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Abstract
Background: Malnutrition is a common problem, which may exacerbate gastrointestinal symptoms, reduce treatment efficiency,
and deteriorate hemodynamic stability in hemodialysis (HD) patients.
Objectives: This study aimed to investigate nutritional status and gastrointestinal health in HD patients and to determine the association of these variables with laboratory parameters and dialysis adequacy in Semnan, Iran in 2016.
Methods: This cross sectional study was conducted on 80 patients with a minimum 6-month history of HD. Gastrointestinal health
and nutritional status were assessed using gastrointestinal symptom rating scale and subjective global assessment, respectively. The
laboratory parameters included alkaline phosphatase, urea, creatinine, albumin, iron, hemoglobin, hematocrit, and blood sugar.
Results: Overall, 27.5% of the patients had mild to moderate malnutrition, while 72.5% had a good nutritional status. The most common digestive problem was constipation (83.7%). Calcium intake ( r = 0.2313; P = 0.046), creatinine (r = 0.234; P = 0.041), and alkaline
phosphatase (r = 0.414; P< 0.001) showed a positive correlation with gastrointestinal health. In addition, alkaline phosphatase (r =
0.419; P < 0.001) had a positive relationship with nutrition. HD adequacy was > 0.8 in 15% and ≥ 1.20 in 11.3% of the patients. HD
adequacy ( r = 0.260; P = 0.023), urea nitrogen (r = 0.228, P = 0.046), and creatinine (r = 0.330; P = 0.003) had a positive correlation
with gastrointestinal health. Overall, there was a significant positive correlation between nutrition and gastrointestinal health (r =
0.799; P < 0.001).
Conclusions: The present findings can facilitate better planning to improve nutritional status, gastrointestinal health, laboratory
parameters, and dialysis adequacy in the management of HD patients, particularly those with malnutrition.
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1. Background
Chronic renal failure (CRF) refers to the irreversible
loss of kidney function over a period of more than 3
months. End-stage renal disease (ESRD) is the final stage of
CRF, which occurs when the kidneys stop functioning adequately to keep a person alive. In ESRD patients, dialysis
or kidney transplant is integral to survival (1). Moreover,
uremic toxins, metabolic acidosis, HD incompetence, poor
gastric emptying, side effects of medications, psychosocial
factors, and history of gastrointestinal diseases in ESRD are
associated with digestive disorders (2).
Overall, gastrointestinal disorders are common in HD
patients. According to statistics, 51% of these patients have
at least 1 digestive problem and 14% have reduced food intake (3). Some sources have reported that the prevalence
of such disorders in HD patients varies from 32% to 79% (4,
5). In this regard, Dong et al. (2014) reported a prevalence

