini Nutritional Assessment (MNA), which is
recommended by the European Society of Parenteral and Enteral
Nutrition (ESPEN) for the assessment of nutritional status for old

patients in all health care centers (5), appears ideal for the elderly
diabetic patient.

In search of these factors, we conducted a descriptive observational
study using the MNA as a tool, with 300 diabetic patients whose age
is 65 years and over, hospitalized or followed up in consultation at
the Endocrinology, Nutrition and Metabolic Diseases Department
of the IBN ROCHD University Hospital of Casablanca. The main
objective of our study is to assess the nutritional status of the
elderly diabetic type 2 patients, as well as describe the prevalence
of undernutrition and to determine the factors influencing this
problem.

Patients and Methods

This was a study involving 300 patients with type 2 diabetes
(T2D) aged 65 years and older. The participants were recruited
from the consultation or were hospitalized in the Endocrinology,
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Nutrition and Metabolic Diseases Department of the IBN ROCHD
University Hospital in Casablanca, over a year period, from
November 2016 to November 2017.

Inclusion criteria

*  T2D patient, aged 65 years and older.

*  Hospitalized patient or consultant within our unit

e Patient hospitalized in any department of our University
Hospital that has requested an interdepartmental
endocrinological opinion.

Exclusion criteria
*  Patient less 65 years of age.
»  Patient with another type of diabetes.

We carried out the data collection using a pre-established form with
two sections: a first section with questions related to the patient’s
clinical characteristics (anthropo-demographic data, diabetes-
related data, cardiovascular risk factors, and other comorbidities)
and a second section with the MNA questionnaire. The parameters
and measurements related to the study were taken on site during
a brief clinical examination (weight, brachial circumference, calf
circumference, blood pressure, capillary blood glucose).

At the end of this analysis, 3 groups were selected: Group 1 of
subjects with normal nutritional status (MNA score between 24
and 30), Group 2 of subjects at risk of malnutrition (MNA score
was between 17 and 23.5), Group 3 of malnourished subjects
(MNA score was below 17).

We performed the statistical analysis using Microsoft Excel
software. We used the Epi.info 6.0 software for the data collected
subsequently. Finally, we used a Chi 2 test to obtain "p". A value
of p < 0.05 was considered statistically significant.

Results
Table 1 summarizes the epidemiological and clinical characteristics

of the patients studied.

Table 1: Epidemiological-clinical characteristics of patients.

Characteristics Number Percentage (%)
Age (years) 71,7+ 6.7
Female 178 59.3
Gender Man 122 40.7
Sex-ratio 0.68
BMI (kg/m?) 26,8 +5.1
<5 years 87 29
Dgir:éieot‘e‘:f 5-10 years 70 233
>10 143 47,7
<8% 119 39,7
8-10% 79 26,3
HbA ¢
>10% 54 18
Non précisé 48 16
Treatment DHR 10 33

OAD 90 30
Treatment Insulin 138 46
Mixed treatment 62 20,7
Macroangiopathic complications 146 48.67
) ) Retinopathy 93 31
Iiff;ﬁgﬁ::gﬁitr}:s_ Nephropathy 120 40
Neuropathy 151 50,3
HTA 191 63,6
Other CVRF Dyslipidemia 151 50,3
Tobacco use 42 14
Anxiety e}nd depression 3 2.6
disorder
Other co-mor- Oral disorders 189 63
bidities Swallowing disorders 23 7,6
Polymedication 169 56,3
Loss of autonomy 46 15,3

Our patients were divided into 3 groups according to the number
of points obtained following the MNA questionnaire (Figure 1).
Figure 1: Distribution of patients by nutritional status.

® normal
nutritional
status

| m risk of
malnutrition

= poor nutritional
status

Table 2 shows the comparison of the epidemiological and clinical
characteristics of the three patient groups and the correlation
between the normal nutritional status group and the undernourished
patient group.

The risk of malnutrition was associated with the age extremes of the
study population (> 80 years: p= 0.002 and <70 years: p=0.003),
male sex (p=0.04), leanness (p=0.00001) and obesity (p=0.0005).
Regarding the complications of diabetes, the presence of diabetic
nephropathy (p=0.001), digestive autonomic neuropathy (p=0.03)
and urinary neuropathy (p=0.02) were associated with malnutrition
among our patients.

Also, the association of diabetes with other cardiovascular risk
factors such as dyslipidemia (p=0.009) and smoking (p=0.003),
the frequency of oral disorders (p=0.0005) or swallowing disorders
(p=0.0001) constituted risk factors for malnutrition. We also found
a significant positive association (p = 0.0000000001) between the
loss of autonomy and the nutritional status of our patients.

