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The role of nuts consumption  
in the primary and secondary  
prevention of type 2 diabetes

ABSTRACT
Type 2 diabetes (DMT2) constitutes approximately 90% 
of all diabetes cases worldwide and its main feature is 
chronic hyperglycaemia, which may lead to endothe-
lium dysfunction, atherosclerosis, hypertension, mi-
croangiopathy, nephropathy, retinopathy and strokes. 
Therapy of patients with type 2 diabetes, despite the 
control of glycaemia, should encompass surveillance 
of lipid profile, blood pressure and body mass as fac-
tors increasing the risk of cardiovascular diseases. 
The aim of this study was to indicate the association 
of the consumption of nuts with lower risk of DMT2 
and its complication prevention. It was established 
that the nuts have a positive impact on postprandial 
glycaemia decrease, insulin sensitivity improvement, 
ideal body mass maintenance (or its reduction among 
overweight people) and blood pressure control. As has 
been shown, implementation of nuts into DMT2 pa-
tients’ diet may reinforce the efficacy of the treatment 
outcomes. (Clin Diabetol 2017; 6, 1: 26–33)
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Introduction
According to the estimation of WHO (World Health 

Organisation), type 2 diabetes is to be the seventh on 
the list of the causes of death by 2030 [1]. In accordance 
with the data provided by IDF (International Diabetes 
Federation,) in 2015 415 mln people were diagnosed 
with diabetes and it is expected that by 2040 this 
number will reach 642 mln [2]. 

The causes of the increasing prevalence of the 
disease include excessive body weight, unhealthy diet, 
lack of physical activity, hypertension, insufficient in-
takes for energy and nutrients during pregnancy as well 
as smoking [1–4]. The higher incidence of the disease 
was observed in people of lower income in highly de-
veloped countries, whereas, an opposite tendency was 
noticeable in countries with low Gross National Income 
(GNI) [1]. It was also found that regular, moderate 
physical activity as well as healthy balanced diet may 
could fully prevent or slow the onset of type 2 diabetes 
in high-risk patients [1–5]. It is therefore appropriate 
for to be of interdisciplinary nature, and the feasible 
dietary approach procedure should play a significant 
role in the primary and secondary prevention of type 2  
diabetes [4, 5]. 

Both for people belonging to the risk group and 
the ones diagnosed with type 2 diabetes, the recom-
mended diet product are nuts. They were found to be 
a major source of protein, lipoids and fibre (3.7–12.5 
g/100 g). This is especially important including the 
recommendations on the standard intake of fibre in 
diabetes-diagnosed patients (25–40 g/d) [6]. In the 
absence or the low proportions of sodium, they dem-
onstrate the significant quantity of calcium, magnesium 
and potassium. In addition, they contain tocopherol 
and selenium, which show strong antioxidant proper-
ties. It must be noted that this review took into con-
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sideration only the tree-growing nuts, so-called “tree 
nuts”, and excluded the groundnuts, which botanically 
are classified as grain legumes, and on account of their 
nutritional value are frequently included in the nut 
group in human nutrition science [7]. 

A detailed analysis of the energy and nutritional 
value including different types of nuts was shown in 
table 1. Table 2 draws a particular attention to proper-
ties beneficial for type 2 diabetes treatment. The aim 
of the study was to review the conducted research 
concerning the nut consumption effect on the value 
control of glycaemia, lipoprotein, blood pressure and 
the body weight as well as the importance of nuts 
being demonstrated in type 2 diabetes risk reduction. 

The glycaemic control and the tissue  
insulin resistance enhancement 
Role of hyperglycaemia in the pathogenesis  
of complications of type 2 diabetes mellitus

Chronic hyperglycaemia activates a number of 
metabolic pathways, in particular it affects the severe 
non-enzymatic protein glycation, i.e. spontaneous 
bonding of sugar molecules (e.g. glucose) to protein 
molecules (mostly haemoglobin, albumin and col-
lagen), lipids and nucleotides [8–10]. Anti-glycation 
systems, such as proteasomes and lysosomes, are not 
efficient enough to prevent this reaction from occur-
ring at an increased blood glucose level. This leads 
to a number of complications. Glycation of collagen 

Table 2. Content of selected macro- and micronutrients in the analysed species of nuts (own work based on [6]) 