of 76.4% for gastrointestinal symptoms in HD patients (6).
In addition, Bossola et al. (2011) showed that 23.6% of HD
patients had aversion to frequent meals, 18.2% had early
satiety, 3.6% experienced changes in the sense of smell, and
7.2% had changes in the sense of taste (7).
Multiple gastrointestinal symptoms are among the underlying causes of malnutrition in HD patients (8). Malnutrition in these patients results from reduced nutrient intake, psychological, hormonal, and metabolic factors (such as acidosis, inflammation, resistance to anabolic
agents, insulin resistance, and disorders associated with
advanced kidney disease), side effects of renal replacement therapy, advancing age, and other diseases (9). Moreover, chronic systemic inflammation associated with HD
(3), anorexia, depression, difficulties in chewing, and socioeconomic barriers can lead to malnutrition (10). Meanwhile, malnutrition, weight loss, slimming, and complex
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conditions are usually undiagnosed and remain untreated
in more than 70% of patients (8).
According to previous reports, the prevalence of malnutrition was significantly lower in 2014 (18%), compared
to 1986 (52%) (11). In this regard, another study examined
the nutritional status of 105 HD patients using the Subjective Global Assessment (SGA) questionnaire. As the findings revealed, 93.3% of the patients had mild and moderate
malnutrition, while 2.86% had severe malnutrition; overall, 96.19% of the patients suffered from malnutrition (12).
Additionally, malnutrition is associated with low quality of
life (physical and mental components) (13). Considering its
influence on the immune system, infection control is considered as an important risk factor for prolonged side effects (14), clinical complications (11), and increased mortality in HD patients (15, 16).
Nutritional health is of grave significance in HD patients (9). Evidence indicates that restricted eating in
HD patients may deteriorate their nutritional status (17).
Therefore, nutritional status monitoring should include
a monthly assessment of serum albumin and dry weight,
as well as SGA administration once every 3 - 6 months (9).
Overall, the goal of treatment includes optimization of nutritional status (18). However, there is inadequate information about the nutritional status of HD patients in Semnan,
Iran. Therefore, considering the high prevalence of malnutrition and variety of gastrointestinal symptoms, periodic
evaluation is necessary for HD patients (12).
In a previous study, laboratory parameters were related to poor physical conditions of HD patients and were
significantly associated with all-cause mortality (19). These
parameters were used to predict the outcomes of HD patients (20). In clinical practice, physicians attempt to maintain the level of these parameters within the normal range
(19). It seems that these parameters might influence nutritional status and gastrointestinal health in HD patients.
Furthermore, HD adequacy is an important factor in reducing the risk of various complications (21). Urea removal
has become a key indicator of dialysis intensity and comprehensive clinical and dialysis-related measures (22). Half
of HD patients do not experience optimal HD adequacy,
and multiple demographic and personal factors seem to affect HD adequacy either directly or conversely (21). The authors believe that urea clearance or Kt/V ratio, as a marker
of dialysis adequacy, may be associated with nutritional
status and gastrointestinal symptoms, which can be assessed for treatment planning and early treatment of disorders.
2

2. Objectives
The objective of the present study was to assess nutritional status and gastrointestinal health in HD patients
and to determine the association of these variables with
laboratory parameters and HD adequacy in Semnan, Iran.

3. Methods
3.1. Sampling and Data Collection
This descriptive cross sectional study was conducted
in 2016. The samples were selected using convenience and
census sampling among all HD patients. Among 90 HD patients, 80 met the inclusion criteria and were selected for
the study. Patients in the HD ward of Kowsar Hospital of
Semnan with at least a 6-month history of HD (2 to 3 sessions per week, 4 hours each session) and full consciousness were selected.
On the other hand, the exclusion criteria were as follows: 1) history of gastrointestinal diseases before HD according to the patient’s self-report; 2) unwillingness to participate in the study; and 3) transfer or death of the patient.
Data were collected using the demographic questionnaire,
Gastrointestinal Symptom Rating Scale (GSRS) for gastrointestinal health, and SGA for nutritional status.
GSRS contains 15 questions on a 7-point Likert scale,
scored from 0 (no discomfort) to 7 (severe discomfort),
with higher scores indicating severe symptoms (5). The
total score is measured by summing the mean scores of
each subscale. Overall, increased score on this scale indicates the severity of symptoms. The questionnaire is completed by interview or self-report. The validity and reliability of GSRS has been reported to be “good to satisfactory”
in some international studies; also, its internal consistency
has been reported to be 0.61 - 0.91 (23).
Initially, the tool was translated and then evaluated
in terms of psychiatric features. Its validity was determined using qualitative and quantitative methods of content and face validity, respectively. The translated tool was
presented to 7 professors in order to determine its face and
content validity; the experts’ comments were applied to
improve the items of the questionnaire. The tool was presented to 10 professors in order to determine its content
validity index, using Waltz and Bausell methods (0.85). In
terms of reliability, Cronbach’s alpha was used to assess the
internal consistency of the tool (0.88) (24).
On the other hand, SGA is a tool used by healthcare
providers to assess nutritional status in HD patients (12).
The scores are calculated based on 7 variables, including weight variations over the past 2 weeks to 6 months,
Middle East J Rehabil Health Stud. 2017; 4(3):e12686.
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changes in food consumption, presence of gastrointestinal symptoms, changes in the functional status, alterations in the loss of subcutaneous fat, loss of muscle, and
inflation. Based on this system, the patients were divided
into 3 groups of good nutrition or healthy, mild or moderate malnutrition, and severe malnutrition.
According to the self-reports and Likert scores, each
variable is rated from 1 to 7; the minimum and maximum
total scores are 7 and 49, respectively. Scores 1 - 14 indicate
good nutrition, scores 15 - 35 represent mild to moderate
malnutrition, and scores 36 - 49 show severe malnutrition.
This questionnaire is the best tool to measure nutritional
status in HD patients (12).
SGA is a validated tool, which determines the current
nutritional status of an individual (18). In the present
study, if the patient had sufficient literacy, he/she would individually answer the questionnaire. In case of any ambiguity while completing the questionnaire, the subject received adequate explanations. If the patient did not have
sufficient literacy, the questions and options would be read
to the patients and their answers would be recorded in the
questionnaire.
The laboratory parameters included alkaline phosphatase, urea, creatinine, albumin, iron, hemoglobin,
hematocrit and blood sugar. In addition, HD adequacy was
calculated with urea clearance using Kt/V ratio (K, dialyzer
urea clearance; t, dialysis time; v, urea distribution volume). National standards and guidelines of the Ministry of
Health for specific diseases have introduced an acceptable
level of 1.2 for Kt/V ratio as the minimum HD adequacy. Suitable HD adequacy in this study was Kt/V ratio of at least 1.2.
In Iran, HD adequacy (KT/V) has been reported to be more
than 1.2 with a confidence interval of 26.4 - 46.2 (36.3%) (25).
Overall, Kt/V is the most tested measure of dialyzer effect
on HD patient survival and is the most frequently applied
measure of delivered dialysis dose (26).
3.2. Ethical Considerations
This study was approved by the ethics committee of
Semnan University of Medical Sciences. Initially, general
explanations on the research design and procedures were
presented to the HD patients. If the patient was willing to
cooperate, he/she would sign a consent form and the questionnaire would be completed.
3.3. Data Analysis
For data analysis, Chi square, Fisher’s exact test, MannWhitney test, Kruskal-Wallis test, partial correlation coefficient, and logistic regression analysis were performed, using SPSS version 18 at a significance level of 0.05.
Middle East J Rehabil Health Stud. 2017; 4(3):e12686.

