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Abstract

A cross-sectional nutritional survey was carried out at the Latvian capital endocrinology outpatient clinic at Paul’s Stradins 
Clinical University Hospital from June to August 2015. The aim of  the present study was to investigate nutritional habits 
and its adherence to dietary recommendations among overweight/obese type II diabetes mellitus patients in Latvian sum-
mer season. A total of  50 non-insulin dependent T2DM patients were interviewed 16(32%) were men and 34(68%) were 
women. The mean of  age was 61 ± 9 years for women, and 56±10 years for men (p=0.06). The mean duration of  diabetes 
was 8 ± 6 years, glycated hemoglobin (HbA1c) was 7±0.5. Mean body mass index (BMI) of  patients was 34.3±5 kg/m2. 
Clinical and nutritional information were assessed using the clinical history-taking and single 24-h dietary recall method. 
The plausibility of  reported energy intake in the present study was determined by Goldberg method. Results of  diet records 
were compared with dietary recommendations. In our study 22% of  type 2. diabetic patients were energy under-reporters. 
Mean energy intake among plausible reporters was 2070 kcal/d. Mean carbohydrates intake among patients was 39 ± 7 % 
E, proteins 23 ± 5% E, fats 38 ± 6% E, dietary fiber 13 ± 4g/1000 kcal. Although all T2DM patients reported their daily 
intakes of  vegetables, however, excessive saturated fat and animal protein intake was investigated. We found statistically 
significant positive correlation between BMI and intakes of  energy (kcal), proteins (g/d), fats (g/d), and saturated fats, as 
well as negative correlation between BMI and intakes of  dietary fiber (g/1000kcal).
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Introduction

Diabetes mellitus type 2 is a long-term metabolic disorder that is 
characterized by high blood sugar, insulin resistance, and relative 
lack of  insulin [1]. Increases in overweight and obesity, unhealthy
diet and physical inactivity are risk factors for diabetes.

Dietary therapy and physical activity have possibility to improve 
clinical and metabolic outcomes, as well as to prevent complica-
tions of  diabetes [4].

Weight management should be the primary nutritional strategy in 
managing glucose control in type 2 diabetes for people who are 
overweight or obese [41].

Dietary patterns characterized by low intakes of  saturated fat and 
higher intakes of  unsaturated fat, as well as diets of  low glycemic 
index/load and higher in dietary fiber and whole grains are pro-
tective [41].

Although many patients receive nutrition recommendations, lit-
tle is known about food intake status in patients with T2DM in 
summer season. Seasonal climate differences may affect eating 
habits and level of  physical activity. In Latvian summer season, 
fresh fruits and vegetables are available for a relatively good price 
and huge variety from local producers compared with the winter 
season.

Authors in different countries have already described differences 
related to season in the intake of  cereals, milk products, fats, veg-
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etables and fruits [6, 7].

The assessment of  dietary intake based on data reported by the 
study participants is often prone to errors [8]. In our study all 
T2DM patients were overweight or obese, previous studies have 
shown, that under reporting of  energy intake is common when as-
sessing it in overweight or obese adults [9-11]. The identification 
of  misreports of  foods consumed (including under-reporters and 
over-reporters) is an important aspect in the assessment of  un-
certainties in food consumption data. Still, there are no methods 
and criteria for evaluation of  misreporting of  foods consumed 
that are widely accepted as the best choice for different age/sex 
groups in dietary surveys resulting in difficulties to compare the 
data directly between countries [12].

The plausibility of  reported energy intake in the present study was 
determined by Goldberg cut-off  method, updated by Black, it is 
the most used method for assessment of  misreporters of  energy
intake [8-10]. Goldberg method takes into account the errors as-
sociated with the number of  subjects, the length of  the dietary 
assessment and variation in each of  food intakes, basal metabolic
rate and physical activity.

To our knowledge, the evaluation of  seasonal dietary habits, its 
adherence to dietary recommendations, and identification of  en-
ergy under reporting in diabetic patients has not been investigated 
previously in Latvia.

Study aim/objective

The aim of  the present study was to investigate nutritional hab-
its and their adherence to dietary recommendations among over-
weight/obese type II diabetes mellitus patients in Latvian summer
season.