Species of nut Ca [mg] Mg [mg] Na [mg] K [mg] Total tocopherol [mg] Fe [mg] Zn [mg] Se [µg]

Macadamia 85 130 5 368 0.54 3.7 1.3 3.6

Pecan 70 121 – 410 26.7 2.5 4.5 3.8

Pine nut 16 251 2 597 20.48 5.5 6.4 0.7

Brazil nut 160 376 3 659 15.85 2.4 4.06 1917

Walnut 98 158 2 441 23.57 2.9 3.09 4.9

Hazelnut 114 163 – 680 15.36 4.7 2.4 2.4

Almond 269 270 1 733 26.57 3.7 3.14 4.1

Pistachio 105 121 1 1025 25.7 3.92 2.2 7

Cashew 37 292 12 660 6.6 6.68 5.78 19.9

Groundnuts 92 168 18 705 8.33 4.5 3.2 7.2

All values are expressed per 100 g of dry product
CA — calcium; Mg — magnesium; Na — sodium; K — potassium; Fe — iron; Zn — zinc; Se — selenium

Table 1. Energy and nutritional value of selected species of nuts (own work based on [6])

Species  

of nut

Energy  

[kcal]

Protein  

[g]

Arginine 

[g]

Total  

carbohydrates 

[g]

Fibre  

[g]

Sucrose  

[g]

Total  

lipids [g]

SFA [g] MUFA 

[g]

PUFA  

[g]

Macadamia 718 7.91 1.4 13.82 8.6 4.43 75.77 12.061 58.877 1.502

Pecan 691 9.17 1.2 13.86 9.6 3.97 71.97 6.18 40.801 21.614

Pine nut 673 13.69 2.4 13.08 3.7 3.45 68.37 4.899 18.764 34.071

Brazil nut 659 14.32 2.14 11.74 7.5 2.33 67.1 16.134 23.879 24.399

Walnut 654 15.23 2.28 13.71 6.7 2.43 65.21 6.126 8.933 47.174

Hazelnut 628 14.95 2.21 16.7 9.7 4.2 60.75 4.464 45.652 7.920

Almond 579 21.15 2.46 21.55 12.5 3.95 49.93 3.802 31.551 12.329

Pistachio 562 20.27 2.13 27.51 10.3 6.87 45.39 5.556 23.820 13.744

Cashew 553 18.22 2.12 30.19 3.3 5.81 43.85 7.783 23.797 7.845

Groundnuts 567 25.8 3.08 16.13 8.5 4.72 49.24 6.279 24.426 15.558

All values are expressed per 100 g of dry product
SFA — saturated fatty acids; MUFA — monounstaurated fatty acids; PUFA — polyunsaturated fatty acids
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changes its spatial structure, which makes it resistant 
to proteolysis and creates insoluble deposits that ac-
cumulate in the walls of blood vessels. This, in turn, 
results in its stiffening and increases the risk of hyper-
tension and stroke [8]. Modification of the structure 
of endothelium — internal membrane is in danger of 
developing atherosclerosis and diabetic microangiopa-
thy. Moreover, the correlation between an increased 
concentration of collagen glycation products and the 
development of diabetic retinopathy and nephropathy 
caused by an increased permeability of the membrane 
and prothrombotic action [8, 9] was found. The glyca-
tion of crystallin is associated with the development of 
cataract [8]. The reaction of glucose with lipids results 
in an increased permeability of the membrane and 
the disturbance of pro-oxidative/antioxidative balance 
within the cell, and in the case of the glycation of 
DNA it accelerates the development of mutations and 
interferes with the transcription [8, 10]. Non-enzymatic 
glycation products, so-called AGEs (advanced glycation 
end-products) increase oxidative stress and result in the 
degradation of cell structures [10]. It has been shown 
that by binding to specific receptors — RAGEs (recep-
tor for advanced glycation end-products), located on 
the surface of cells, they can impair their functioning 
by inducing the production of ROS (reactive oxygen 
species) and active transcription factors [8–10]. It is 
worth emphasizing that hyperglycaemia can also be 
the cause of acute complications which include diabetic 
ketoacidosis, hypoglycaemic and hyperglycaemic con-
dition and lactic acidosis [4]. Considering the role of 
chronic hyperglycaemia and non-enzymatic glycation in 
the pathogenesis of complications of type 2 diabetes, 
the control of glucose level during treatment is crucial.

