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Background. liver transplantation (ltx) is the ultimate treatment for some hepatologic patients (pts), very often observed 
having excessive weight gain after operation, resulting in an increased risk of non-communicable diseases (ncds). 
Objectives. the aim of the pilot study was to evaluate the chosen lifestyle risk factors of ncds (nutritional status, intake of energy, 
micronutrients, cholesterol and fiber, smoking habit and physical activity) of ltx pts. 
Material and methods. the pilot study group consisted of 44 pts (13 women and 31 men) of the department of transplant Medicine 
and nephrology, Medical university of warsaw. anthropometric, nutritional, smoking habit and physical activity data was collected 
from september 2015 till May 2016. 
Results. Mean body weight was 85.3 ± 15.6 kg, mean body mass index (BMi) – 29.1 ± 4.5 kg/m2, mean waist circumference (wc)  
– 101.9 ± 12.3 cm, mean % of total body fat – 28.8 ± 7.9%. Only ca. 16% of pts had a normal BMi. More than 90% of pts had abdomi-
nal obesity. Mean energy intake was 1,605.4 ± 441.6 kcal (percentage of energy protein/total fat/carbohydrates – 18.2 ± 3.2%/34.4  
± 5.8%/47.1 ± 6.0%), cholesterol intake 264.6 ± 100.7 mg, dietary fiber intake 17.4 ± 5.8 g daily. Mean number of steps was 7,163.2  
± 3,344.5 per day, and mean daily Met was only 1.5 ± 0.3. Moderate physical activity lasted on average for 02:06 ± 01:27 (hh:mm). the 
prevalence for smoking was 23%. 
Conclusions. the diet of ltx pts was based on improper proportions of macronutrients. anthropometric measurements of these pa-
tients revealed an impaired nutritional status, including metabolic obesity. the physical level of activity was insufficient. the prevalence 
for smoking was similar to the general Polish population. the presence of ncd risk factors among ltx pts requires the creation of inter-
professional teams of health care workers. 
Key words: life style, liver transplantation, risk of non-communicable diseases. 
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Background 

liver transplantation (ltx) is the ultimate treatment for 
some hepatologic patients (pts) in direct danger to life due to 
liver failure. at the same time, it often provides an improvement 
in the quality of life. excessive weight gain after ltx is distinc-
tive in this group. as ltx pts become free of dietary restrictions 
prior to surgery, they desire to recover the lost body weight due 
to negative energy balance, low protein intake and inadequate 
diet composition, which often results in overweight or obesity 
[1, 2]. an increase in BMi of 119 american ltx pts from 24.5  
± 4.4 kg/m2 to 29.0 ± 10.6 kg/m2 was observed over 12 months 
in 2006 [3]. ribeiro et al. in 2014 reported excessive weight at 
a level of 57% in Brazilian ltx pts, with an obesity prevalence 
equal to 26.2% (of 42 ltx pts aged 50.1 ± 13.1 years), which was 
confirmed the same year by silva alves et al. when assessing 
the prevalence of obesity among 36 Brazilian pts up to 2 years 
after ltx (29.4% with a mean waist circumference of (wc) 95.9  
± 15.0 cm) [4, 5]. in 2007, the mean body mass index (BMi) of 18 
dutch ltx pts aged 48.0 ± 11.8 years was 26.6 ± 5.0 kg/m2, mean 
wc 96.6 ± 16.8 cm and mean percentage of total body fat 26.9 
± 6.4% [6]. excessive body mass (overweight and obesity) was 

reported for 28% of Polish ltx pts by Bulzacka in 2008 vs 58.6% 
in the Polish population [2, 7]. 

excessive weight gain often results in cardiovascular dis-
ease (cVd) and metabolic syndrome, with a higher prevalence 
compared to the general population: cVd 25%, hypertension 
60–70%, metabolic syndrome 44–58%, type 2 diabetes mellitus 
30–40%, dyslipidemia 45–69% [8].