Subjects and Methods

Study population

Fifty non-insulin dependent T2DM patients who have been fol-
lowed up at the Latvian capital endocrinology outpatient clinic 
Paul’s Stradins Clinical University Hospital, and agreed to the in-
vestigation about food intake were included.

The information from patients was collected at the time of  visit-
ing a public endocrinology outpatient clinic from June to August 
2015. Patients were invited to participate in the study after the 
endocrinologists consultation, when we explained the purpose of  
the study and the confidentiality of  identification.

Inclusion criteria for patients in our study were the following: 
Both sexes type 2. Non-insulin dependent diabetic patients, age 
40-75 years. 
Exclusion criteria: cognitive impairment, patients >75 years, 
HbA1C > 7.5, insulin therapy, fasting, vegetarians.

Weight status was defined by calculating Body Mass Index (BMI), 
which is computed as body weight (kg) divided by height squared 
(m2). The World Health Organization (WHO) - BMI standards 
[24] were adopted to define obesity: <18.5 kg/m2 = underweight; 
18.5 – 24.9 kg/m2 = normal weight; 25 – 29.9 kg/m2 = over-

weight; 30+ kg/m2 = obese.

All the organizational issues regarding the survey were discussed 
prior to the research with the Latvian capital endocrinology out-
patient clinic Paul’s Stradins Clinical University Hospital and with
the Bioethics Committee. Permission to carry out the study was 
issued by the Bioethics Committee of  the Faculty of  Medicine at 
University of  Latvia on March 3, 2015.

Dietary assessment method

The actual summer dietary habits of  Latvian T2DM patients were 
investigated using single 24-h dietary recall method. The survey 
was performed by a trained interviewer using the face-to-face 
method at the endocrinology outpatient clinic at Paul’s Stradins 
Clinical University Hospital. The important factors in face-to-face 
method to obtain complete information are the use of  open-end-
ed questions, a non-judgemental manner/a neutral attitude/avoid 
asking questions in a manner that might influence the subject’s 
responses, and the use of  key questions and memory aids [12]. 

Data were collected for the previous day or over the 24-hour pe-
riod, either backward or forward. The participants were asked to 
recall the food and drinks consumed, food preparation methods,
recipe ingredients, brand names of  commercial products, use of  
dietary supplements, how much was consumed and specific infor-
mation of  the food (low fat, etc.).

To estimate the portion size, household measures and pictorial 
guide for portion size were used. The foods on this guide have 
been validated by expert nutritionists [13]. The book contains 
photos of  popular food and drink items, displays different por-
tions of  products and meals assessed in grams, making it pos-
sible to record the amounts of  all food products and meals con-
sumed. To determine daily calorie and macronutrient intake of  
some foods consumed at national level, the national food lists 
were used [14].

The calculations of  the nutritional components were calculated 
using Nutrisurvey 2007 Software [15].

Carbohydrate, protein and fat intakes are expressed as percent-
age of  total daily energy intake (%E); dietary fiber is expressed 
as g/1000 kcal. As well, consumed amount (g/day) of  main food 
groups has been examined. Diet records were compared with the 
dietary recommendations [2, 5, 32, 38, 41].

Energy requirements and identification of  under reporters

Prevalence of  under-reporting (UR) of  energy intake was inves-
tigated using Goldberg cut-off  method, updated by Black [9, 10]. 
To estimate basal metabolic rate (BMR) of  each studied individual 
it was recommended to apply the equation of  Schofield [16]. Be-
cause the Schofield equations have been found to lead to overes-
timation of  BMRs among obese subjects [17, 18], we classified 
implausible reporters by using alternative BMR equations, the 
Mifflin-St Jeor method, which have been shown to correspond 
well with measured values in both obese and non-obese subjects, 
and it also had the narrowest error range [19]. The calculations 
were otherwise identical to the Goldberg method.
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The Goldberg Equation is widely used in clinical nutrition and 
elsewhere to determine the validity of  the reported energy intake 
from diet recalls [9]. Implausible reporters had reported energy 
intake (EIrep)/estimated basal metabolic rate (BMRest) values 
that differed from physical activity level (PAL) by more than ±2 
standard deviations when standard deviations were calculated as 
prescribed by Black [9].

