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Abstract
Background. The classification of dietary supplements as foodstuffs promotes widespread access to them and 
increases the possibility of patients using them without being monitored. Unreasonable or excessive consumption 
of these preparations poses risks to type-2 diabetes mellitus (T2DM) patients (among others) because it may induce 
disturbances in glycemic control. The aim of this study was to assess the frequency of dietary supplementation 
among patients using anti-diabetic drugs and such patients’ nutrient intake in order to evaluate the potential risk 
of interactions.
Material and Methods. The study participants were 150 diabetic patients who were asked about the type of phar-
macotherapy and dietary supplementation they used. The intake of minerals, vitamins, dietary fiber and long-chain 
polyunsaturated fatty acids (LC-PUFAs) from the patients’ diets were also assessed, using the 24-h dietary recall 
method. 
Results. The highest percentage of patients taking individual anti-diabetic drugs used supplements containing 
magnesium and herbs. They also often took antioxidant vitamins, B-group vitamins and omega-3 fatty acids. In 
the majority of patients (both those using supplements and those not), the dietary recall showed insufficient intake 
of potassium, calcium and magnesium, as well as of vitamin E, folic acid, vitamin D and LC-PUFAs. In addition, 
their diets provided high median amounts of iron, copper, vitamin A and β-carotene.
Conclusions. The level of dietary supplementation and the ill-balanced diets reported by the majority of the 
recruited T2DM patients indicate a  high possible risk of interactions with the anti-diabetic drugs. Therefore, 
patients should always consult their physicians regarding dietary supplementation, and medically trained staff 
should routinely assess dietary intake to avoid hazardous changes in the activity of drugs (Adv Clin Exp Med 2014, 
23, 6, 939–946).
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Complete treatment of type  2 diabetes melli-
tus (T2DM) includes pharmacotherapy and com-
plementary actions such as a  well-balanced diet, 
physical activity and generally leading a  healthy 
lifestyle. Numerous data confirm that patients suf-
fering from T2DM tend to make dietary mistakes, 
especially insufficient micronutrient intake [1–4]. 
A low intake of minerals and vitamins is very haz-
ardous due to increasing disturbances in carbohy-
drate metabolism which can influence the phar-
macological control of glycemia [5, 6]. Increasing 
public awareness of the role of nutrition in the 
prophylaxis and dietary therapy of many diseases, 

including T2DM, can lead patients to take dietary 
supplements, which are very often incorrectly con-
sidered substitutes for a well-balanced diet. 

The classification of dietary supplements as 
foodstuffs increases their availability and the pos-
sibility of their unmonitored use [7]. Dietary sup-
plementation may compensate for deficiencies 
of nutrients in a  typical diet (especially a  typical 
Western diet). However, unreasonable or excessive 
consumption of these preparations can pose a risk 
to consumers. There are few works in the available 
literature addressing the frequency of dietary sup-
plementation by T2DM patients and evaluating 
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the potential risk of interactions with anti-diabet-
ic drugs [8]. Polypharmacy is frequently observed 
among T2DM patients and is the key problem 
in giving good guidance to patients. In addition, 
a  poorly-balanced diet and excessive supplemen-
tation may contribute to disturbances in glycemic 
control. The purpose of this study was therefore 
to assess the frequency of dietary supplementation 
among patients using anti-diabetic drugs and such 
patients’ nutrient intake, in order to evaluate the 
potential risk of interactions.

Material and Methods
The study participants were 150  patients 

(100  women and 50  men) with diagnosed 
T2DM. All the patients were interviewed by trained 
staff using a questionnaire constructed by the au-
thors, which consisted of questions concerning the 
use of anti-diabetic drugs and dietary supplements. 
The patients were also asked about the time inter-
val between drug and dietary supplement admin-
istration and about their awareness of the potential 
interactions between them.

