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Introduction: Assessing the risk of undernutrition in hypertensive diabetics is
essential. It makes it possible to detect undernutrition for better care. The
objective of our study is to describe the factors influencing this undernutrition.
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Methods: A descriptive study was conducted on a sample of 366 diabetics with
hypertension and 326 with normo-glycemic hypertension aged 50 years and over.
Patients were enrolled at the University Hospital in Tlemcen from January to June
2018. The data collection was carried out using a questionnaire: The MNA (The
Mini Nutritional Assessment).
Results: The study made it possible to establish the profile of subjects at high risk
of undernutrition. In our sample, age was not correlated with risk of malnutrition
in diabetic hypertensives and normo-glycemic hypertensives respectively (p =
0.304 and p = 0.444). The linear regression model uses gender as an ageindependent factor that affects the risk of undernutrition (p = 0.001). BMI was one
of the most relevant variables for predicting the occurrence of undernutrition (p =
0.000). Thus, diabetic hypertensive patients in our study who were treated with an
Angiotensin II receptor blockers , an angiotensin converting enzyme inhibitio n or
an ARB/diuretic combination were more at risk of undernutrition (p = 0.009, p =
0.026 and p = 0.013).
Conclusion: Particular attention should be paid to diabetic hypertensive subject.
The treatment of hypertension in diabetics aggravates this malnutrition. Thus, a
nutritional status assessment should be established in any diabetic hypertensive
patient allowing appropriate therapeutic management to avoid all complications
associated with undernutrition.

Introduction
Therapy and nutritional counselling are an integral part of
diabetes treatment and self-management. However,
undernutrition is frequently underestimated in hypertensive
diabetics because its clinical manifestations are non-specific.
Mini Nutritionnal Assessement (MNA) is a tool for screening
for undernutrition that can be used at the time of diagnosis
of diabetes in hypertensive patients and in treatment followup. The pathogenesis of hypertension in diabetics is complex
and involves several biological and environmental factors, as
well as a genetic predisposition, therefore, diabetic
hypertension presents a greater risk of problems and
complications 1. Although hypertension is a common
pathology in diabetics (80% in type 2 diabetes) 2, there are
no studies that assess the prevalence of undernutrition in
this category of patients in association with drug
combinations. The objective of this study is to assess the
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risks associated with undernutrition in this category of
patients recruited at the University Hospital of Tlemcen.

Methodology
A descriptive study was carried out on a sample of 692
individuals, 366 diabetics with hypertension, and 326
hypertensives with normal blood sugar aged 50 years and
over, recruited at the University Hospital of Tlemcen from
January to June 2018. The data collection was done using a
questionnaire: The MNA. Sensitive and specific, the latter is
internationally validated.
Statistical analyses:
Data processing was performed using Minitab 16 software. A
linear regression study was conducted to determine a
predictive model of the risk of undernutrition in
hypertensive diabetics.
The Student test (t) for the
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comparison of two averages and the Chi-Square test for the
comparison of percentages. The statistical significance level
was set at p < 0.05.

Results
In our population, we note a sex ratio Male to Female of 0.44
for diabetic hypertensive patients, and 0.78 for non-diabetic
hypertensive patients, in favour of a more pronounced
female prevalence among diabetic hypertensive patients
with a significantly higher percentage of diabetic
hypertensive women (69%) compared to that of nondiabetic hypertensive women (56%).
The percentage of men with hypertension without diabetes
(44%) is significantly higher than the percentage of men
with hypertension with diabetes (31%) with a p-value of
(0.000).
No significant differences were observed between the mean
age of diabetic hypertensive subjects (66 ±9.75 years) and
the mean age of non-diabetic hypertensive subjects (65±10.2
years) (p=1.91).
The mean BMI (or Quételet index calculated by weight/
height2) of diabetic hypertensive subjects (27±4.69 kg/m2)
is significantly higher (0.004) than that of non-diabetic
hypertensive subjects (26±4.33 kg/m2).
The coefficients of variation are 0.17 and 0.16 for diabetic
hypertensive and non-diabetic hypertensive subjects