The participants estimated the time they spent performing physi-
cal activities last week. Physical activity level (PAL) was assessed 
using the International Physical Activity Questionnaire (IPAQ) 
items [20].

Statistical analysis

Statistical analysis was performed using the programs MS Excel 
2013 and IBM SPSS 22.00. Results are expressed as mean, stand-
ard deviation (± S.D.).

Independent samples t-tests were used to compare the mean val-
ues for these variables between the plausible and under-reporter 
groups.

Comparisons between reported and recommended means of  di-
etary intakes were carried out using one sample t-test (two-tailed). 
Pearson correlation was used to identify linear dependences be-
tween variables. Results were considered significant at a conven-
tional p < 0.05 level.

Results

A total of  50 T2DM patients were interviewed out of  who 
16(32%) were men and 34(68%) were women. Table 1. shows the 
anthropometric characteristics of  the study sample. Based on the 
World Health Organization (WHO) definition of  overweight and 

obesity all interviewed patients were overweight or obese. Mean 
BMI of  patients was 34.3 ± 5 kg/m2. The mean age was 61 ± 9 
years for women, and 56 ± 10 years for men, (p=0.06). The mean 
duration of  diabetes in the interviewed patients was 8 ± 6 years, 
glycated hemoglobin (HbA1c) was 7 ± 0.5.

Energy under reporters

In summer, our studied patients typically participate in walking 
and gardening and are at the level of  moderate physical activity, 
equivalent to 30 minutes of  at least physical activity of  moderate
intensity on most days accumulated in leisure and work time [20].

We evaluate misreporting at individual level by calculating cut-
offs for moderate physical activity (PAL=1.6). The subjects in our 
study with calculated values of  the ratio EIrep:BMRest in the in-
terval 0.90-2.84 are classified as plausible reporters. The subjects 
with individual EIrep:BMRest < 0.90 are categorized as under-
reporters, the subjects with individual EIrep:BMRest > 2.84 are 
categorized as over-reporters.

Comparing determined EIrep:BMRest of  each studied subject, 
using the Goldberg equation lower and upper cut-off  points for 
the corresponding moderate physical activity category (PAL=1.6), 
22% of  T2DM patients were under-reporters (UR). The rate of  
underreporting in men was 21%, while in women was 24% (Table 
2). There were no over-reporters in the sample. 

Because the exclusion of  UR from datasets would introduce bias, 
they were identified, but not excluded from the dataset [8].

The average intakes of  energy, macronutrients, main food groups 
and comparison between plausible and UR are detailed in Table 3 
for men and women. Reported portion sizes (g/d) of  main food 
groups (Table 3) were calculated in consumers only.

Table 1. Anthropometric data of  the sample according to gender.

Variables Men (n=16) Women (n=34)
Weight (kg) 106 ± 17 94 ± 16
Height (cm) 177 ± 5 163 ± 5
BMI (kg/m2) 34 ± 5 35 ± 6

BMI distribution (%)
25-29.9 (overweight) 27 23
30 and above (obese) 73 77

Data are expressed as mean ± SD.

Table 2. Energy intake and basal metabolic rate of  the sample according to gender.

Variables Men (n=16) Women (n=34)
EIrep *(kcal) 2221±445 1727±365

BMRest **(kcal) 1878±186 1496±191
EIrep /BMRest ratio 1.18±0.19 1.15±0.19

Ratio of  underreporting/Total (%) 21 24

* Reported Energy Intake; ** Estimated Basal Metabolic Rate; Data are expressed as mean ± SD.
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It was found, that plausible men compared to women had a signif-
icantly higher intake of  meat/meat products (+53g/day, p=0.05), 
bread (+57g/day, p=0.003). However, plausible women com-
pared to men had a higher intake of  dairy (+121g/day, p=0.05).

Dietary intakes of  fruits, meat/meat products and dairy were 
lower in women who underestimated their food intake, while UR 
men reported lower intakes of  potatoes, meat, grains/beans/leg-
umes (Table 3).

