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a b s t r a c t

Patients suffering from end-stage renal disease and receiving dialysis experience a high symptom
burden, which leads to an impaired quality of life and is associated with an increased risk of future
hospitalisation and mortality. However, the symptom burden amongst patients undergoing dialysis was
often underrecognised by clinical staff. In this paper, related works on symptom burden amongst pa-
tients with end-stage renal disease receiving dialysis, its concepts, assessment tools, status, and influ-
encing factors were reviewed to draw clinical staff's attention for the relief of symptom burden amongst
these patients and provide a reference for further research.
© 2018 Chinese Nursing Association. Production and hosting by Elsevier B.V. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Background

End-stage renal disease (ESRD) is rapidly increasing globally
because of not only the increasing incidence of hypertension and
diabetes but also the ageing population [1]. ESRD is the final stage
of chronic kidney disease (CKD) and requires renal replacement
therapy through haemodialysis, peritoneal dialysis or trans-
plantation as the main treatments. However, most patients still
receive dialysis because of organ shortage and economic con-
straints [2]. According to the Chinese National Renal Data System,
395,121 patients underwent dialysis in China by the end of 2014,
indicating an increasing tendency yearly [3,4]. Although dialysis
can remarkably prolong patients' survival, it can replace only a
small proportion of normal physiological kidney function, and
underlying diseases are not cured by dialysis. Patients with ESRD on
dialysis suffer from a high symptom burden because of the disease
itself, its treatment or comorbid conditions, thereby leading to an
impaired quality of life; this condition is also associated with an
increased risk of future hospitalisation and mortality, emphasising
the need for early interventions [5e7]. Nevertheless, symptom
burden amongst patients undergoing dialysis is often
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underrecognised by clinical staff [8,9]. In this paper, we presented a
review of related research to draw clinical staff's attention for the
relief of symptom burden amongst patients on dialysis and provide
a reference for further research.

2. Concepts of symptom burden

In 1999, Desbiens et al. [10] first proposed the concept of
symptom burden and described it as the sum of the frequency,
severity, duration and distress of symptoms experienced by pa-
tients in a study of 1582 patients with chronic disease. In 2007,
Capstur conducted a concept analysis regarding symptom burden
and defined it as the subjective, quantifiable prevalence, frequency
and severity of symptoms placing a physiological burden on pa-
tients and producing multiple negative, physical and emotional
responses [11]. Symptom burden can comprehensively and sys-
tematically reflect symptoms experienced by patients because it
focuses on multiple concurrent symptoms and multidimensional
attributes of symptoms. Since then, symptom burden has become a
new widely researched topic worldwide. Studies on symptom
burden have initially involved patients with cancer, and scholars
a.
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have gradually focused on the symptom burden of patients with
other chronic diseases, such as heart failure.

3. Assessment tools for symptom burden amongst patients
undergoing dialysis

Five scales are most commonly used to assess symptom burden
amongst patients undergoing dialysis. Of the five scales, four fail to
cover multiple symptom attributes. Dialysis symptom index (DSI),
which is the most commonly used scale and dialysis-specific
symptom assessment tool, covers common symptoms amongst
patients undergoing dialysis. However, a relatively large number of
items in DSI and the Memorial Symptom Assessment Scale Short
Form (MSAS-SF) may result in a response burden for patients,
especially critically ill ones. Conversely, Kidney Disease Quality of
Life Short Form (KDQOL-SF™), Patient Outcome Scaleesymptom
module (POSs)-renal and revised Edmonton Symptom Assess-
ment System (ESAS) are concise and may be suitable for the
assessment of the symptom burden amongst critically ill or end-of-
life patients undergoing dialysis. Therefore, researchers and clinical
staff should choose appropriate assessment tools in terms of their
purposes.

3.1. ESAS

ESAS, developed by Bruera et al. [12] in 1991, has been used as a
clinical tool to assess the severity of nine symptoms experienced by
patients with advanced cancer. Patients are asked to rate the
severity of each symptom that they currently experience on a
0 (none) to 10 (extremely severe) visual analogue scale [13].
Moreover, the scale has blank fields to allow patients to report
symptoms that are not listed elsewhere. In 2006, Davison et al. [14]
modified the ESAS in 507 patients undergoing dialysis by adding a
10th item (pruritus) and reported that the overall symptom distress
score is strongly correlated with the symptom/problem list of
KDQOL-SF™ (r¼�0.69, P< 0.01). They also indicated that the
content validity and testeretest reliability (r¼ 0.70) of themodified
ESAS are favorable to this dialysis population [14]. The modified
ESAS is sensitive to symptom severity fluctuation amongst patients
undergoing dialysis because this system measures currently expe-
rienced symptoms.