Glycaemia control — current recommendations
Pursuant to the recommendations of the ADA 

(American Diabetes Association) [11], fasting glycaemia 
in adult patients with type 2 diabetes should be main-
tained at the level of 80–130 mg/dL (4.4–7.2 mmol/L), 
and at the moment of the so-called postprandial peak 
the capillary blood glucose level should not exceed 
180 mg/dL (10.0 mmol/L). According to the IDF [12], 
the aim is to maintain the following values: glycated 
hemoglobin (HbA1c) < 7% (< 53 mmol/mol), glucose 
levels measured before a meal — 115 mg/dL (6.5 
mmol/L), and after a meal, 160 mg/dL (9.0 mmol/L). In 
its recommendations from 2016, the Diabetes Poland 
[4] indicates the target value for HbA1c ≤ 7% (£ 53  
mmol/mol) and draws attention to the fact that it is 
important to set the objective of the treatment on  
a case by case basis depending on the clinical situation, 
where other options such as 6.0, 6.5 and 8% are also 

possible. However, according to the latest guidelines, 
the recommended fasting glycemia value should be 
within the range of 80–110 mg/dL (4.4–6.1 mmol/L), 
and < 140 mg/dL (7.8 mmol/L) in the measurement 
carried out 2 hours after the start of the meal. 

Role of nuts in the postprandial glycaemia  
control and an increase in insulin sensitivity 

Kendall et al. [13] showed that nuts significantly re-
duce the postprandial glycaemia, which was confirmed 
by the meta-analysis carried out by Blanco Mejia et 
al. [14]. The test involved a small group of volunteers 
(10–14 healthy people and 5–10 people with type 2 
diabetes) [13]. The aim of the test was to monitor the 
difference in the glucose level after the consumption 
of different portions of nuts (30, 60 or 90 g) or nuts 
added to wheat bread (containing 50 g of digestible 
carbohydrates). It was found that in each group the 
introduced portion of nuts was associated with a lower 
postprandial glycaemia value. In addition, eating them 
with wheat bread resulted in a lower increase in the 
glucose level in comparison to a meal consisting only 
a portion of bread. Moreover, a positive correlation 
between the amount of nuts added to a bread and the 
percentage of the postprandial glycaemia reduction 
(for 90 g of nuts the difference in the glucose level 
was almost 54%). It was found that low carbohydrate 
content and significant fat and energy content result 
in the inhibition of gastric emptying, which affects 
the gradual absorption of glucose in the intestine and 
then a slow increase in its blood level. Blanco Mejia et 
al. [14] suggest that nuts decrease the glycaemic load 
of meals, which in turn results in the reduction of the 
postprandial glycaemia. This is due to the presence of 
unsaturated fatty acids, both MUFA (monounsaturated 
fatty acids) and PUFA (polyunsaturated fatty acids) in 
nuts. In another study, Kendall et al. checked the im-
pact of pistachios on the postprandial glycaemia [15], 
which was administered in three portions: 28, 56 and 
84 g as a separate meal or in combination with wheat 
bread. Then the blood glucose level was measured 
after 30, 45, 60 and 90 minutes after their consump-
tion. It was found that the increase in the postprandial 
glycaemia was lower (below 5 mmol/L) than after the 
consumption of a portion of wheat bread (approx.  
7 mmol/L), and the glucose level remained stable. A low  
carbohydrate content, including monosaccharides, 
and a high fat, protein and fibre content explain the 
occurrence of such an effect. In the test in which one 
meal consisted of a handful of pistachios and wheat 
bread (or another source of carbohydrates: pasta, 
rice, potatoes), a positive impact on the reduction of 
the glycaemic response was observed. Therefore, the 
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authors suggest that it seems advisable to introduce 
pistachios to the diet as a factor reducing the risk of 
type 2 diabetes and as a tool modelling the glycaemic 
load of a given meal. 