Macronutrients

In previous evidence based recommendations for diabetic pa-
tients having light or moderate physical activity recommended 
carbohydrate content must amount to 45-60% E, protein content 
must amount to 10-20% E, the percentage of  energy from fat 
should be between 25-35% E according to Diabetes and Nutri-
tion Study Group (DNSG) [5].

However, recent evidence is inconclusive for an ideal amount of  
macronutrient intake for people with diabetes, therefore goals 
should be individualized [3, 41].

Dietary fiber, carbohydrates

In our study mean carbohydrates intake among patients was 39 ± 
7g/d. Dietary fiber intake was 14 and 12 g/1000 kcal, respectively, 
for men and women. Comparison to EFSA recommendations 
daily dietary fiber intake (g/d) was lower in women (p<0.05), but 
not in men (p>0.05), 22 ± 4 g/d and 20 ± 6 g/d, respectively, for 
men and women, vs 25g/d.

People with diabetes should consume at least the amount of  fiber 
and whole grains recommended for the general population [3]. 
Intake of  dietary fiber is associated with lower all-cause mortality 
in people with diabetes [3].

Evidence is insufficient to support one specific amount of  carbo-
hydrate intake for all people with diabetes. For good health, car-
bohydrate intake from vegetables, fruits, whole grains, legumes, 
and dairy products should be advised over intake from other car-
bohydrate sources, especially those that contain added fats, sugars, 
or sodium [3].

In the present study main sources of  carbohydrates in T2DM 
patients were potatoes, bread, fruits, vegetables and dairy. All pa-
tients reported their daily intakes of  vegetables. The consump-
tion of  grains/beans/legumes were less common in our studied 
group. Bread and fruits were less frequently reported by women 
than by men (Table 4).

Fats

In our studied patients mean fat intake was 38 ± 6 %E. Saturated 
fats (SFA) contain of  16% of  daily calories, cholesterol 276 mg/d.

The amount of  dietary saturated fat and cholesterol recommend-
ed for people with diabetes is the same as that recommended for 
the general population. These recommendations include reducing
SFAs to <10% of  calories, aiming at < 300 mg dietary choles-
terol/day [3].

Individuals with diabetes should be encouraged to moderate their 
fat intakes to be consistent with their goals to lose or maintain 

Table 3. Reported dietary intake (mean ± SD) in plausible and under-reporters according to gender.

Dietary intake
Men (n=16)

P-value
Women (n=34)

P-valueUnder-reporters
( n=3)

Plausible reporters
(n=13)

Under-reporters
(n=8)

Plausible reporters
(n=26)

Energy, kcal 1834 ± 207 2318±440 0.02 1417 ± 115 1822 ± 363 0.008
Proteins, %E 22 ± 4 23 ± 4 n.s. 24 ± 2 22 ± 4 n.s

Carbohydrates,%E 42 ± 11 37 ± 7 n.s. 38 ± 5 38 ± 7 n.s.
Fats, %E 36 ± 5 40 ± 7 n.s. 38 ± 3 40 ± 6 n.s.

Dietary fiber, 
g/1000kcal 15 ± 4 12 ± 4 n.s. 13 ± 4 12 ± 5 n.s.

Vegetables, g/d 417 ± 247 310 ± 144 n.s. 208 ± 110 300 ± 152 n.s.
Fruits, g/d 327 ± 287 212 ± 167 n.s. 108 ± 84 241 ± 206 0.04

Grains/beans/ 
legumes, g/d 0 60±35 0.001 53±32 54±33 n.s.

Bread (mostly 
wholegrain), g/d 100 ± 20 119 ± 32 n.s. 80 ± 47 62 ± 42 n.s.