Physical inactivity and excessive food intake are the main 
risk factors for overweight and obesity [2]. the reported nutri-
tional mistakes in the diet of 119 american ltx pts in 2006 and 
in later studies were: increased percentage of energy from pro-
tein (ca. 17%) and increased percentage of energy from fat (ca. 
35%) [3, 9, 10]. da silva alves et al. reported an extremely low 
daily dietary fiber intake by Brazilian ltx pts [2]. these incorrect 
proportions of energy sources, together with the lack of physi-
cal activity (Pa), should be considered as the causative factors of 
abdominal obesity (waist circumference and increased percent-
age of body fat), and thus increased BMi [3, 10, 11]. the imple-
mentation of Pa after ltx should be recognized as a long-term 
goal. currently, rehabilitation of ltx pts begins in the first few 
days after ltx, but unfortunately, in most cases, this is limited to 
rehabilitation in the hospital by two to four weeks after the op-
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eration. Pa is essential for the proper functioning of the human 
body. studies clearly show that regular Pa during leisure time 
plays an important role in reducing the risk of ncd and mortality, 
as well as demonstrates its beneficial effects during recovery af-
ter major surgical operations, including ltx [12, 13]. reduced PA 
has been observed in numerous studies examining the behavior 
and the quality of life of ltx pts [4, 13–15]. a sedentary lifestyle 
can increase the risk of cVd and affect the rise of metabolic dis-
orders. Patients with regular Pa showed greater vitality and ex-
perience fewer restrictions on the functioning of daily life [12]. 

dietary counseling and motivating appropriate eating habits 
or Pa seem to be a necessary complement to the treatment of 
ltx pts and should be initiated soon after ltx and with regular 
follow-up [3]. 

along with an increase in the number of ltx and an im-
proved survival rate of ltx pts, long-term medical and nutrition-
al care should be provided not only by transplantologists, but 
also by family medicine doctors, together with physiotherapist 
and dietitians/nutritionists to improve clinical output and pre-
vent ncd in the population of ltx pts [8, 12, 16, 17]. 

Objectives 

the aim of this pilot study was to evaluate the chosen life-
style risk factors of ncd (nutritional status, intake of energy, 
macronutrients, cholesterol and fiber, smoking habits and phys-
ical activity) of Polish ltx pts. 

Material and methods

the pilot study group consisted of 44 consecutive pts (13 
women and 31 men) and was collected from september 2015 
till May 2016 at the department of transplant Medicine and ne-
phrology, Medical university of warsaw. the ltx was performed 
between 2003–2014. the inclusion criteria were ltx pts and 
their voluntary participation in the study. 

the anthropometric measurements of weight, height, waist 
circumference (wc) and body composition (total body fat per-
centage – %tF) were performed using a validated scale (accu-
racy 0.1 kg and 0.1 cm), a measuring tape (accuracy 0.1 cm) and 
Maltron the Bioscan 920-2s Multi-frequency analyzer (accuracy 
0.01%). Body mass index (BMi) was assessed with the guidelines 
of the world health Organization (whO), wc – with the guide-
lines of the international diabetes Federation (idF) from 2006. 
%tF > 25% in men and > 30% in women indicated metabolic 
obesity [9, 17–20].

the dietary data was collected with 7-day dietary records 
of whole day food ration (wdFr). Quantitative assessment of 
the 298 wdFr was made using diet 5 software. the content of 
the macronutrients (protein, fats, carbohydrates), percentage 
of total energy (%te), fatty acids (Fa) (saturated [sFa], monoun-
saturated [MuFa] and polyunsaturated [PuFa], “trans”, Omega 
6, Omega 3), cholesterol and dietary fiber (dF) was compared 
with whO recommendations: for the adult population or for 
cVd prevention (table 1) [9, 17].

energy requirement (er) was estimated using the physical 
activity level (Pal) factor. the Pal assessment (duration and in-
tensity of Pa, Metabolic equivalent of the task (1 Met = 1 kcal/ 
/kg/h or 3.5 ml O2/kg/min), number of steps [ns]) was done us-
ing the seansewear armband, BodyMedia’s, usa (worn 3–7 days). 
the range of Pal based on Met or ns is given in table 2 [21, 22]. 

statistical analysis was performed using statistica software 
(w shapiro–wilk test, student’s t-test, an independent-samples 
t-test, spearman’s rank correlation coefficient). the results are 
presented as percentage (%), for normally distributed data as 
mean (Xsr) and standard deviation (sd), for abnormally distrib-
uted data as median (Me) and minimum (Min) or maximum 
(Max). the significance level was p < 0.05. 