Nutrient Intake
All the participants’ intakes of minerals, vita-

mins, dietary fiber and long-chain polyunsaturat-
ed fatty acids (LC-PUFAs) were assessed to com-
pare the nutrient intake and (among those taking 
dietary supplements) the relevance of dietary sup-
plementation. The 24-h dietary recall method was 
used to collect diet-related data. Nutrient intake 
was calculated with DIETA 5.0 software (IŻŻ Na-
tional Food and Nutrition Institute, Warsaw, Po-
land) and compared with the Estimated Average 
Requirements (EAR) [9]. Intake of β-carotene was 
compared with the upper level (UL), whereas in-
take of Na, K, Mn and dietary fiber was compared 
with adequate intake (AI)  [9, 10]. The EAR (UL 
or AI) cut-offs were used to assess the prevalence 
of insufficient dietary intake of vitamins, minerals, 
dietary fiber and LC-PUFAs. 

Statistical Analysis
The data were analyzed using STATISTICA 

v. 10.0 software (StatSoft, Tulsa, OK, USA). Dif-
ferences in dietary nutrient intake between the pa-
tients using supplements and those not using them 
were evaluated with the U Mann Whitney test for 
nonparametric data. Differences in the percentage 
of supplemented and non-supplemented patients 
whose intake of nutrients was below the cut-off 
points were evaluated with the c2 test. A  p  value 

less than 0.05 was considered statistically signifi-
cant. All parameters are presented as median and 
range. 

Results

The Participants’ Characteristics 
The baseline characteristics of the T2DM pa-

tients who participated in the study are present-
ed in Table 1. The median age of the patients and 

Table 1. Characteristics of T2DM patients (n = 150) 
enrolled in the study (% of patients)

Parameters T2DM patients

Female/male, number 100/50

Age in years 64.0 (41.0–88.0)

Diabetes duration in years 5.3 (0.1–30.0)

Antihyperglycemic drugs

Metaformin/SU/insulin/acarbose 59.3/35.3/35.3/6.7

Coexistence of other diseases (with prescribed drugs)

CVD/dyslipidemia 74.7/50.0

Dietary supplementation

Yes/no 51.3/48.7

1 preparation 29.9*

2–3 preparations 53.2*

≥ 4 preparations 9.1*

Awareness of interaction between dietary supplements 
and drugs

Yes/probably/no 20.0/32.7/47.3

Obtained information on possible interaction between 
dietary supplements and drugs

Yes/no 15.6/84.4*

Physicians/pharmacist/nurses 83.3/8.3/8.3

Alcohol consumption

Yes/no 31.3/68.7

Regularly/occasionally 72.3/27.7**

Spirits (vodka, cognac, liquor)/  
   beer/wine

63.8/23.4/48.9**

Cigarette smoking

Yes/no 12.0/88.0

T2DM – type 2 diabetes mellitus; SU – sulfonylurea; 
CVD – cardiovascular disease; *percentage of patients taking 
dietary supplements (n = 77); **percentage of patients con-
suming alcohol (n = 47); values in years are median (range).
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median diabetes duration were 64.0  years and 
5.3  years, respectively. The highest percentage of 
patients took metformin, followed by sulfonylou-
rea, insulin and acarbose. About half of the re-
cruited patients declared that they took dietary 
supplements. Most of them reported taking 2 or 
3 supplements, and a  10th of them reported tak-
ing 4 or more. Only about 16% of the patients tak-
ing dietary supplements had received information 
about possible interactions between those prepa-
rations and drugs. Out of those, the highest per-
centage had received that information from phy-
sicians. Most of the patients declared that they did 
not drink alcohol and did not smoke. Among the 
patients who reported drinking alcohol, the major-
ity declared regular consumption (minimum once 
a week).

Dietary Supplementation

The frequency of simultaneous use of dietary 
supplementation and anti-diabetic drugs is pre-
sented in Table 2. 