respectively, indicating a homogeneous distribution in both
groups.
All hypertensive patients had been on the same
antihypertensive therapy for at least one year. The
percentages of diabetic hypertensive subjects receiving
antihypertensive
monotherapy
(67%)
and
dual
antihypertensive therapy (free or combined) (33%) are
similar to the percentages of non-diabetic hypertensive
subjects receiving monotherapy (68.09%) and dual therapy
(31.90%) with p=0.804.
For subjects taking ACE inhibitors, there is a difference close
to the significance threshold (p=0.052), the percentage of
non-diabetic hypertensive subjects treated by ACE inhibitors
(15.95%) is higher than that of diabetic hypertensive
subjects (10.92%).
For the other treatment classes (A2RA, BB, diuretic, calcium
channel blocker, A2RA/diuretic, IEC/diuretic), there is a
nearly balanced distribution between the two groups of
patients (diabetic and non-diabetic hypertensive). No
significant differences were observed.
The assessment of the risk of undernutrition by the MNA
score (in its full version, with a total score between (17-23.5)
reveals an insignificant increase in the risk of undernutrition
(p=0.274) in non-diabetic hypertensive patients (42%)
compared to diabetic hypertensive patients (38%).

Table 1: Characteristics of the study population
Parameters

Diabetic hypertensives

Non-Diabetic hypertensives

p-value

Gender

M 113 (30,87%)

M 143 (43,86%)

0,000

W 253 (69,12%)

W 183 (56,13%)

Age (years)

65,73±9,75

64,3±10,54

0,191

BMI (kg/m2)

26,85±4,69

25,85±4,33

0,004

Angiotensin 2 receptor
antagonist

A2RA 1 86 (23,49%)

A2RA 1 70 (21,47%)

0,525

Others 280 (76,50%)

Others 256 (78,52%)

Beta blockers ( BB)

BB 59 (16,12%)

BB 53 (16,25%)

Others 307 (83,87%)

Others 273 (83,74%)

Diuretics 13 (3,55%)

Diuretics 7 (2,14%)

Others 353 (69,44%)

Others 319 (97,85%)

Diuretics

Calcium inhibitors

ACE inhibitors (ACEI)

A2RA/diuretic

ACEI/diuretic

Type of therapy

Risk of undernutrition
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Calcium inhibitors

48 (13,11%)

Calcium inhibitors

0,961

0,271

40 (12,26%)

Others 318 (86,88%)

Others 286 (87,73%)

ACEI 40 (10,92%)

ACEI 52 (15,95%)

Others 326 (89,07%)

Others 274 (84,04%)

A2RA/ Diuretics 98 (26,77%)

A2RA/ Diuretics 86 (26,38%)

Others 268 (81,42%)

Others 240 (73,61%)

ACEI/ Diuretics 22 (6,01%)

ACEI/ Diuretics 18 (5,52%)

Others 344 (93,98%)

Others 308 (94,47%)

Mono 246 (67,21%)

Mono 222 (68,09%)

Bi 120 (32,78%)

Bi 104 (31,90%)

R 140 (38,25%)

R 138 (42,33%)

NR 226 (61,74%)

NR 188 (57,66%)
[9]

0,739

0,052

0,906

0,783

0,804

0,274
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The impact of age on undernutrition in normoglycemic hypertensives and diabetic hypertensives was assessed by a simple
linear regression,
There is no correlation between age and undernutrition in the two groups investigated (Figures 1 and 2).
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Figure 1: Correlations between undernutrition score and age in hypertensive diabetics
The simple linear regression (Figure 1) and Pearson's correlation show no correlation between undernutrition and age in
diabetic hypertensive patients (r=0.054; P=0.304).
Similarly, the simple linear regression (Figure 2) and Pearson's correlation show that the score is not age correlated in nondiabetic hypertensive patients with a correlation coefficient of -0.043 and a p-value of 0.444.