4. Results
Distribution of the demographic characteristics of HD
patients is presented in Table 1. Among 80 HD patients,
27.5 % had mild to moderate malnutrition, while the rest
(72.5%) had a good nutritional status. In the univariate and
multiple analyses, none of the studied variables had a significant relationship with nutritional status (Table 1).
With regard to gastrointestinal health, the mean severity of gastrointestinal symptoms in HD patients was 8.56 ±
6.97. The most common gastrointestinal symptoms were
constipation (83.8%) and abdominal distention (71.3%). Less
common symptoms included diarrhea (2.5%) and loose
stool (3.8%). All these symptoms (except for abdominal distention and loose stool) were significantly associated with
the prevalence of malnutrition (P < 0.05) (Table 2).
Among the studied variables, calcium (r = 0.2313; P =
0.046), marital status (P = 0.004), and smoking (P = 0.014)
had a positive correlation with gastrointestinal health.
More symptoms appeared by increasing daily calcium intake. In addition, widowed patients and smokers had more
gastrointestinal symptoms (Table 3).
Suitable HD adequacy (≥ 1.20) was reported in 11.3% of
the subjects. Additionally, HD adequacy was < 0.8 in 15% of
the subjects, while the rest of the patients were in the range
of 0.8 - 1.19. Based on the findings, HD adequacy was associated with income (P = 0.022). In fact, HD adequacy was better in subjects with lower income. On the other hand, HD
adequacy had no significant relationship with other characteristics of the patients (Table 4).
Among the laboratory parameters, only alkaline phosphatase had a positive relationship with nutritional status
(r = 0.419; P < 0.001). Indices of creatinine (r = 0.234; P =
0.041) and alkaline phosphatase (r = 0.414; P < 0.001) had
a positive correlation with gastrointestinal health. In addition, HD adequacy had a positive correlation with urea
nitrogen (r = 0.228; P = 0.046) and creatinine (r = 0.330; P =
0.003) (Table 5).
There was no significant relationship between HD adequacy and nutritional status (r = 0.109; P = 0.344). A positive correlation was observed between HD adequacy and
gastrointestinal health (r = 0.260; P = 0.023). The mean ±
SD severity of gastrointestinal symptoms was 4.4 ± 6.1 in
patients with a normal nutritional status and 8.4 ± 0.15 in
patients with mild to moderate malnutrition. There was
a positive correlation between nutrition and gastrointestinal health in HD patients (r = 0.799; P < 0.001).
5. Discussion
The results of the present study indicated that 92.5% of
HD patients had at least 1 gastrointestinal symptom, and
3
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Table 1. Nutritional Status Based on the Demographic Characteristics of Patients Undergoing Hemodialysis (HD) in Semnan, Iran, 2016a