Table 1. WHO dietary recommendation [9]
Nutritional factor (intake as 
%TE or in units)

WHO recommendation

total fat 15–30%
sfA < 10% 
PufA 6–10% 
Omega 6 Fa 5–8% 
Omega 3 Fa 1–2% 
„trans” Fa < 1% 
MufA difference of total fat  

– (sFa + PuFa + “trans”)
carbohydrates 55–75% 
sugar < 10%
Protein 10–15%

cholesterol < 300 mg (in cVd prevention  
< 200 mg)

dietary fiber 25 g (in cVd prevention 30–45 g)

te – total energy; sFa – saturated fatty acids; PuFa – polyunsaturated 
fatty acids; MuFa – monounsaturated fatty acids, “trans”; Fa – “trans” 
fatty acids; cVd – cardiovascular disease. 

Table 2. The range of physical activity level based on metabolic 
equivalents or on number of steps per day [22]

PAL MET NS per day

sedentary < 3 Met < 5,000

low – 5,000–7,499

Moderate 3.0–5.9 Met 7,500–9,999

Vigorous 6.0–8.9 Met > 10,000

Very vigorous > 9 Met > 12,500

Pal – physical activity level; Met – metabolic equivalent; ns – number 
of steps.

Results
the pilot ltx group consisted of 44 pts (13 women and 31 

men) aged 27–68 (avg. 51.5 ± 11.0) years, mean body weight 
85.3 ± 15.6 kg, mean BMi 29.1 ± 4.5 kg/m2, mean wc 101.9  
± 12.3, mean %tF 28.8 ± 7.9% (table 3). Only 13 (29.6%) pts had 
returned to occupational activity after ltx.

less than 23% pts smoked cigarettes (no statistically signifi-
cant difference between genders). Only ca. 16% pts had normal 
BMi. More than 90% of pts had abdominal obesity, according to 
idF recommendations (table 4). 

Bioelectrical impedance analysis (Bia) was performed for 
43 pts. Metabolic obesity was found in 65.1% of respondents 
(69.2% women and 63.3% men; no statistically significant differ-
ences according to gender).

the mean te intake in wdFr was 1,605.4 ± 441.6 kcal. 
the estimated er was not reached by ca. 95% of the partici-
pants, including 100% of the women. the recommended %te 
from protein of < 15% was reported in 11.4% of the ltx pts (no 
statistically significant differences according to gender), from 
total fat – 18.6 % (41.7% women and only 9.7% men had the 
recommended %te from total fat < 30%; p = 0.016) and from 
carbohydrates – in 60.5% (75% women and 25.8% men had the 
recommended %te from carbohydrates > 50%; p = 0.003). the 
average sFa intake was 21.8 ± 7.7 g (12.2 ± 2.6% te). Males sig-
nificantly more often exceeded the recommended %te from 
sFa  < 10% (83.9% men vs 25% women; p = 0.002). the mean 
cholesterol intake (264.6 ± 100.7 mg) was within the whO rec-
ommendation for the general population, but was too high ac-
cording to cVd prevention guidelines. the sucrose consumption 
was in concurrence with the guidelines of < 10% te of wdFr. 
the average intake of dF was 17.4 ± 5.8 g (table 6). Only 9.3% 
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Table 3. Characteristics of LTx group
Parameter Women Men Total

n Xsr ± SD
*Med (Min–Max)

n Xsr ± SD
*Med (Min–Max)

n Xsr ± SD
*Med (Min–Max)

age [years] 13 45 (29–68) 31 53 (27–67) 44 51.5 (27–68)
weight [kg] 13 73.7 ± 11.5 31 90.1 ± 14.5 44 85.3 ± 15.6
height [cm] 13 164.2 ± 8.2 31 173.8 ± 7.2 44 171.0 ± 8.6
BMi [kg/m2] 13 27.5 ± 4.5 31 29.8 ± 4.4 44 29.1 ± 4.5
wc [cm] 13 92.9 ± 10.9 30 105.8 ± 10.9 43 101.9 ± 12.3

tBF [%] 13 35.1 ± 7.5 30 26.1 ± 6.5 43 28.8 ± 7.9

 BMi – body mass index; wc – waist circumference; tBF – total body fat.

Table 4. Body mass index and waist circumference of LTx pts [9, 17]

Measurement Women Men Total P 1, 2

1 2 3
n % n % n %

BMI [kg/m2]
underweight 17.0–18.5 0 0.0 0 0.0 0 0.0 –
normal 18.5–24.9 4 30.8 3 9.7 7 15.9 0.0810
Overweight 25.0–29.9 5 38.5 15 48.4 20 45.5 0.5463
1st degree of obesity 30.0–34.9 4 30.8 10 32.3 14 31.8 0.9229
2nd degree of obesity 35.0–39.9 0 0.0 3 9.7 3 6.8 0.2453
3rd degree of obesity ≥ 40.0 0 0.0 0 0.0 0 0.0 –
WC [cm]
normal women < 80 cm

men < 94 cm
1 7.7 3 10.0 4 9.3 0.8109

abdominal obesity women > 80 cm
men > 94 cm

12 92.3 27 90.0 39 90.7 0.8114

BMi – body mass index; wc – waist circumference. 