Magnesium was the most popular dietary sup-
plement among the study participants, followed by 
various herbs, B-group vitamins and EPA/DHA. 
A  very small percentage of the patients supple-
mented their diets with dietary fiber, white mul-
berry and chromium.

The highest percentage of the metformin pa-
tient group used supplements containing magne-
sium, herbs, B-group vitamins, antioxidant vita-
mins and omega-3 fatty acids. An unexpectedly 
small percentage of this group took dietary fiber.

In the sulfonylourea (SU) patient group, 
the highest percentage took herbs as dietary 

Table 2. The frequency of simultaneous use of individual anti-diabetic drugs and dietary supplements (% of patients)

Components of dietary 
supplements

Patients taking dietary 
supplements [%]
(n = 77)

Patients simultaneously taking individual anti-diabetic drugs 
and dietary supplements [%]**

metformin 
(n = 43)

SU
(n = 27)

acarbose
(n = 5)

insulin 
(n = 34)

Mg 40.3 32.6 29.6 40.0 23.5

Ca 11.7 9.3 11.1 20.0 5.9

Cr 3.9 7.0 0.0 0.0 0.0

Other single minerals* 6.5 0.0 11.1 20.0 2.9

Multiminerals 6.5 2.3 3.7 0.0 8.8

Antioxidant vitamins 16.9 23.3 25.9 20.0 5.9

B-group vitamins 20.8 25.6 14.8 0.0 11.8

Vitamin D 5.2 7.0 3.7 0.0 2.9

Multi-vitamins 14.3 14.0 18.5 0.0 0.0

EPA and/or DHA 20.8 23.3 7.4 20.0 8.8

Milk thistle 11.7 18.6 3.7 20.0 2.9

White mulberry 6.5 11.6 11.1 0.0 8.8

Vilcacora 1.3 2.3 3.7 0.0 0.0

Other herbs 26.0 32.6 40.7 20.0 20.6

Algae** 5.2 9.3 0.0 0.0 0.0

Lutein 6.5 9.3 7.4 0.0 5.9

Coenzyme Q10 5.2 7.0 0.0 0.0 2.9

Glucosamine 2.6 4.7 0.0 0.0 0.0

Dietary fiber 2.6 4.7 0.0 20.0 2.9

Carnitine 1.3 2.3 0.0 0.0 0.0

* – Se, Zn, K, Fe; ** – spirulin, chlorella; SU – sulfonylurea; EPA – eicosapentaenoic acid; DHA – docosahexaenoic acid; ** 
– the sum of patients assigned to individual anti-diabetic drug groups does not equal all patients because of multi-treatment.
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supplementation. About one third of the SU pa-
tient group took dietary supplements with mag-
nesium. Every fourth SU patient took antioxidant 
vitamins. None of them took coenzyme Q10, glu-
cosamine, algae, dietary fiber or L-carnitine as di-
etary supplements. 

In the insulin patient group, magnesium was 
the most popular dietary supplement. Herbal di-
etary supplements were used by 20.6% of these 
patients. Other dietary supplements used in this 
group were B-group vitamins, multi-minerals, 
white mulberry and omega-3 fatty acids.

Several patients taking acarbose used di-
etary supplements containing magnesium, calci-
um, other single minerals (selenium, zinc, potassi-
um, iron), antioxidant vitamins, milk thistle, other 
herbs, omega-3 fatty acids and dietary fiber. 

Nutrient Intake
Nutrient intake was evaluated to assess whether 

the participants’ dietary supplementation was really 
needed, and if there were any differences in nutri-
ent intake from diets between the participants tak-
ing supplements and those who did not (Table 3).

The majority of the patients taking supple-
ments had insufficient amounts of the following 
minerals in their diets: potassium (about 96% of 
the patients), calcium (all the patients) and magne-
sium (67.5% of patients). Surprisingly, the intake 
of these minerals in the non-supplemented pa-
tients was even more inadequate: in this group all 
the patients had inadequate dietary potassium and 
calcium, and 78% had inadequate dietary mane-
sium. The median daily intake of trace minerals 
was very similar in the supplemented and the non- 
-supplemented T2DM patients, and there were no 
statistically significant differences between them. 
In almost half of the participants (both the sup-
plemented and the non-supplemented groups), the 
intake of zinc from their diets was insufficient.