Demographic
Characteristics

Nutritional Status

Gender

Marital status

Mild to Moderate

Female

33 (41.2)

26 (78.8)

7 (21.2)

Male

47 (58.8)

32 (68.1)

15 (31.9)

Single

8 (10)

8 (100)

-

Married

66 (82.5)

47 (71.2)

19 (28.8)

Widow

6 (7.5)

3 (50)

3 (50)

26 (32.5)

16 (61.5)

10 (38.5)

Primary

34 (42.5)

26 (76.5)

8 (23.5)

Diploma or higher

20 (25)

16 (80)

4 (20)

Occupational status

Age, y

Aspirin use

Smoking

Alcohol use

Practitioner

11 (13.7)

6 (54.5)

5 (45.5)

Housewife

33 (41.3)

26 (78.8)

7 (21.2)

Unemployed

36 (45)

26 (72.2)

10 (27.8)

< 50

18 (22.5)

14 (77.8)

4 (22.2)

≥ 50

62 (77.5)

44 (71)

18 (29)

+

32 (40)

25 (78.1)

7 (21.9)

-

48 (60)

33 (68.8)

15 (31.3)

+

7 (8.7)

4 (57.1)

3 (42.9)

-

73 (91.3)

54 (74)

19 (26)

+

1 (1.2)

1 (100)

-

-

79 (98.8)

57 (72.2)

22 (27.8)

-

0.291

-

0.575

-0.1707

0.143

-

0.296

0.1671

0.152

-

0.358

-

0.341

-

1

Values are expressed as No. (%).

only 7.5% had no gastrointestinal symptoms. A study by
Daniels et al. (2015) in the USA demonstrated that at least
90% of HD patients had a gastrointestinal symptom; the
most common gastrointestinal symptoms included dyspepsia, abdominal pain, and constipation (27). In addition, our findings indicated that 17.5% of the patients had 1
to 3 symptoms, and 75% had more than 3 gastrointestinal
symptoms.
Furthermore, the findings of a study in China demonstrated that 14.8% of HD patients had more than one gastrointestinal symptom (6). In addition, Salamon et al.
(2013) stated that 51% of HD patients in Australia complained of at least 1 gastrointestinal symptom (3). The most
common symptoms were constipation (83.8%) and abdominal distention (71.3%). Bossola et al. (2011) indicated that
the most common gastrointestinal symptoms in HD patients were abdominal distention and constipation (7). Additionally, Dong et al. (2014) showed that constipation was
the most common symptom in HD patients (6).
Among the laboratory parameters, creatinine and alka4

P Value

Malnutrition

Illiterate
Educational level

a

Normal

Partial Correlation

line phosphatase had a positive correlation with gastrointestinal health. It was shown that patients with CRF and
higher levels of urea were at a higher risk of gastrointestinal symptoms (28). Moreover, Tomizawa et al. demonstrated that patients with a urea level above 21 might experience more severe gastrointestinal problems (29). In fact,
high levels of urea were associated with gastrointestinal
conditions. However, patients in this study were undergoing HD, and urea level was not significantly associated
with gastrointestinal health. Considering the relationship
of gastrointestinal health with alkaline phosphatase and
creatinine, we suggest further research in this field in the
future.
The level of calcium intake had a significant positive relationship with gastrointestinal health; more severe gastrointestinal symptoms emerged by increasing daily calcium intake. Moreover, Wang et al. stated that the main
side effects of treatment with calcium supplements are
gastrointestinal symptoms, including stomachache, abdominal distension, nausea, and anorexia (30).
Middle East J Rehabil Health Stud. 2017; 4(3):e12686.
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Table 2. Severity of Gastrointestinal Symptoms in Patients Undergoing Hemodialysis (HD) in Semnan, Iran, 2016a