Potatoes, g/d 85 ± 7 182 ± 120 0.036 133 ± 114 157 ± 62 n.s.
Meat/meat prod-

ucts, g/d 155 ± 7 267 ± 56 0.01 121 ± 62 214 ± 99 0.009

Fish/seafood, g/d 115 ± 93 135 ± 79 n.s. 125 ± 104 125 ± 86 n.s.
Dairy, g/d 150 ± 91 125 ± 102 n.s. 103 ± 76 246 ± 100 0.04

% E, percentage of  total daily energy intake; n.s, non-significant difference; Mean±SD.
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weight [3]. Fat quality appears to be far more important than 
quantity. In people with type 2 diabetes, a Mediterranean-style, 
monounsaturated fatty acid (MUFA)-rich eating pattern may ben-
efit glycemic control and CVD risk factors and can, therefore, be 
recommended as an effective alternative to a lower-fat, higher-
carbohydrate eating pattern [3].

There is limited evidence of  people with diabetes on the effects 
of  omega-6 polyunsaturated fatty acids (PUFAs) [3].

Proteins

Mean protein intake was 23 ± 5 g/d, main sources of  them were 
meat and dairy, however fish/seafood were less common among 
T2DM patients (table 4).

For people with diabetes and no evidence of  diabetic kidney dis-
ease, evidence is inconclusive to recommend an ideal amount of  
protein intake for optimizing glycemic control or improving one 
or more CVD risk measures. Therefore, goals should be individu-
alized [3].

Dietary intake and correlation with BMI

Since all of  our studied patients were overweight/obese, addi-
tionally we analyzed correlation between BMI and dietary intake 
(Table 5.)

We found statistically significant positive correlation between 
BMI and intakes of  energy (kcal), proteins (g/d), fats (g/d), and 
saturated fats. As well negative correlation between BMI and in-
takes of  dietary fiber (g/1000 kcal) (Table 5).

As was mentioned above (table 4), reason for this may be that pa-
tients with higher BMI consume more dairy, meat/meat products 
rich in proteins and fats, especially saturated fats.

Discussion

Climate conditions may cause seasonal variations in dietary pat-
terns. In the present study, the assessment of  dietary intakes was 
obtained in Latvian summer season, when fresh fruits and veg-
etables are available for a relatively good price and in huge variety 
from the local producers.

World Health Organization recommend a daily intake of  at least 
400g of  fruits and vegetables per day (250 g/d of  vegetables and 

150 g/d of  fruits) [22]. In our study average intakes of  vegetables 
in T2DM patients was adequate. However only 56% of  women 
reported their fruit intake during 24-hr recall. The reason of  this 
could be the tendency to underreport fruit intakes by women 
more than men, what is seen in our study.

Recent randomized controlled trial was investigated the effect of  
increased fruit (+1 serving; 150 g/d), vegetable (+2 servings; 150 
g/d) intake in people with type 1 and type 2 diabetes on common
carotid intima media thickness (CCA IMT) progression, a marker 
of  subclinical atherosclerosis and predictor of  cardiovascular dis-
ease. Results of  this study shows that improving dietary quality in
people with well-controlled type 1 and type 2 diabetes may slow 
CCA IMT progression [37].

The EFSA Panel notes that in adults there is evidence of  ben-
efit to health associated with consumption of  diets rich in dietary 
fiber, e.g. reduced risk of  coronary heart disease and type 2 dia-
betes and improved weight maintenance. Such evidence should 
be considered when developing food-based dietary guidelines [2].

Despite the fact that our study took place in summer, the study 
shows that dietary fiber content does not adhere recommenda-
tions. An important mechanism of  action for dietary fiber is fer-
mentation in the colon and changes in gut microbiota. It is esti-
mated that about 30 g of  good bacteria are produced for every 
100 g of  fermented dietary fiber. Regular consumption of  the 
recommended amount of  fiber has the potential to attenuate glu-
cose absorption rate, prevent weight gain, and increase the load 
of  beneficial nutrients and antioxidants in the diet [39].

Nutritional obesity is associated with gut microbiota dysbiosis. 
This leads to occurrence of  gut permeability, promoting meta-
bolic endotoxaemia and initiating the development of  low-grade
inflammation and insulin resistance in the liver, muscles and adi-
pose tissue [34-36].