Antioxidant vitamins (A, E, C and β-carotene) 
were provided by the participants’ diets in very 
different amounts. The median intake of vitamin 
A from diets was 702.2 µg/d (137.4% of the EAR) 
in the supplemented group and 674.1 µg/d (121.9% 
of the EAR) in the non-supplemented group. The 
diets of both the supplemented and non-supple-
mented groups provided a  high median amount 
of β-carotene, which met the upper level (UL) in 
150% and 137.1%, respectively. The majority of 
the supplemented and non-supplemented groups 
reported an insufficient intake of vitamin E (87% 
and 83.6%) and vitamin C (61.0% and 53.4%) from 
their diets. Inadequate intake of B1, B6 and B12 vita-
mins were noted respectively for 62.3%, 41.6% and 
46.7% of the supplemented group and for 67.1%, 

42.5% and 64.4% of the non-supplemented group. 
Compared to the supplemented patients, a statisti-
cally significant higher percentage of the non-sup-
plemented patients reported an inadequate intake 
of vitamin B12 from their diet (p  =  0.02). A  very 
high percentage of supplemented and non-supple-
mented patients (exceeding 90%) consumed insuf-
ficient amounts of folic acid. The mean intake of 
vitamin D by both the supplemented and non-sup-
plemented participants was very low, reaching the 
EAR in only 20.4% and 15.8%, respectively; how-
ever, the difference between these two groups’ vita-
min D intake was statistically significant (p = 0.02). 
About 60% of the supplemented patients showed 
an insufficient intake of LC-PUFA, and an even 
higher percentage of non-supplemented patients 
(exceeding 80%) consumed LC-PUFAs at a  lev-
el below the EAR; the difference between the two 
groups in meeting the EAR for LC-PUFAs was sta-
tistically significant (p < 0.01).

Discussion
This study focused on the frequency of dietary 

supplementation among T2DM patients in con-
nection with the potential hazards of such sup-
plementation. The mechanisms of interaction be-
tween the components of dietary supplements and 
oral anti-diabetic agents have not been explicitly 
described in the literature. The possible mecha-
nisms of hypoglycemic action have been summa-
rized for many dietary supplements, which makes 
it possible to hypothesize that drug-dietary supple-
ment interaction may indeed occur [11–14]. In this 
study, almost half the T2DM patients took dietary 
supplements, which could indicate a high potential 
risk of interactions with drugs or nutrients. 

Taking magnesium as a  dietary supplement 
by a high percentage of the participants was rather 
positive in light of the dietary magnesium deficien-
cy reported by both the supplemented and the non- 
-supplemented groups of patients. Magnesium is 
an essential co-factor for the enzymes involved in 
glucose metabolism, and it improves the suscepti-
bility of peripheral tissues to insulin  [15]. T2DM 
patients are usually characterized by a lower serum 
concentration of this mineral compared to nor-
mal subjects, as a result of an inadequate supply of 
magnesium from food and/or increased elimina-
tion from the body  [16]. A  proper supply of this 
nutrient from food or supplementation may have 
a  beneficial effect on glycemic control in T2DM 
patients [17]. 