Table 5. Macronutrient intake and percentage of energy (%E) in the whole day food ratio (WDFR) of LTx pts
Macronutrient/(%E) Women n = 12 Men n = 31 Total n = 43
energy [kcal] Xsr ± sd 1,409.2 ± 451.4 1,681.3 ± 420.7 1,605.4 ± 441.6
Protein [g] Me 56.3 71.0 67.5

Min–Max 43.0–102.8 45.1–141.6 43.0–141.6
Protein [%e] Xsr ± sd 17.9 ± 4.0 18.3 ± 2.9 18.2 ± 3.2
total fat [g] Me 46.6 62.4 59.6

Min–Max 20.7– 85.4 34.5–134.3 20.7–134.3
total fat [%e] Xsr ± sd 30.4 ± 4.8 35.9 ± 5.4 34.4 ± 5.8
MuFa [g] Me 20.8 25.9 24.3

Min–Max 7.0–38.3 13.8–64.0 7.0–64.0
MuFa [%e] Xsr ± sd 12.3 ± 2.7 15.0 ± 3.0 14.2 ± 3.1
PuFa [g] Me 7.7 7.8 7.8

Min–Max 3.0–17.6 4.7–22.1 3.0–22.1
PuFa [%e] Me 4.8 4.7 4.7

Min–Max 3.2–8.4 3.3–8.5 3.2–8.5
sFa [g] Xsr ± sd 16.63 ± 6.6 23.8 ± 7.2 21.8 ± 7.7
sFa [%e] Me 9.8 13.1 11.6

Min–Max 8.1–17.5 8.8–16.7 8.1–17.5
cholesterol [mg] Me 215.3 242.2 242.2

Min–Max 114.1–324.6 153.0–510.0 114.1–510.0
carbohydrates [g] Me 179.7 196.1 193.7

Min–Max 124.8–283.9 120.6–382.7 120.6–382.7

of ltx pts consumed the minimal recommended amount of > 25 
g. none of the women and only 6.5% of the men reached the 

recommended cVd prevention level of dF intake of > 30 g daily. 
nutritional data is presented in tables 5 and 6.
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Table 5. Macronutrient intake and percentage of energy (%E) in the whole day food ratio (WDFR) of LTx pts
Macronutrient/(%E) Women n = 12 Men n = 31 Total n = 43
carbohydrates [%e] Xsr ± sd 51.2 ± 3.8 45.5 ± 6.0 47.1 ± 6.0
sucrose [g] Me 32.0 26.2 30.1

Min-Max 5.8–57.1 10.0–89.9 5.8–89.9
sucrose [%e] Xsr ± sd 8.4 ± 3.2 7.8 ± 3.4 8.0 ± 3.3
dietary fiber [g] Xsr ± sd 16.6 ± 5.2 17.7 ± 6.1 17.4 ± 5.8

e – energy; MuFa – monounsaturated fatty acids; PuFa – polyunsaturated fatty acids; sFa – saturated fatty acids; Xsr – mean; sd – standard devia-
tion; Me – median; Min – minimum; Max – maximum.

Table 6. Mean intake of macronutrients in the whole day food ratio (WDFR) of LTx pts in comparison to WHO recom-
mendations [9]
Macronutrient Women n = 12 Men n = 31 Total n = 43 P1, 2

1 2 3
n % n % n %

energy < er 12 100.0 29 93.6 41 95.4 0.3675
> er 0 0.0 2 6.5 2 6.7 –

Protein < 15% wdFr 3 25.0 2 6.5 5 11.6 0.0887

> 15% wdFr 9 75.0 29 93.5 38 88.4 –
total fat < 30% wdFr 5 41.7 3 9.7 8 18.6 0.0156

> 30% wdFr 7 58.3 28 90.3 35 81.4 –
carbohydrates < 50% wdFr 3 25.0 23 74.2 17 39.5 0.0031