Gastrointestinal Symptoms

Severity of Gastrointestinal Symptoms

Mean (SD)

0

1

2

3

4

Stomachache

30 (37.5)

43 (53.8)

7 (8.8)

-

-

0.71 (0.62)

Heartburn

25 (31.3)

44 (55)

10 (12.5)

1 (1.3)

-

0.84 (0.68)

Reflux

64 (80)

10 (12.5)

5 (6.3)

1 (1.3)

-

0.29 (0.64)

Abdominal pain

53 (66.3)

23 (28.8)

4 (5)

-

-

0.39 (0.58)

Nausea

56 (70)

19 (23.8)

5 (6.3)

-

-

0.36 (0.60)

Abdominal sounds

59 (73.8)

18 (22.5)

2 (2.5)

1 (1.3)

-

0.31 (0.59)

Bloating

23 (28.8)

39 (48.8)

16 (20)

2 (2.5)

-

0.96 (0.77)

Belching

46 (57.5)

24 (30)

9 (11.3)

1 (1.3)

-

0.56 (0.74)

Gas disposal

38 (47.5)

30 (37.5)

10 (12.5)

2 (2.5)

-

0.70 (0.77)

Constipation

13 (16.3)

18 (22.5)

30 (37.5)

17 (21.3)

2.5

1.71 (1.06)

Diarrhea

78 (97.5)

-

1 (1.3)

1 (1.3)

-

0.06 (0.4)

Loose stool

77 (96.3)

1 (1.3)

2 (2.5)

-

-

0.06 (0.33)

Hard stool

30 (37.5)

25 (31.3)

20 (25)

3 (3.28)

2.5

1.02 (1.01)

Need for immediate disposal

74 (92.5)

2 (2.5)

3 (3.8)

1 (1.3)

-

0.14 (0.52)

Incomplete bowel evacuation

60 (75)

9 (11.3)

8 (10)

2 (2.15)

1.3

0.44 (0.87)

a

Values are expressed as No. (%).

In a study on the effects of calcium supplements on the
incidence of constipation in healthy women, the results
demonstrated that daily intake of 500 mg of calcium phosphate and calcium carbonate does not affect the frequency
of defecation (31). However, HD patients continuously used
larger amounts of calcium supplements. Based on the findings, marital status and smoking had a significant positive
correlation with gastrointestinal health. In addition, widowed patients and smokers had increased gastrointestinal
symptoms. We believe that the stress caused by the partner’s death could lead to an increase in digestive disorders.
Smoking is also a major risk factor for gastrointestinal disorders.
The findings of the present study indicated that HD
adequacy, urea nitrogen, and creatinine level had a significant and positive relationship with gastrointestinal
health. There are some controversial reports on HD adequacy and biochemical parameters (25). In a previous
study, a significant positive correlation was found between
albumin and Kt/V ratio. However, other laboratory variables, including hemoglobin, calcium, phosphorus, and
alkaline phosphatase, had no significant correlation with
Kt/V ratio (32). HD adequacy and gastrointestinal health
may be improved in patients by using measures such as
larger dialysis filters, longer duration of HD, and increasing the HD machine rate to the allowable level with respect
Middle East J Rehabil Health Stud. 2017; 4(3):e12686.

to the patient’s tolerability.
The present findings indicated that 27.5% of patients
had mild to moderate malnutrition, while the rest (72.5%)
had a good nutritional status. In the univariate and multiple logistic regression analyses, none of the variables were
significantly associated with nutritional status. These results are consistent with a study by Todd et al. in terms
of the prevalence of malnutrition. In their study, mild
to moderate malnutrition was observed in 35% of native
patients and 25% of non-indigenous Australian patients
(18). In this study, no severe malnutrition was observed in
any of the patients. In addition, in a previous study, 8.4%
of patients had a good nutritional status, 47.4% showed
mild malnutrition, and 44.2% had moderate malnutrition.
However, no cases of severe malnutrition were reported
(33).
The present data showed that only alkaline phosphatase among the laboratory parameters had a significant positive correlation with nutritional status. Biochemical parameters such as hemoglobin, albumin, cholesterol,
urea nitrogen, and creatinine had no significant correlation with malnutrition. However, in another study, no significant relationship was observed between malnutrition
and biochemical parameters such as hemoglobin, albumin, cholesterol, urea nitrogen, and creatinine (12).
Lack of a significant correlation between biochemical
5
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Table 3. Mean, Standard Deviation (SD), Median, and Interquartile Range of Gastrointestinal Symptoms Based on the Demographic Characteristics of Patients Undergoing
Hemodialysis (HD) in Semnan, Iran, 2016