Table 2: Comparison of the characteristics of the three patient groups and
correlation between group 1 and group 3.
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Group 1 | Group?2 | Group3 Com-
Percent- Percent- Percent- parison
age (%) age (%) age (%) Gl/G3
p value
(65-70) 63.16 56.64 39.53 0.003
Age group (70-80) 28.07 28.67 34.88 0.40
>80 8.77 14.69 25.58 0.002
Gender F 59.65 64.34 41.86 0.04
M 40.35 35.66 58.14
Socip—eco— Bottom 64.91 75.52 67.44 076
nomic level Medium 35.09 24.48 32.56
<1 year 8.77 9.09 11.63 0.58
Duration of 1-5 years 22.81 17.48 18.60 0.56
diabetes 5-10 years 27.19 20.28 23.26 0.61
> 10 years 41.23 53.15 46.51 0.55
<7% 14.04 13.29 6.98 0.22
HbAIC 7-8% 31.58 22.38 30.23 0.87
8-10 25.44 29.37 18.60 0.36
>10% 17.54 16.78 23.26 0.41
Macroangiopathy 46.49 47.55 58.14 0.19
Retinopathy 30.70 27.97 41.86 0.18
Nephropathy 31.58 39.16 65.11 0.0001
Neuropathy 41.23 52.44 67.44 0.003
Erectile dysfunction 3191 20 13.79 0.5
Diarrhea 2.12 4 10.34 0.03
Neuropathy Urinary neuropathy 12.76 10.66 24.13 0.02
Hypoglycemia 6.38 12 10.34 0.2
Peripheral neurop- | ¢, o, 77.33 62.06 0.37
athy
HTA 62.28 67.83 53.49 0.31
Dyslipidemia 53.51 53.85 30.23 0.009
Tobacco use 9.65 13.29 27.90 0.003
Alcoholism 2.63 2.80 9.30 0.07
Depression 2.63 2.10 4.65 0.52
Oral disorders 48.25 69.93 79.07 0.0005
Swallowing disorder 3.51 6.29 23.26 0.0001
Salt-free 37.72 68.42 53.49 0.07
Diet Slimming 439 6.58 2.33 0.54
Strictly diabetic 61.40 89.47 32.56 0.001
Cholesterol-lowering 24.56 52.63 11.63 0.07
< 18.5 (lean) 0.00 2.10 16.28 0.00001
[18.5-25] (normal) 24.56 31.47 51.16 0.001
[25-30] (overweight) 42.11 38.46 27.91 0.10
[30-35] (obesity I) 27.19 20.98 2.33 0.0005
BMI [35-40] (obesity IT) 439 3.50 2.33 0.54
- gge(s‘;:;;bid 1.75 3.50 0.00 0.38
Polymedication 52.63 66.43 58.14 0.53
Loss of autonomy 0.88 14.69 55.81 <%(§)8100

Table 2: Comparison of the characteristics of the three patient groups and
correlation between group 1 and group 3.

Discussion

T2D is the most common form of diabetes mellitus in the world; its
prevalence increases with the ageing of the population. According
to the latest report of the IDF (International Diabetes Federation),
the number of people aged 65-99 with diabetes in 2017 was 122.8
million, representing a prevalence of 18.8%. Forecasts according
to this trend estimate that this number will reach 253.4 million by
2045 [6].

The nutritional needs of this fragile population are generally
equivalent to those of adults and increase in intercurrent stress
situation. Dietary intakes must cover total energy expenditure [7]:
30 kcal/kg/day, or 2200 kcal/d for a 70 kg man and 1800 kcal/d for
a 60 kg woman. A daily energy intake less than 1500 kcal exposes
to the risk of malnutrition with the following consequences:
tissue loss, including muscle loss (muscular atrophy) resulting in
alteration of the organism's ability to respond to certain aggressions
(infections) and autonomy’s decrease. This malnutrion of the
senior subject was responsible for an aggravation for the state of
fragility already established by the physiological process of ageing.
Its consequences have repercussions on the whole organism. This
morbidity aggravates the prognosis of underlying diseases and
thus increases the risk of death [8].

The clinical criteria for undernutrition are based on a set of
anthropometric tools that are not used for diagnosis but rather for
screening. They help to assess the nutritional status of a subject
from comparing the values found at reference values and/or
comparison of measurements in the same individual over time
[9]. We distinguish: weight, BMI, skin folds and circumference
measurement. The biological markers of undernutrition find their
interest in screening for undernutrition at an infra-clinical stage
and the follow-up of a process of correcting it. They are also
used in the construction of scores and index of malnutrition.
We distinguish four serum proteins (albumin, transthyretin or
prealbumin, transferrin and retinol carrier protein) [10], 24-
hour creatinuria, urea and lymphocyte assay. Given the lack of
sensitivity and specificity of the various clinical and biological
markers mentioned above, several indexes or scales for screening
for undernutrition have therefore been developed, raising the
question of the validity, sensitivity and specificity relative to each
other depending on the clinical context of the patient [11].