The literature also presents the results of the trials 
showing that nuts also have an influence on the im-
provement of the insulin sensitivity of tissues although 
the authors suggest that it may be largely caused by 
the simultaneous reduction of the body mass [16–19]. 
The PREDIMED trial [16], where nuts were an addition 
to the Mediterranean diet, showed the reduction of 
the postprandial glycaemia and insulin secretion and 
the improvement of insulin sensitivity measured using 
the HOMA-IR (Homeostatic Model Assessment Insulin 
Resistance) index. However, it should be pointed out 
that a similar effect was achieved in the group consum-
ing olive oil [20]. The consumption of almonds (56 g/d) 
was also associated with the reduction of the HOMA-IR 
index in patients by 40% and the decrease in insulin 
secretion by 24–33% [17–19]. It is concluded that nuts 
can be a positive factor in the glycaemic control and in 
the improvement of the insulin sensitivity and the effect 
was the most frequently observed after 4–6 weeks. 

Role of nuts in the primary prevention  
of type 2 diabetes

The NHS (Nurses Health Study, 83,818 women) 
showed that the consumption of nuts seems to be a 
protective factor in the aspect of the development of 
type 2 diabetes [21]. This effect was independent of 
variables such as: age, overweight or obesity, physical 
activity, family history, diet type and smoking. The PHS 
(Physicians Health Study, 20,224 men) confirmed this 
pattern [22]. People from the group consuming the 
highest amount of nuts (> 7 portions/week, portion 
— 28 g) demonstrated a significantly lower risk of the 
occurrence of type 2 diabetes than subjects declaring 
a less frequent consumption. The PREDIMED trial (The 
Prevención con Diet Mediterránea, 418 patients) [23] 
provided evidence for the implementation of nuts (30 g)  
(or olive oil — 1 l/week) to reduce the risk of the occur-
rence of type 2 diabetes (approx. 50%). 

It was shown that walnuts are particularly impor-
tant in the primary prevention of type 2 diabetes 
due to the fact that they contain alpha-linolenic acid  
(9.08 g/100 g), which increases insulin sensitivity [6, 24].  
A more frequent consumption of nuts was associated 
with a clearly lower risk of the development of non-
insulin dependent diabetes mellitus [24]. The likelihood 
of the occurrence of this disease in people declaring the 
consumption of at least 2 portions/week (portion — 28 g)  
vs. 1 portion/week and 1–3 portions per month was 
much lower. In the randomized clinical trial, Tan and 

Mattes [25] showed that in the group demonstrating 
an increased risk of the development of type 2 diabetes, 
the consumption of almonds in the amount of 43 g/d 
had a positive impact on the postprandial glycaemia 
and increased the feeling of satiety. Apart from this, the 
consumption of nuts did not lead to the body weight 
gain in patients even though they have a high energy 
value. According to the researchers, this may be due to 
a high amount of fibre in the nuts which contributes 
to a lower digestibility of glucose by increasing the 
viscosity of the intestinal contents and has a positive 
impact on the regulation of the postprandial glycaemia 
[6, 26]. Therefore, nuts can be used in the primary 
prevention of type 2 diabetes and the consumption 
of one portion, i.e. approx. 30 g, have given the best 
results so far [22–24]. 

The role of nuts in type 2 diabetes  
control and the complication prevention 
(secondary prevention)

When analysing the significance of nuts in the 
secondary prevention of type 2 diabetes it is justified 
to demonstrate their impact on the specific treatment 
objectives proposed by Polish Diabetes Association [4]. 

The impact of the nut consumption  
on the glycaemic index 

The evidence submitted above confirmed, that nuts 
reveal positive impact on the glycaemic index and the 
tissue resistance [13–19]. However, in the process of 
disease progress monitoring there is an additional index 
applied — HbA1c, which enables to reflect the glycaemic 
state up to three months back, which is linked to the 
period of the erythrocyte life cycle (8–12 weeks) [4, 27].