Some bacteria in the digestive tract have been found to produce 
a trimethylamine-N oxide (TMAO). Increased meat consump-
tion could elevate the dose of  L-carnitine and enhance trimethyl-
amine-N oxide (TMAO) production by the gut microbiota there-
by contributing to higher risks of  cardiovascular disease or kidney 
disease [31, 40]. This is especially important to know for diabetic
patient, because half  of  people with diabetes die of  cardiovascu-
lar disease. 10-20% of  people with diabetes die of  kidney failure 
[40].

Table 4. Frequency of  consumption of  main food groups according to the gender in T2DM patients, n=50.

Food groups Men (%) Women (%)
Potatoes 69 62

Grains/beans/legumes 25 38
Bread 100 68
Fruits 81 56

Vegetables 100 100
Meat/meat products 94 92

Fish/ seafood 25 18
Dairy 69 81
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Table 5. Pearson’s correlations between research variables.

1 2 3 4 5 6 7 8 9 10 11 12 13 14
1.BMI 1
2.Protein, g .447**

0.006
1

3.Veget. protein, g -0.045
0.793

0.298
0.074

1

4.Fats, g .468**
0.003

.554**

.000
0.202
0.230

1

5.MUFA, g 0.304
0.067

.447**
0.005

0.022
0.895

.782**

.000
1

6.PUFA, g 0.061
0.722

0.281
0.092

0.311
0.061

.368*
0.025

0.083
0.624

1

7.SFA, g .554**
.000

.415*
0.011

0.185
0.272

.886**

.000
.659**
.000

0.032
0.849

1

8.Cholesterol, mg 0.28
0.093

.579**

.000
-0.151
0.372

.375*
0.022

0.306
0.066

-0.055
0.746

.337*
0.042

1

9.Carbohydrates, g 0.317
0.056

0.267
0.11

.774**

.000
0.183
0.278

-0.01
0.952

0.152
0.368

0.312
0.060

-0.099
0.558

1

10.Monosacharides, g 0.033
0.847

0.195
0.248

.468**
0.004

0.194
0.249

0.184
0.277

0.288
0.084

0.074
0.663

0.082
0.631

.478**
0.003

1

11.Disaharides, g 0.299
0.073

0.267
0.11

.711**

.000
0.108
0.523

-0.143
0.399

0.264
0.115

0.171
0.311

-0.115
0.497

.852**

.000
.427**
0.008

1

12.Polysaharides, g 0.178
0.292

0.039
0.817

0.199
0.238

0.092
0.590

0.085
0.617

-0.251
0.133

0.320
0.054

-0.057
0.740

.435**
0.007

-0.277
0.097

-0.012
0.942

1

13.Energy, kcal .483**
0.002

0.083
0.623

0.165
0.328

0.231
0.168

0.120
0.479

0.060
0.725

0.281
0.092

-0.107
0.529

0.200
0.236

0.168
0.320

0.307
0.064

-0.158
0.349

1

14.Fiber. g/1000kcal -.431**
0.008

-.439**
0.007

-0.186
0.271

-0.245
0.145

-0.168
0.322

0.051
0.766

-0.261
0.119

-0.205
0.224

0.277
0.097

0.103
0.545

0.123
0.468

0.282
0.091

-0.107
0.530

1

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

Another study results shows that diet high in protein but reduced 
in carbohydrates and fiber affects the gut microbiota and fatty acid 
profiles in obese men. After a 4-week period, the high-protein diet
resulted in a significant decrease in fecal cancer-protective me-
tabolites and increased concentrations of  hazardous metabolites. 
Furthermore, a high intake of  protein also decreased fiber-derived
antioxidant phenolic acids and their derivatives [33].

As a matter of  fact, there is a possibility that the patients con-
sciously underreported their intakes in fiber and carbohydrates 
rich foods, as in their opinion diabetes is related to high carbohy-
drate content.

From the studied group the rate of  energy underreporting in 
men was 21%, while in women was 24%, and this result agrees 
with Norway study, there the difference between the proportion 
of  women (17%) and men (15%) who were underreporting was 
small [22]. However, in another study percentage of  under-re-
porters was higher (50% males and 66% females) [9].