Gender

Marital status

Educational level

Occupational status

Age, y

Income

Number of children

Time of dialysis

Aspirin use

Smoking

Alcohol use

Calcium

Demographic
Characteristics

Mean (SD)

Median

Interquartile Range

Female

9.70 (6.64)

9

8

Male

7.77 (7.15)

6

6

Single

3.13 (4.39)

2

4.50

Married

8.79 (6.77)

7

6

Widow

13.33 (8.31)

10.5

13.25

Illiterate

12.35 (8.22)

9.50

11.50

Primary

6.74 (4.43)

6

6

Diploma or higher

6.75 (7.08)

5.50

9

Practitioner

9.82 (9.62)

6

13

Housewife

9.70 (6.64)

9

8

Unemployed

7.14 (6.25)

6

4.50

< 50

5.72 (6.10)

3.50

11.50

≥ 50

9.39 (7.03)

8

6.25

Low

13.55 (8.24)

13

13

Average or Good

7.77 (6.47)

6

6

<3

7.94 (6.68)

6.50

6.25

3-4

7.17 (4.55)

6.50

6.25

≥5

11.19 (9.06)

8

8.50

<5

8.04 (5.83)

6.50

8.50

≥5

9.79 (9.14)

7

4

+

9.09 (6.88)

8

5.75

-

8.21 (7.08)

6.50

8.75

+

16 (10.95)

15

13

-

7.85 (6.12)

6

6.50

+

7 (6.65)

-

-

-

8.58 (7.01)

7

7

<2

4.13 (2.47)

3.50

3.75

2-3

8.37 (6.45)

7

5.50

≥4

11.11 (8.79)

10.50

10

indices and malnutrition indicates that these indices cannot provide accurate information about the nutritional
status of HD patients (12). In this study, there was no significant relationship between nutritional status and albumin
level. In addition, Chen et al. reported no significant variation in the severity of malnutrition and serum albumin
(34).
The present results indicated a significant positive
correlation between HD adequacy and gastrointestinal
health. However, there was no significant positive correla6

Correlation Coefficient

P Value

-

0.097

-

0.004

-0.2071

0.075

-

0.214

-0.0702

0.549

0.0414

0.744

0.1471

0.208

0.0636

0.588

-

0.360

-

0.014

-

1

0.2313

0.046

tion between nutritional status and HD adequacy, whereas
gastrointestinal health and nutritional status showed a
significant and positive relationship. In this regard, Chumlea et al. showed that promotion of dialysis adequacy
could improve the nutritional status of HD patients (35).
Therefore, HD patients should be assessed in terms of management of gastrointestinal symptoms. Moreover, use of
drugs likely to cause or aggravate gastrointestinal symptoms should be reported (3).
One of the limitations of this study was the small numMiddle East J Rehabil Health Stud. 2017; 4(3):e12686.
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Table 4. Distribution of Mean and Standard Deviation (SD) of Hemodialysis (HD) Adequacy Based on the Demographic Characteristics of Patients in Semnan, Iran, 2016a

Demographic Characteristics

Gender

Marital status

Educational level

Occupational status

Age, y

Income

Number of children

Time of dialysis

Aspirin use

Smoking

Alcohol use

Calcium

a

Dialysis Adequacy

Mean (SD)

< 0.8

0.8 - 1.19

≥ 1.20

Female

2 (6.1)

27 (81.8)

4 (12.1)

0.99 (0.16)

Male

10 (21.3)

32 (68.1)

5 (10.6)

0.96 (0.21)

Single

-

6 (75)

2 (25)

1.09 (0.14)

Married

12 (18.2)

49 (74.2)

5 (7.6)

0.95 (0.19)

Widow

-

4 (66.7)

2 (33.3)

1.01 (0.20)

Illiterate

3 (11.5)