Jenkins et al. attempted to check if the replacement 
of a part of carbohydrates in the diet of type 2 diabetic 
patients with nuts were favourable, which would cause 
the increased percentage of the unsaturated fatty 
acids consumption [28]. The study was carried out on 
117 volunteers. After 3 months significant reduction 
of HbA1c in the group consuming 75 g/d of nuts was 
observed (the diet contained 8.7% MUFA, and 45% 
of energy from carbohydrates). In addition to the gly-
caemia improvement the decrease in total cholesterol 
(TC), LDL-cholesterol (LDL-C), apoB concentration as 
well as the apoB/apoA ratio was found, which indicates 
the beneficial effects also of the lipid profile. The role 
of nuts in the reduction of HbA1c concentration (on 
average by 7%) was confirmed by the performed meta-
analysis of the 12 randomized clinical research [29]. On 
the contrary, no correlation was found between their 
consumption and either the reduction in the insulin 
secretion nor the insulin resistance. The inclusion of 
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nut portion into the diet often entailed the elimination 
of high-glycaemic-index carbohydrate snacks, which 
concurrently lowered the glycaemic load of meals and 
snacks. In order to observe the improvement in glycae-
mia there was an averaged recommended therapeutic 
dose (based on the analysed studies) accepted, which 
amounted to 56 g/d of nuts (about half of a glass) 
consumed over a period of approximately 8 weeks. 

The significance of nuts in the  
cardiovascular disease risk reduction

It was shown that the risk of cardiovascular disease-
related deaths in patients with type 2 diabetes was 
2-fold for men and 3–4 times higher for women [3]. 
Additionally, the incidence of atherosclerosis was 2 
times higher in patients with diabetes than in healthy 
ones. It is caused by the impact of the insulin resist-
ance on endothelium dysfunction, development of the 
atherosclerotic plaque and the inflammation increase. 
In connection with the foregoing it is extremely impor-
tant to monitor dyslipidemia, hypertension as well as 
overweight and obesity, as additional factors affecting 
the risk of CVD (cardiovascular diseases) in patients 
with type 2 diabetes [3, 4]. The contribution of nuts 
in the reduction of the cardiovascular disease risk was 
acknowledged by the two meta-analyses, which found 
that the consumption of them in the amount of on serv-
ing a week is related to the decrease in risk by 5% [30, 
31]. On the other hand Zhou et al. [31] showed that 
the daily consumption of nuts enhances the effect up 
to 19%. According to the FFQ analysis (Food Frequency 
Questionnaire) [32], conducted in years 1980–2002 
in women with type 2 diabetes (6309 subjects), the 
consumption of at least 5 servings per week was as-
sociated with lower probability of developing CVD by 
44% in comparison to the control group. The nut por-
tion of 50–100 g/d resulted in higher concentration of 
monounsaturated fatty acids in the blood, especially 
of oleic acid, which negatively correlated with other 
cardiovascular disease risk factors as well as with the 
10-year CVD-induced risk of death. Alongside the 
consumption of 56 g/d of walnuts the TC and LDL-C 
concentration reduction was observed [33]. Concur-
rently, due to the improvement of vasodilatation and 
blood circulation the betterment of the endothelial 
function was found. However, no changes in relation 
to the triglycerides level (TG), HDL-cholesterol (HDL-C) 
concentration as well as to blood pressure were noted. 

In turn, examining the impact of the hazelnut oil 
on the lipid profile the concentration decrease of TC, 
LDL-C, VLDL-cholesterol (VLDL-C) and TG slight con-
centration increase of HDL-C were observed [34]. In 
another study, the replacement of 20% of energy in  

a diet with the portion of almonds (56 g) also resulted 
in a better control of dyslipidemia [35]. A decline of TC 
concentration by 6%, LDL-C by 11.6%, and the LDL-C/ 
/HDL-C ratio decrease by 9.7% was recorded. The im-
provement in the after-meal glycaemia as well as the 
insulin concentration was observed. 

The authors enumerate a number of nutrients 
present in nuts, which may favourably affect the lipid 
profile and the CVD risk reduction [36–39]. Above all, 
the attention should be drawn to a low content of satu-
rated fatty acids (predisposing to arteriosclerosis), and 
a large content of unsaturated fatty acids (with MUFA 
predominance) showing protective properties. Walnuts 
compared with other species of nuts, are characterized 
by a greater percentage of alpha-linolenic acid, thus 
demonstrate anti-inflammatory (through the induc-
tion of prostaglandin synthesis) and antiaggregation 
properties [6]. The vasodilatatory action corresponds 
to the nut-present arginine, which is the precursor of 
nitrogen oxide [39], and the contained fibre results in 
glycaemia improvement, body weight and TC reduction 
[26]. Additionally, the nut-present vegetable protein, 
phytosterols and minerals may also play a favourable 
role in this respect [36–39]. Nuts also demonstrate 
antioxidant properties associated with the presence of 
tocopherol and selenium, which due to the reduction 
of free radicals generation may weaken the oxidation 
of strongly atherogenic LDL particles [36–40]. 