In a similar tendency to our study, SeungheeKye et.al. compared 
the average food intake among plausible and UR women and ob-
served decreased meat and fruits intake [11]. However, different 
from these findings, we also found decreased dairy intake in UR 
women. In our study intakes of  potatoes and meat were lower in 
men who underestimated their food intake. These findings are 
similar to the previous study [11].

Explanation for energy underreporting among TDM patients 
may be related to psychological and behavioral characteristics as-
sociated with excessive body weight, which can lead to energy and 

meal size underreporting.

Our study shows excessive meat and protein intake among stud-
ied patients. Greater total, unprocessed, and processed red meat 
intakes were associated with higher plasma C-reactive protein 
(CRP), ferritin, fasting insulin, and HbA1c and lower adiponectin 
levels [27]. In Europe, adult protein intakes at the upper end (90-
97.5th percentile) of  the intake distributions have been reported 
to be between 17 and 27 E% [38].

Excessive protein intake can have a stimulating effect on bio-
chemical pathway called the mammalian target of  rapamycin 
(mTOR), which is also associated with many cancers [28]. In the 
recent study, respondents aged 50–65 reporting high protein in-
take had a 75% increase in overall mortality and a 4-fold increase 
in cancer death risk during the following 18 years. However, these 
associations were either abolished or attenuated if  the proteins 
were plant derived [29].

Intervention studies provide evidence that high fat (>35 E%), low 
carbohydrate (<50 E%) diets are associated to adverse short- and 
long-term effects on body weight, although data are not sufficient 
to define a Lower Threshold of  Intake (LTI) for carbohydrates 
[2].

Evidence indicates that reducing the amount of  total fat intake 
to less than 30% of  total energy intake helps prevent unhealthy 
weight gain in the adult population [25-27].

In the present study fat intake was 38±6 %E, saturated fatty ac-
ids was 16% E. Total fat intakes in adults in European countries 
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ranges from less than 30 E% to 47 E%. In general, mean intakes 
of  fats were lowest in Norway and Portugal and highest in Latvia, 
Lithuania and Greece [32]. Evidence suggests that diets with <35 
E% fat may provide some advantages over diets with >35 E% fat 
in medium-term weight reduction and long-term prevention of  
weight gain [32].

According to nutrition therapy recommendation for adults with 
diabetes 5% energy replacement of  saturated fatty acid (SFA) 
with MUFA improves insulin responsiveness in insulin-resistant 
and type 2 diabetic subjects [3].

Thus, according to studies, diet composition could have a signifi-
cant role in the development of  some cancers, cardiovascular and 
kidney diseases in T2DM patients. It is very important to prevent
these diseases by changing eating habits.

According to our study results it would be recommended to shift 
animal protein and fat content to plant sources, which are rich in 
dietary fiber and micronutrients.

Despite our findings, the current study has several limitations. 
First, there was a higher percentage of  women in the sample stud-
ied (68%), compared to the men (32%) and possibility that small 
sample size (n=50) has lead to the selection bias. Second, for the 
analysis of  food intake a single day 24-h recall method was used. 
Food intake on a single day, most probably, does not capture the
pattern of  usual intake [8]. Reporting of  energy intake may be 
influenced by different factors including education level, social 
desirability, income level, which were not analyzed in our study.

However, the main advantages of  the face-to-face interview are 
that it allows for better rapport, the more personal relationship 
may increase response rate due to the personal contact with the 
interviewer and there is a potential for more detailed probing of  
participants’ responses [8]. The food pattern effects of  seasonal 
variations require further investigation, particularly in Latvia and 
other countries with clearly defined seasonal differences.

However, we do think that the interpretation of  this study regard-
ing the habits of  food intake in summer season in T2DM patients 
is quite helpful for the nutritionists, physicians and co-medical 
stuff  in real clinical practice.

Conclusions

Our results indicate that compliance to dietary recommendations 
is not satisfactory in Latvian summer season. Although all T2DM 
patients reported their daily intakes of  vegetables, however, exces-
sive saturated fat and animal protein intake was investigated.

We found statistically significant positive correlation between 
BMI and intakes of  energy (kcal), proteins (g/d), fats (g/d), and 
saturated fats, as well as negative correlation between BMI and 
intakes of  dietary fiber (g/1000kcal).
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