20 (76.9)

3 (11.5)

0.96 (0.17)

Primary

6 (17.6)

24 (70.6)

4 (11.8)

0.98 (0.22)

Diploma or higher

3 (15)

15 (75)

2 (10)

0.97 (0.16)

Practitioner

2 (18.2)

7 (63.6)

2 (18.2)

1.01 (0.20)

Housewife

2 (6.1)

27 (81.8)

4 (12.1)

0.99 (0.16)

Unemployed

8 (22.2)

25 (69.4)

3 (8.3)

0.94 (0.21)

< 50

2 (11.1)

13 (72.2)

3 (16.7)

1.01 (0.18)

≥ 50

10 (16.1)

46 (74.2)

6 (9.7)

0.96 (0.19)

Low

-

7 (63.6)

4 (36.4)

1.09 (0.17)

Average or good

12 (17.4)

52 (75.4)

5 (7.2)

0.95 (0.19)

<3

5 (14.3)

27 (77.1)

3 (8.6)

0.96 (0.16)

3-4

4 (16.7)

16 (66.7)

4 (16.7)

0.99 (0.23)

≥5

3 (14.3)

16 (76.2)

2 (9.5)

0.97 (0.20)

≥5

9 (16.1)

42 (75)

5 (8.9)

1.01 (0.19)

<5

3 (12.5)

17 (70.8)

4 (16.7)

0.95 (0.19)

+

5 (15.6)

24 (75)

3 (9.4)

0.95 (0.20)

-

7 (14.6)

35 (72.9)

6 (12.5)

0.98 (0.18)

+

1 (14.3)

6 (85.7)

-

1.02 (0.17)

-

11 (15.1)

53 (72.6)

9 (12.3)

0.96 (0.19)

+

-

1 (100)

-

1.18

-

12 (15.2)

58 (73.4)

9 (11.4)

0.97 (0.19)

<2

-

8(100)

-

0.98 (0.11)

2-3

8 (14.8)

40 (74.1)

6 (11.1)

0.97 (0.19)

≥4

4 (22.2)

11 (61.1)

3 (16.7)

0.96 (0.23)

P Value

0.506

0.109

0.883

0.443

0.330

0.022

0.887

0.184

0.443

0.466

-

0.983

Values are expressed as No. (%).

ber of HD patients. Therefore, in future studies, it is suggested to evaluate nutritional status and gastrointestinal
health among patients in different HD centers. With regard to the abounding number of questions in the questionnaires, HD patients were sometimes unable to answer
all the questions, and questionnaires were completed by
interruptions. It is suggested to perform an interventional
study assessing nutritional status by improving HD adequacy.
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5.1. Conclusions
The present findings indicated that nutritional status
in patients undergoing HD had a significant relationship
with gastrointestinal health. In addition, since HD adequacy had a significant relationship with gastrointestinal health, use of these findings could facilitate better
planning to improve nutritional status, gastrointestinal
health, laboratory parameters, and HD adequacy in the
management of HD patients, particularly those with mal7

Hydarinia-Naieni Z et al.

Table 5. Partial Correlation Coefficients of Laboratory Parameters with Gastrointestinal Health and Nutritional Status Among Hemodialysis (HD) Patients in Semnan, Iran,
2016

HB

Nutritional
status

Gastrointestinal
status

Dialysis
adequacy

HCT

BUN

Cr

ALb

ALKP

Fe

BS

r value

0.102

0.145

-0.072

0.079

-0.130

0.419

-0.003

-0.073

P value

0.379

0.208

0.535

0.495

0.259

< 0.001

0.976

0.530

r value

0.155

0.181

-0.076

0.234

-0.086

0.414

0.090

0.041

P value

0.178

0.114

0.514

0.041

0.459

< 0.001

0.437

0.727

r value

0.138

0.179

0.228

0.330

0.033

0.182

0.125

-0.059

P value

0.231

0.120

0.046

0.003

0.777

0.113

0.279

0.609

Abbreviations: Alb, albumin; ALKP, alkaline phosphatase; BS, blood sugar; BUN, blood urea nitrogen; Cr, creatinine; HB, hemoglobin; HCT, hematocrit; Fe, ferritin.

nutrition.
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