Surprisingly, considering the fact that chromi-
um supplementation is recommended to T2DM 
patients and influences carbohydrate metabolism, 
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Table 3. Nutrient intake by T2DM patients using and not using dietary supplements 

Nutrients Nutrient intake [median, range]
% of EAR*/% of patients with nutrient intake below the cut-off point

T2DM patients using dietary supplements 
(n = 77)

T2DM patients not using dietary supplements 
(n = 73)

K [mg] 2491 (958.8–5346)
53.0/96.1

2505 (1004–4254)
53.3/100.0 

Ca [mg] 356.7 (107.6–895.6)
27.4/100.0

344.1 (167.9–977.3)
27.0/100.0

Mg [mg] 243.4 (96.4 – 745.3)
81.3/67.5

248.1 (103.2–501.9)
87.1/78.1

Fe [mg] 8.7 (2.7–35.1)
144.2/19.5

8.1 (3.2–18.0)
135.4/16.9

Zn [mg] 7.7 (2.7–25.0)
100.6/49.3

7.6 (3.2–16.5)
100.7/48.0

Cu [mg] 0.9 (0.2–2.1)
129.4/27.3

0.9 (0.4–1.7)
125.1/23.3

Mn [mg] 4.7 (1.3–12.1)
173.9/15.6

4.8 (1.4–15.1)
174.7/12.3

Vitamin A [µg] 702.2 (271.2–7029)
137.4/20.8

674.1 (222.6–5226)
121.9/30.1

Β-carotene [µg] 2897 (367.4–12670)
150/27.3

2636 (447.4–13385)
137.1/28.8

Vitamin E [µg] 5.8 (2.6–15.0)
65.1/87.0

5.1 (1.5–22.7)
60.6/83.6

Vitamin C [mg] 53.2 (17.3–213.0)
84.2/61.0

69.0 (11.3–172.6)
98.2/53.4

Vitamin B1 [mg] 0.9 (0.3–3.1)
92.7/62.3

0.9 (0.4–2.2)
90.0/67.1

Vitamin B2 [mg] 1.0 (0.4–2.8)
103.3/48.0

1.0 (0.5–2.3)
105.5/41.1

Vitamin B3 [mg] 13.8 (4.5–35.1)
120.9/35.1

13.5 (12.7–3.9)
112.9/41.1

Vitamin B6 [mg] 1.4 (0.5–3.6)
104.6/41.6

1.4 (0.6–2.8)
105.4/42.5

Vitamin B12 [µg] 2.1 (0.2–13.2)
106.3/46.7 b

1.7 (0.5–17.8)
82.7/64.4 b

Folic acid [µg] 199.0 (82.1 – 338.1)
62.2/94.8

193.6 (66.1–402.1)
60.5/90.4

Vitamin D [µg] 2.5 (0.2 – 14.5)
20.4 a/94.8

2.0 (0.3–11.2)
15.8 a/98.6

Dietary fiber 18.3 (3.4 – 42.8)
77.1/79.2

16.7 (6.4–37.2)
75.3/84.9

LC – PUFA 0.1 (0.0 – 1.9)
46.0 a/59.7b

0.1 (0.0–1.1)
25.1 a/82.2 b

a statistically significant differences in meeting the EAR (AI, UL) of nutrition between supplemented and non-supplemented 
patients (U Mann Whitney; p < 0.05); bstatistically significant differences in percentage of supplemented and non-supplement-
ed patients whose intake of nutrients was below the cut-off point; * – the upper level (UL) was taken for β-carotene to com-
pare the intake of this provitamin, whereas for Na, K, Mn and dietary fiber, adequate intake (AI) was used for comparison.



K. Zabłocka-Słowińska et al.944

only a  very small percentage of the recruited pa-
tients used supplements containing it. Chromium 
supplementation can be beneficial for fasting se-
rum glucose, total cholesterol and triglyceride con-
centrations and the percentage of HbA1c, as well 
as body weight and insulin sensitivity in T2DM pa-
tients [18–20]. On the other hand, it was not pos-
sible to evaluate chromium intake from the partic-
ipants’ diets, so it is unknown whether there was 
any necessity to supplement their diets with this 
trace mineral. 