The impact of nuts on the body weight change
Owing to their high energy density (553–718 kcal) 

appear to predispose to the increased adipose tissue 
accumulation (FM, fat mass) and the body weight gain 
[6]. However, another dependency turned out to have 
been observed [41, 42]. No connection between the nut 
consumption (30–60 g/d for 12 weeks) and the body 
weight, including adipose tissue was noted [42]. The 
significant decrease in body weight, waist circumfer-
ence and FM content [43] was observed in patients with 
metabolic syndrome whose previously recommended 
diet had been enriched with a portion of nuts (30 g/d).  
The outcomes of The Adventist Health Study 2 [44] 
indicate that people with a higher consumption of 
these products (approximately 16 g/d) had a lower 
affinity for obesity (by about 37%) when compared 
to the subjects whose average consumption did not 
exceed 5 g/d. Interestingly, the risk of being overweight 
decreased with each of the servings consumed, whilst 
an inverse relationship was observed with regard to 
groundnuts, which are not classified under “tree nuts” 
but under grain legumes [7, 44, 45]. The reduction of 
waist circumference serves to minimise the potential 
for abdominal obesity, which is strongly connected 
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with the incidence of insulin resistance, and equally 
predisposes to a atherosclerosis and ischemic heart 
disease, therefore, it has an important contribution 
to the treatment of type 2 diabetes and metabolic 
syndrome (MS) [3, 4]. 

Jaceldo-Siegl et al. found that the consumption of 
one portion of nuts a week reduces the possibility of 
metabolic syndrome by 7%, and of two portions even 
by 14% [44]. The effect remains independent of the 
lifestyle and demographic factors. In the meta-analysis 
covering 49 randomized clinical research regarding the 
impact of nuts on MS criteria, no significant reduction 
of waist circumference was observed, however, if they 
constituted the addition to the low-carbohydrate, the 
Mediterranean, the Dash and Portfolio diets, the mean-
ingful body weight loss or the lack of the any change 
was reported [14].  

The mice-performed study revealed that the 
macadamia oil supplementation is favourable for 
the existing obesity, since it affects the weakening 
of the inflammation induced by cytokines secreted 
by fat cells and reduces the growth of adipocytes 
[46]. A similar effect was achieved with pine nuts 
(the experiment carried out on obese rats), which, 
after being consumed for 12 weeks reduced the body 
weight by 17% alongside the white adipose tissue 
decrease by 18% (WAT, white adipose tissue), which 
is responsible for accumulation of triglycerides and 
cholesterol esters, release of free fatty acids and hav-
ing the endocrine role [47, 48]. On the other hand, 
almonds consumed with a low-carbohydrate diet 
revealed the synergistic effect, affecting the increased 
loss of body weight (by approximately 3.6% higher in 
comparison with the control group within the period 
of 6 months), and they also caused the lipid profile 
betterment (decrease of TG, TC, LDL-C and VLDL-C) 
[49]. The importance of pistachios in the body weight 
reduction was in examined in the Hindu population, in 
which the higher tendency for abdominal obesity was 
stated [50]. The consumption of nuts in the amount 
of 20% of the diet energy affected the reduction of 
TC and LDL-C (due to a high content of MUFA) as well 
as the adiponectin increase. It was also revealed that 
their intake correlated, in the specified ethnic group, 
with the loss of body fat spread viscerally as well as 
with the oxidative stress reduction. 

In recent years a number of hypotheses have 
emerged which aimed at explaining the lack of the 
expected body weight loss alongside the nut implemen-
tation. This may be caused by the incomplete energy 
absorption as well as the after-meal thermogenesis 
intensification, which corresponds to a higher protein 
intake and the lipid oxidation increase induced by the 

increased supply of unsaturated fatty acids [14, 51, 
52]. Another suggestion given was the one referring to 
the increased secretion of fat in faeces and obstructed 
digestion, related to the nut formation, enabling the 
destruction only of the first layer of cells [43, 53]. In 
the groups consuming nuts, the faster postprandial 
satiety, persisting for several hours after the meal was 
observed [14, 53]. The components responsible for the 
mechanism are most likely fibre and protein. It must 
also be noted that the energy density of these prod-
ucts is equally important. It was found that chewing 
almonds reduces the sense of hunger 10–40 times and 
contributes to the postprandial fullness being felt up 
to 2 hours after a meal [54]. It is believed that the high 
energy density of nuts is compensated by the decrease 
of calories supply (55–75% of energy), the loss of fat 
in feces (10–15% of energy) and the increased energy 
use (10% of energy), which accounts for no connec-
tion between their consumption and body weight gain 
being noted [52]. 