> 50% wdFr 9 75.0 8 25.8 26 60.5 –
sucrose < 10% wdFr 8 66.7 22 71.0 30 69.8 0.783

> 10% wdFr 4 33.3 9 29.0 13 30.2 –
sfA < 10% wdFr 9 75.0 5 16.1 14 32.6 0.0002

> 10% wdFr 3 25.0 26 83.9 29 67.4 –
PufA > 6% wdFr 2 16.7 7 22.6 9 20.9 0.669

< 6% wdFr 10 83.3 24 77.4 34 79.1 –
MufA > 20% wdFr 0 0.0 3 9.7 3 7.0 0.2639

< 20% wdFr 12 100.0 28 90.3 40 93.0 –
cholesterol < 200 mg 6 50.0 9 29.0 15 34.9 0.1957

> 200 mg 6 50.0 22 71.0 28 65.1 –

< 300 mg 11 91.7 19 61.3 30 69.8 0.0517
> 300 mg 1 8.3 12 38.7 13 30.2 –

dietary fiber > 25 g 1 8.3 3 9.7 4 9.3 0.8917
< 25 g 11 91.7 28 90.3 39 90.7 –
> 30 g 0 0.0 2 6.5 2 4.7 0.3675
< 30 g 12 100.0 29 93.6 41 95.4 –

er – energy requirement; sFa – saturated fatty acids; PuFa – polyunsaturated fatty acids; MuFa – monounsaturated fatty acids. 
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Figure 1. correlation between percentage of energy 
from total fat in wdFr and body weight
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Figure 2. correlation between waist circumference and 
wc and percentage of energy from sfA in wdfr
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 a positive correlation was observed between: %te from to-
tal fat in wdFr and body weight (r = 0.3436; p = 0.026) (Figure 1); 
wc and %te from sfA in wdFr (r = 0.4475; p = 0.04) (Figure 2). 
Mean ns was 7,163.2 ± 3,344.5 per day, and mean daily Met 
was 1.5 ± 0.3. Moderate Pa lasted on average for 02:06 ± 01:27 
(hh:mm) (table 7). daily Pal measured by ns qualified respon-
dents as the group with sedentary (34.1% of measurements) or 
low Pa (22.7% of measurements). the recommended level and 
time of Pa (> 3 Met and > 45 minutes daily) was realized by 
81.8% of ltx pts, from 30 to 45 minutes – 11.4% of ltx pts.

 there was no statistically significant difference between 
genders in: Pal, Pa time, recommended level and time of Pa.

Table 7. Physical activity of LTx pts

Parameter n Xsr  ± SD

step number 44 7,163.2  ± 3,344.5
Mean Met 44 1.5  ± 0.3

Me Min Max
time of Met 
(hh:mm)

 < 3 44 21:19 11:09 23:22
3–6 44 01:51 00:10 06:29
6–9 44 00:01 00:00 00:13
 > 9 44 00:00 00:00 00:00

Discussion

Our young/middle-aged ltx pts were characterized by ex-
cessive body weight (average body weight 85.3 ± 15.5 kg and 
BMi 29.1 ± 4.5 kg/m2), which is similar to data published by ri-
beiro et al., Berbke et al. and silva alves et al. [2, 4, 6]. the per-
centage of overweight and obese ltx pts in our study was higher 
compered to the adult Polish population or Bulzacka data [5, 7]. 
incorrect wc had less than ca. 90% participants of our study  
– mean wc 101.9 ± 12.3 cm, which increased the risk of cVd/ 
/ncd [23] and was reported by other researchers [2, 6, 7]. 

attention was drawn by the high percentage of ltx pts with 
metabolic obesity in the studied group (65%), with the average 
body fat percentage being 28.81 ± 7.9%, which is similar to the 
dutch and Brazilian data [4, 6].

the average energy intake by our ltx pts was 1,605.4  
± 441.6 kcal, which was equal to ca. 65% of the expected energy 
requirements. although these results are comparable with the 
results of the ribeiro et al. study of ltx pts, in which the report-
ed energy intake was 1,620 ± 457 kcal [4], but was much lower 
than that reported for italian ltx pts (2,100 ± 506 kcal) [23]. this 
might be the result of the underestimation of the quantity of 
products and dishes reported by the participants.

 the mean percentage of energy from protein was 18% 
and was higher than that specified in the whO guidelines. al-
though Ferreira et al. observed a similar percentage [10], other 

researchers reported lower levels of protein supplied through 
the diet (14.5–15.9%) [6, 7]. 