Fewer than 20% of the participants used an-
tioxidant vitamins as dietary supplements. Anti-
oxidants can reduce hyperglycemia-induced tis-
sue damage and may be effective in preventing the 
progression of the chronic complications of diabe-
tes [15]. Chen et al. [21] demonstrated the synergis-
tic action of retinoids and insulin in the induction 
of glucokinase gene expression due to the activation 
of the retinoic acid receptor and retinoid X recep-
tor, which may help in glucose homeostasis. In turn, 
vitamin E supplementation by T2DM patients can 
help to reduce the risk of developing cardiovascular 
disease by preventing the oxidation of low-densi-
ty lipoproteins [15]. Shinde et al. [22] demonstrat-
ed a reduction in oxidative stress and an improve-
ment in antioxidant enzyme activity and vascular 
endothelial function in T2DM patients treated with 
anti-diabetic agents supplemented with vitamin E, 
as compared with patients treated only with glucose- 
-lowering drugs. However, the pro-oxidative action 
of vitamin E, which depends on the dose, the du-
ration of supplementation and the duration of dia-
betes, may alter the expected effect of supplemen-
tation  [22]. In the present study, the participants’ 
dietary intake of vitamin E and C were rather inad-
equate, therefore supplementation with these anti-
oxidants would be probably favorable.

It was also advisable for the patients’ diets to 
be supplemented with B-group vitamins (mainly 
B6) because of insufficient vitamin B  intake from 
their diets. Dietary supplementation with B-group 
vitamins, as used by 20.8% of the supplemented 
patients in this study, may be helpful in the pre-
vention and treatment of chronic complications of 
the cardiovascular and nervous systems of T2DM 
patients  [23]. It can also prevent vitamin B12 de-
ficiencies, which are common among T2DM pa-
tients treated with metformin [24]. It has also been 
shown that vitamin B12 status can be improved by 
calcium supplementation [25], which was reported 
by only about 10% of the patients treated with met-
formin; this is unfortunate, given their very poor 
dietary calcium intake.

Only a  small percentage of the patients in the 
present study took vitamin D  as a  dietary supple-
ment. Considering the dietary deficiencies of this 

vitamin shown in almost all the patients from both 
the supplemented and non-supplemented groups, 
it would be desirable for them to supplement their 
diets with this vitamin. Vitamin D plays an impor-
tant role in the proper secretion and activity of insu-
lin. Specific receptors for vitamin D are located on 
the surface of islet β cells, and binding vitamin D to 
them may enhance insulin secretion. Vitamin D is 
also known to be involved in maintaining the prop-
er extracellular concentration of calcium ions and 
their flow into the pancreatic β cells. An increased 
concentration of calcium ions in the cytosol of 
β cells promotes the release of insulin [26]. Sulfony-
lourea (SU) has a similar mechanism for enhanced 
insulin secretion  [26]. In the current study, only 
some of the patients taking SU used vitamin D as 
a dietary supplement. The intake of vitamin D and 
calcium from these patients’ diets was insufficient 
to enhance the pharmacological effect of SU.

Dietary supplementation with EPA/DHA is 
recommended for individuals with determined di-
etary deficiencies in LC-PUFAs. LC-PUFAs affect 
lipid-carbohydrate metabolism and exhibit insuli-
notropic and anti-inflammatory activity through 
membrane receptors [27]. They also inhibit the ex-
pression and activity of pro-inflammatory cytok-
ines and decrease the activity of the pro-inflamma-
tory nuclear factor β (NF-β), which promotes the 
expression and increases the activity of many pro-
inflammatory genes and molecules, e.g. cytokines 
and chemokines that induce insulin resistance [28]. 
An increased intake of LC-PUFAs (EPA, DHA) al-
so elicits an increase in skeletal muscle membrane 
fluidity, the number of insulin receptors and insu-
lin action [29]. Sankar et al. [30] also demonstrat-
ed the synergistic activity of sesame oil, consisting 
of 43% PUFA, with glibenclamide. Patients simul-
taneously taking this anti-diabetic drug and sesa-
me oil had significantly better biochemical results 
of carbohydrate metabolism than those who used 
only glibenclamide or only sesame oil. 