In view of above, nuts can be an effective factor in 
maintaining appropriate body weight and/or reduction 
of excessive body weight, although there is a need to 
conduct additional research in this area. However, on 
the basis of the existing literature [41–44, 47, 49], it can 
be concluded that they constitute a safe tool in both 
the glycaemic control and the lipid profile without the 
risk of adipose tissue gain, especially of the visceral one. 
There is a high probability of its reduction despite the 
high energy density demonstrated by nuts. The recom-
mended intake of nuts in a daily diet without the risk 
of body weight gain amounts to 30–50 g/d [55]. 

Nuts in the process of blood  
pressure regulation

The insulin resistance stimulates the adipocytes 
to increase the production of angiotensin II, which is 
responsible for the vessel contraction as well as for 
the blood pressure increase. L-arginine by stimulating 
the production of nitric oxide (NO) of vasodilatatory 
properties, demonstrates the antagonistic behaviour 
[3]. The nut-present magnesium additionally intensifies 
the action of nitrogen oxide and prostacyclines, as well 
as blocks the calcium channels. Nuts simultaneously 
contain high ratio of potassium, the lack or a slight 
amount of sodium, a large amount of MUFA, PUFA, 
folate and other antioxidant ingredients, which may be 
involved in the blood pressure regulation [6]. 

Meta-analysis of the 4 prospective studies revealed 
a positive correlation between the consumption of 
nuts and the reduced risk of hypertension [31]. The 
analysis of the following 7 studies showed, that every 
next serving of nuts daily decreases the likelihood of 
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coronary heart disease by 19% [19]. Yazdekhasti et al. 
[56], under the examination of this dependence in the 
Iranian population, showed their significant impact on 
the reduction of systolic and diastolic blood pressure, 
regardless of whether the nuts were roasted or salted. 
However, the PREDIMED examination [57] provided 
inconsistent results, which were justified by the authors 
with the probable lack of impact of the nuts on the sec-
ondary prevention — the majority of participants dem-
onstrated hypertension. Positive results were obtained 
by applying the Mediterranean diet with the addition 
of 30–84 g of walnuts, almonds or their mixture or 
20–50 g of walnuts exclusively [19]. However, it is worth 
noting, that the more frequent intake (at least once  
a day) was associated with the more seldom incidence 
of hypertension than in other groups [57]. Barbour et 
al. [19] in the review involving 44 studies concerning 
the effects of nuts on hypertension demonstrated that 
the treatment improvement occurs when it is accom-
panied by the long-term and regular consumption. 
The authors indicate that nuts constitute an important 
component of the diet designed for people suffering 
from hypertension, especially when other changes are 
being implemented. 

Summary
Nuts constitute an essential ingredient of a diet 

even in patients with type 2 diabetes. Due to the docu-
mented action in terms of the glycaemic control, the 
lipid profile, the blood pressure, and weight control, 
the action should be implemented as a tool for the 
realisation of the assumed therapeutic objectives as 
well as the prevention of numerous disease complica-
tions, including type 2 diabetes. The lack of the risk 
related to the body weight gain resulting from the 
nut consumption, which are characterised by high 
energy density and fat content, should be stressed. 
This should orientate nutritionists and physicians on 
the wider use of these products in the development of 
dietary recommendations. With respect to the recom-
mended intake of nuts the information is inconsistent 
(except for the FDA recommendations advising 42 g/d 
of nuts in order to reduce the risk of CVD). It is believed 
that within the control of type 2 diabetes as well as 
the primary prevention, the minimum intake of nuts 
should be at least 30 g/d, accounting for the emerging 
reports on the validity and safety (bearing no risk of 
weight gain) of implementation up to 60 g (56 g/d for 
glycaemic control) by stressing the regularity essence 
of their consumption and long-term support of the 
introduced changes. 
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