in our study, the percentage of energy from total fat in 
wdFr was 34.4 ± 5.8% (62.3 ± 22.8 g), which was comparable to 
the results of ltx pts published by lunati et al. (35.5%) and Fer-
reira et al. (32.7%) [10, 23], but higher than reported by ribeiro 
et al. or da silva alves et al. (29.1% and 29.5%, respectively)  
[2, 4]. Fat intake above the recommended standards was report-
ed more frequently among men than among women (90.3% vs 
58.3%; p = 0.0156). in addition, we observed a typically positive 
correlation between the percentage of energy from total fat in 
the diet and body weight.

the percentage of energy from sFa reported by other au-
thors (9.2–9.42%), or observed in the Polish population (9.8%), 
was lower than in our study (12.2%) [5, 14]. it is worth noting 
that this exceed the whO recommended sFa supply with diet  
(< 10%) and none of ltx pts has had the percentage of energy 
from sFa below the recommended values in prevention of cVd. 
the increased percentage of energy from sFa was correlated 
positively with waist circumference.

the percentage of energy from MuFa and PuFa (14.2% and 
5.1%, respectively) was different from that reported by anasta-
cio et al. (7.8% and 8.8%, respectively) [15]. cholesterol intake 
in the italian study conducted by lunati et al. was 241.5 ± 185 
mg and is comparable with the results of the study (264.6 ± 
100.7 mg) [23]. lower values have been reported in Brazilian 
studies (147.5–190 mg) [2, 10, 14]. 

the percentage of energy from carbohydrates in the diet of 
our ltx pts (47.1 ± 6.0%) was lower than that reported by others 
(48.9–57.0%) [2, 4, 10, 23], with sucrose intake within the rec-
ommended percentage of energy (< 10%). the average intake of 
dietary fiber (17.4 ± 5.8 g) was less than 70% of the minimum 
recommended amount. an insufficient intake of fiber has also 
been observed by other authors [2, 4, 15, 23].

in our study, the Pa level was based on the number of steps, 
which was low and was observed for 34% ltx pts. it should be 
noted that we used the professional equipment measuring real 
physical rather than questionnaires. in other studies based on 
subjective questionnaires, the percentage of pts with a sed-
entary type of life was higher (48.8% or 66.1%) [4, 14]. in our 
group, the recommended daily number of steps (7,000–10,000) 
was performed by less than 16% of ltx pts. anastacio et al. re-
ported the mean value of the metabolic equivalent Met of ltx 
pts as equal to 1.35 ± 0.17, which is comparable with our results 
(mean Met 1.5 ± 0.3) [24]. 

the prevalence of cigarette smoking was similar to the gener-
al Polish population (23% vs 22% according to the whO report on 
the global tobacco epidemic, 2015 country Profile Poland) [25].

Limitations of the study

a limitation of our study was the purposive sampling related 
to the specificity of ltx pts from one medical center, although 
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intake of carbohydrates and dietary fiber, which suggests 
that being overweight or obese can be the result not only 
of excessive calorie intake, but also from the irregular pro-
portions of macronutrients in the diet. 

2. anthropometric measurements of patients after liver 
transplantation indicate an impaired nutritional status, in-
cluding excessive bodyweight and metabolic obesity.

3. the physical activity level of patients after liver transplan-
tation is insufficient.

4. the prevalence for smoking is similar to the general Polish 
population.

5. the presence of non-communicable risk factors among pa-
tients after liver transplantation requires the creation of in-
ter-professional teams consisting of medical doctors, nurs-
es, nutritionists, physiotherapists and psychologist, with the 
need to enlist the active participation of the patient. 

source of funding: this work was funded by the Medical university of warsaw statutory grants of the department of social Medicine and 
Public health, department of transplant Medicine and nephrology and department of internal Medicine and cardiology.
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the pts were from different provinces of Poland. we examined 
ltx pts to obtain data about the lifestyle of this group of pts 
as compared to the general population, including a direct mea-
surement of physical activity using professional devices. the 
cost of this equipment (ca. 1000 euro) limits their amounts 
and distribution to ltx pts. this study presents the results of 
a single measurement. as it is necessary to make observations 
over a period of time and take multiple measurements, we plan 
to repeat our measurements after 1 year from our first contact 
with the patients.

Conclusions

1. the diet of patients after liver transplantation was based 
on high protein and total fat intake, together with a low 
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