The MNA was developed to detect undernutrition specifically in
elderly subjects [12]. It consists of a questionnaire of 18 items
based on the interrogation and measurement of anthropometric
parameters. It has been validated by several scholarly societies as
a tool for the diagnosis of malnutrition. Most of the studies that
assessed the nutritional status of the elderly diabetic patients used
the MNA as an assessment tool [3,4,13,14].

In the literature, the prevalence of malnutrition in elderly diabetic
patients in hospital varies from 5.3 to 22.8% (Table 3). A case-
control study comparing the nutritional status of older diabetic
and non-diabetic patients has showed a significantly lower score
of the MNA in diabetic patients compared to the control group
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Nutritional
Author, year Number of . Tota.l flumber of Nl}mbe‘r of el'derly assessment Malnourished patients or at risk of malnutrition
hospitals, countries participants, age diabetic patients
scale used
MNA-SF According to the MNA-SF: 22.8% of the population
Sanz-Paris et 35 hospitals; N=1110; n=1014; average age: ESPEN ’ was malnourished, 37.4% was at risk of malnutrition.
al., 2016 [3] Spain Age > 65 years old 77,9 £ 6,92 years old criteria According to the new ESPEN criteria: 6.73% of the
population was malnourished.
Sanz-Paris et al, 35 hospitals; N=1110 n = 1098; average age: MNA 21.2% of the population was malnourished, 39.1% was
2012 [4] Spain Age > 65 Years 78 +£7,1 ans at risk of malnutrition.
Liu et al, One hospital; N =376 n = 302; average age:80 MNA 18.5% of the population was malnourished, 33.1% was
2017 [13] China Age > 65 Years old years old at risk of malnutrition.
Doostan et al, One hospital; N =200 n = 190; average age: MNA 5.3% of the population was malnourished, 43.1% was
2015 [14] Iran Age > 60 Years old 65,2 + 3,7 Years old at risk of malnutrition.
Our series One hospital; N =300 n =300; average MNA 14.33% of participants were malnourished, 47.67%
Morocco Age > 65 yearsold | age:71,77 + 6,7 years old were at risk of malnutrition.

Table 3: Prevalence of malnutrition in elderly diabetic patients according to various studies.

[15]. Several authors had evoked diabetes as a risk factor for
malnutrition [13,16-18]. Concerning the duration of diabetes,
Sanz Paris and his colleagues [3,4], found a positive association
between poor nutritional status and duration of diabetes > 10
year. Contrary to the results of the Chinese study conducted by
Liu GX and his colleagues [13], as well as that one conducted by
Doostan and his colleagues [14], who did not find a statistically
significant association between the duration of diabetes and
the nutritional status of patients. Several authors have also
demonstrated that restrictive diets within older subjects in general
represent an important factor leading to malnutrition [18,19].
Morley [20], places particular emphasis on hyposodium and
hypocholesterolemic diets.

Concerning the chronic complications of diabetes and the risk of
malnutrition, the study carried out by Sanz-Paris and al. found
a positive association between malnutrition and the presence of
diabetic complications, both macro and microangiopathics (OR
=1,973; 95% CI: 1,519-2,563). These results are consistent with
those of the study conducted by Gong-Xiang and al. which found
a correlation between malnutrition and complications, particularly
microvascular complications of diabetes (OR = 2.89; 95% CI:
1.50-5.57). On the other hand, the study conducted by Doostan and
al. in 190 elderly diabetic patients did not confirm this association.
Some studies have associated poor nutritional status with advanced
age, both in diabetic [6,13] and non-diabetic patients [18,21]. In
addition, data from the literature correlate the sex gender as an
isolated factor in the risk of malnutrition in the elderly are rare [28-
30]; some studies have shown a higher prevalence of malnutrition
or involuntary weight loss for males [21-25]. Other risk factors
have been implicated, including the presence of oral disorders [26-
29], malnutrition and depression [20,30,31-33] or malnutrition
and anxiety [34,35]. Our results are consistent with the literature
on the loss of autonomy or dependence on the daily life activities
as the determinant factors associated to the nutritional status, for
both the malnutrition status (p<<0.00000001) and malnutrition risk
(p=0.00009). This loss / lack of autonomy is most often one of
the factors most significantly associated with malnutrition in the
elderly [21,36-38].

Conclusion

Nutritional status assessment in elderly patients especially diabetic
ones stays an often-neglected exercise in common practice.
However, it remains clear, that this evaluation has to be taken
into consideration, due to the high prevalence of undernutrition
and the risk of malnutrition in this population. Several authors and
societies validated the MNA, as a practical screening test, fulfilling
the criteria of validity and ease of use for assessment of nutritional
status in the elderly diabetic patients. Our study, through the
research of the various factors involved in malnutrition among the
elderly diabetic patients, gives substance to the establishment of
a systematic global and individualized approach to the nutritional
management of each diabetic elderly patient.
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