3.2. MSAS-SF

Developed by Portenoy et al., in 1994 and simplified by Chang in
2000, MSAS-SF is designed to examine the presence, frequency and
severity of symptoms in patients with cancer during their last week
[15,16]. It is composed of 32 items that evaluates the presence (Y/N)
and distress of 28 physical symptoms (5-point Likert scale, 0¼ not
at all bothersome to 4¼ very much bothersome) and the presence
and frequency of 4 psychological symptoms (4-point Likert scale,
1¼ rarely to 4¼ almost constantly). Previous studies confirmed the
reliability and validity of MSAS-SF in patients with cancer [16].
Weisbord et al. [17] also used MSAS-SF to measure the symptoms
amongst patients undergoing dialysis but did not report its psy-
chometric properties. Some common symptoms, such as muscle
cramps and restless legs, amongst patients undergoing dialysis are
excluded in the scale, thereby possibly underestimating the
symptom burden amongst patients undergoing dialysis.

3.3. KDQOL-SF™

KDQOL-SF™, developed by RABD Corporation in 1995, is a
reliable and validated tool to measure the quality of life of patients
with kidney disease in their last four weeks [18]. The scale is
composed of 80 items related to kidney disease-specific health-
related quality of life and the Short Form 36 (SF-36). Joshi et al. [19]
obtained an acceptable level of validity and reliability and
confirmed through exploratory factor analysis that eight factors/
subscales of 36 general health items account for 68.4% of the
variance and the overall health rating positively correlated with
kidney disease-targeted scales. All of the subscales of KDQOL-SF™
except social function (0.66) have Cronbach's a coefficients above
0.7 to indicate good reliability. Symptom/problem list, 1 of the 11
scales in the kidney disease-specific part of the KDQOL-SF™, con-
sists of 12 separate symptoms. Patients are asked to rate how dis-
tressed they are by each symptom on a 5-point Likert scale ranging
from 1 (not at all bothersome) to 5 (very bothersome). The symp-
tom/problem list of KDQOL-SF™ has been used extensively to
assess symptoms amongst patients undergoing dialysis [20].
However, the scale consists of only 12 symptom items and fails to
cover common symptoms, such as fatigue and psychological
problems, amongst patients undergoing dialysis. The recall periods
of the scale are relatively long and may consequently result in
response bias.

3.4. POSs

In 1999, Hearn and Higginson [21] developed the original POSs
to assess the presence and distress of 15 symptoms in patients with
advanced cancer over the past 3 days. In 2009, Murphy et al. [22]
modified the POSs in patients with advanced kidney disease by
adding two symptoms specific to renal disease (itching and restless
legs) and to formulate the 17-item POSs-renal. Each symptom is
scored on a 5-point Likert scale ranging from 1 (not at all bother-
some) to 5 (very bothersome), and the questionnaire provides open
fields to give patients an opportunity to indicate other symptoms
that are not included in the scale. POSs-renal has been used widely
for patients undergoing dialysis, but studies have yet to establish its
reliability or validity [7,22,23].

3.5. DSI

In 2004, Weisbord [24] developed DSI based on the MSAS-SF
and used it to examine the presence and distress of 30 physical
and psychological symptoms in patients with haemodialysis over
the previous week. Additional free fields are included to capture
any possible symptoms that are missing from the scale. Weisbord
[24] obtained good content validity and testeretest reliability
(Kappa statistics¼ 0.48 ± 0.22) of DSI. Daquah [25] subsequently
modified DSI by adding another symptom (depression) and two
symptom dimensions (frequency and severity). The good psycho-
metric properties of the modified DSI are demonstrated with in-
ternal consistency (Cronbach's a¼ 0.98) and testeretest reliability
(r¼ 0.83) [25]. Hao et al. [26] translated and adapted the Chinese
version of DSI and added two symptom dimensions, namely, fre-
quency and severity, to DSI. Participants are asked to rate the
“frequency” subscale from 1 (rarely present) to 4 (almost constantly
present), “severity” from 1 (mild) to 4 (severe) and “distress” from 1
(not at all bothersome) to 5 (very bothersome). The excellent
content validity (S-CVI¼ 1) and internal consistency (Chronbach's
a¼ 0.983) of the Chinese version of DSI have been confirmed [26].
DSI has been the most frequently used tool to assess symptoms
amongst patients receiving dialysis [9].