Adjustment line

SCORE = 25,01 - 0,01360 age_1
S
R square
R square (adjust)

30,0
27,5

3,26584
0,2 %
0,0 %

SCORE

25,0
22,5
20,0
17,5
15,0
50

60

70

80

90

100

Age

Figure 2: Correlations between score and age in non-diabetic hypertensive patients
There is no difference in most anthropometric and biological parameters between the two groups of hypertensive patients. On
the other hand, the regression results (Figures 1 and 2) show that gender, BMI, A2RA, ACEI, and A2RA/D combination have an
effect on the score (risk of undernutrition).
Table2: Regression variables
Predictor
Constant
Sex
BMI
A2RA
ACEI
A2RA/D

ISSN: 2250-1177

Coeff
Coef ErT
T
P
18,380
1,132
16,23
0,000
0,8294
0,2442
3,40
0,001
0,15775
0,02579
6,12
0,000
1,4147
0,5422
2,61
0,009
1,2943
0,5795
2,23
0,026
1,3263
0,5335
2,49
0,013
S = 3.05295 R square = 8.2% R square (adjust) = 6.8%.
[10]
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Table 3: Analysis of variance
Source

DF

Sum of squares

CM

F

P

Regression

10

563,472

56,347

6,05

0,000

Residual error

681

6347,248

9,320

Total

691

6910,720

Discussion
A statistical model was developed to assess the risk of
malnutrition in hypertensive diabetic subjects in extreme
Western Algeria: Characteristics retained significantly
related to undernutrition in hypertensive diabetics are: Sex,
BMI, and the treatment of hypertension.
It is recommended, without specificity for the elderly, to
screen for undernutrition through medical diagnosis and comorbidity 4. In this study, the patients enrolled were 50
years of age or older. This corresponds to the age used in
several studies reported by Ferry et al in 2007 5.
As our results show, age is not correlated with the risk of
malnutrition in diabetic hypertensive patients as well as in
non-diabetic hypertensive patients. Elderly people are not
necessarily malnourished, several studies have identified
situations at risk of undernutrition in elderly people
unrelated to age6, 7. Thus age could be a confounding
factor.Our analysis uses sex as a factor, independent of age,
that affects the risk of undernutrition (p = 0.001). In a
Chinese cohort in Hong Kong, among the risk factors
associated with weight loss were gender 8. Our results also
show that BMI is one of the most relevant variables for
predicting the occurrence of undernutrition (p = 0.000).
ANAES and NICE recommend for the screening of adult
undernutrition and the use of BMI 9, 10.
Population mortality studies show that there is a "U-shaped"
association between BMI and mortality rates between 20
and 27 kg/m² depending on age and sex. A decrease in BMI
is significantly associated with an increase in mortality. 11. It
is important to note the share of treatment in
undernutrition, the purpose of high blood pressure
treatment is not only to restore blood pressure figures to
normal. But we must also avoid deterioration in nutritional
status. In the review by Alibhai et al 13, these treatments
appear to be one of the most frequent causes of involuntary
weight loss, in accordance with the recommendations of the
ESPEN 14.
Diabetic hypertensive patients in our study who were
treated with an A2RA, ACE inhibitor or A2RA/diuretic
combination were at higher risk of undernutrition ( p =
0.009, p = 0.026 and p = 0.013). From a nutritional point of
view, these two classes of antihypotensive drugs do not
seem to have no side effects and may therefore increase the
risk of undernutrition 19.
In dual antihypertensive therapy, even if the combination of
A2RA and diuretics is significantly more effective than each
of the individual components 20, the latter are not without
risk and are associated with a risk of undernutrition (p =
0.013). Crogan et al found similar results. Among 266
residents over 65 years of age living in a retirement home,
one of the factors associated with undernutrition was
diuretic use (p = 0.004) 21. Although the ESC/ESH
recommendations advocate fixed associations in the
treatment of hypertension because they "simplify treatment
and promote compliance" 22. The choice of antihypertensive
ISSN: 2250-1177
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combinations must also take into account the risk of
undernutrition. HAS experts warn against long-term drug
treatments, particularly the use of diuretics, which puts the
elderly at risk of undernutrition 11. The CRITERE study
conducted in France concluded that practitioners
preferentially combine a calcium channel blocker rather
than a diuretic, using renal impairment as the determinant
of choice in patients at cardiovascular risk 23.

Conclusion
The population of hypertensive diabetic patients is a
population at high risk of early undernutrition (from age
50). This work finds a statistically significant relationship
between gender, BMI, treatment of hypertension, i.e. A2RA,
ACE inhibitors and diuretics. The use of the latter can
provide an explanation of the underlying mechanisms of the
increased risk of undernutrition observed in hypertensive
diabetic subjects in our study population.
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