Among the T2DM patients recruited for the 
present study, many took dietary supplements con-
taining herbal ingredients that can interact with an-
ti-diabetic drugs. For example, SU is metabolized 
primarily in the liver, in particular by CYP2C9 and 
to a  lesser extent by CYP3A4. Inhibitors and in-
ducers of CYP2C9 and CYP3A4 9 (e.g. herbs) may 
alter the pharmacokinetics of sulfonylourea, which 
may affect its final therapeutic effect [31]. 

Taking white mulberry-containing supple-
ments while using anti-diabetic agents can be very 
hazardous due to the additional hypoglycemic 
properties of this supplement. Mulberry contains 
1-deoxynojirimycin (DNJ), which inhibits the 
α-glucosidase enzyme and fagomine; this, in turn, 
induces insulin secretion  [11]. Spirulina also has 
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antihyperglycemic properties, according to the lit-
erature [14]. The probable mechanisms of spiruli-
na action are stimulation of pancreatic islet β cells 
to secrete insulin and/or to increase the transport 
of glucose into the peripheral tissue [14]; this sig-
nificantly increases the probability of SU-spirulina 
interaction. In this study, only a low percentage of 
patients (5.2%) took the spirulina as a dietary sup-
plement, therefore the potential risk of overlap-
ping hypoglycemic activities was very low.

The study assessed the participants’ nutrient 
intake and compared the results from the supple-
mented and non-supplemented patient groups. It 
turned out to be very similar in both groups. Sur-
prisingly, the supplemented patients had some nu-
trients in their diets in higher median amounts than 
the non-supplemented patients did (vitamins A, 
E, D, B3, B12, β-carotene, and LC-PUFA), but no 
statistically significant differences were observed 
between these 2 groups except for K, vitamin D,  
vitamin B12 and LC-PUFAs intake. It seems that 
the patients’ decisions to take dietary supplements 
were rather haphazard and did not result from 
a preliminary assessment of their nutrient intake. 

The authors also found that the participants’ 
diets showed high deficiencies of some nutrients 
that are critical in the dietary care of diabetic pa-
tients, including vitamin E, vitamin C, folic acid 
and vitamin D, as well as potassium, calcium, mag-
nesium and LC-PUFAs. In the light of these re-
sults, dietary supplementation could improve the 
nutritional status of T2DM patients. On the oth-
er hand, the first step to enhance nutritional status 
would involve changes in incorrect dietary habits. 

The authors concluded that proper compre-
hensive care for T2DM patients entails pharma-
cotherapy and many complementary factors, such 
as appropriate nutritional status and use of di-
etary supplements. The potential risk of interac-
tions among the nutritional components of food, 
dietary supplements and anti-diabetic drugs may 
change the expected results of pharmacotherapy 
due to the supplements’ impact on the pharmaco-
kinetic or (more frequently) the pharmacodynam-
ic properties of the drug. Dietary supplementation 
with hypoglycemic effects and an ill-balanced diet 
were reported in a high percentage of the T2DM 
patients recruited for this study, which indicates 
a very possible risk of interaction with the anti-di-
abetic drugs they used. In view of the above, pa-
tients should always consult physicians regard-
ing dietary supplementation, and trained medical 
staff should routinely assess T2DM patients’ di-
etary intake to avoid hazardous changes in the ac-
tivity of drugs.

This study has several limitations and un-
certainties. Although data was collected on co-
existing cardiovascular disease and dyslipidemia, 
the patients were not asked about drugs used in 
these and other diseases. Multi-treatment is a very 
strong risk factor for interaction and may interfere 
with glycemic control, certainly more than dietary 
supplementation and/or an ill-balanced diet. Ad-
ditionally no information was obtained regarding 
the surveyed patients’ adherence to medication. 
As Cramer et  al.  [32] pointed out, poor adher-
ence to anti-diabetic drugs results in poor glyce-
mic control. 
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