4. Status of symptom burden amongst patients undergoing
dialysis

The symptom burden amongst patients undergoing dialysis has
been extensively investigated. Patients undergoing dialysis often
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experience multiple symptoms simultaneously, and such symp-
toms have diverse attributes. Weisbord et al. [27] assessed the
presence and severity of symptoms amongst 162 patients receiving
maintenance haemodialysis in 2005. They reported that the me-
dian number of symptoms experienced by patients is 9.0 (inter-
quartile range 6e13), and dry skin, fatigue, itching and bone/joint
pain are reported by� 50% of patients. They also found that the
mean severity scores of bone/joint pain and chest pain are the
highest. A comparative study has indicated that the symptom
burden of patients undergoing dialysis is comparable with that of
advanced cancer [28]. Danquah et al. [25] evaluated the symptom
burden amongst 99 patients on haemodialysis in 2010 and found
that tiredness is the most commonly reported, the most frequently
occurring and the most bothersome condition with the greatest
severity for patients on haemodialysis. Li et al. [29] assessed the
presence and distress of symptoms in 150 patients undergoing
dialysis in 2011 and observed that patients undergoing dialysis
often experience multiple unpleasant symptoms, and awakening is
themost commonly reported and themost bothersome for patients
undergoing dialysis. A review of literature focusing on symptom
burden in chronic kidney disease from 2006 to 2012 indicated that
the mean number of symptoms per patients ranges from 6 to 20
symptoms, and fatigue or lack of energy, feeling drowsy, pain,
pruritus and dry skin are the five most prevalent symptoms in
patients undergoing dialysis [30]. In a study on 403 patients
receiving peritoneal dialysis, the mean number of symptoms
amongst patients on peritoneal dialysis is 10, and 7 of 32 symptoms
are reported by� 50% of these patients [31]. Dry skin is the most
reported symptom, and difficulty in sleeping is the most bother-
some for patients. In a cross-sectional study on symptom burden
amongst 436 patients with chronic kidney disease, the mean
number of symptoms amongst patients undergoing dialysis is
14.65± 7.49, which is more than double the number of symptoms
reported by patients who are not undergoing dialysis [32]. Symp-
tom frequency, severity and distress are higher in a dialysis group
than in a nondialysis group. Zhang et al. [33] measured symptom
burden amongst 191 patients on haemodialysis and reported that
patients on haemodialysis suffer from high symptom burden, and
the prevalence, frequency, severity and distress of symptoms of
patients on haemodialysis are not consistent with one another. Cao
et al. [34] also investigated the symptom burden amongst patients
on haemodialysis in 2017 and demonstrated that the score of
symptom burden amongst patients on haemodialysis is 9.13± 2.83,
and the highest scores are obtained in sleep problems, fatigue and
joint pain.

5. Factors affecting the symptom burden level of patients
undergoing dialysis

Studies concerning factors affecting the symptom burden level
of patients undergoing dialysis are mostly limited to the exami-
nation of the relationships between symptom burden and de-
mographic or clinical characteristics. Their results are controversial
and remain to be further explored. Our study summarises the
relevant factors that may affect the symptom burden amongst pa-
tients undergoing dialysis.

5.1. Demographic characteristics

Increased symptom burden in patients undergoing dialysis is
associated with older age [32], female gender [32,33,35,36], single
status [34], unemployment status and low income [37,38]. Depas-
quale et al. [39] found that patients on haemodialysis and with a
high degree of education suffer from severe psychological symp-
toms but less severe physical symptoms. Caplin et al. [35] reported
that increased symptom burden in patients on haemodialysis is
related to younger age. However, studies have not identified the
correlations between symptom burden and these demographic
data [40e42].

5.2. Clinical characteristics

Increased symptom burden is related to long dialysis duration
[36], dialysis inadequacy [43,44], low haemoglobin content [36],
low albumin content [31,41], high calcium content [33], high
phosphorus content [31], high potassium content [26,36] and high
parathyroid hormone level [33]. Zhang et al. [33] reported that
patients on haemodialysis and undergoing dialysis for <1 year have
the highest symptom burden and followed by patients with a
dialysis duration of >10 years. Myint et al. [45] found that patients
on haemodialysis with �3 comorbidities have a higher symptom
burden than those with <3 comorbidities. However, some studies
have not revealed the association between symptom burden and
these clinical data [40,42].

5.3. Psychological factors

Lenz et al [46]. proposed the theory of unpleasant symptoms
and indicated that psychological factors, such as emotional status,
are amongst the antecedent variables of symptoms. Several studies
have examined the relationships between symptom burden and
depression and have identified a correlation between increased
symptom burden and depression [36,42,47].

6. Prospects

In summary, patients with ESRD on dialysis experience a
multitude of unpleasant symptoms and suffer from a remarkable
symptom burden, which contributes to poor patient prognosis.
Symptom burden should be comprehensively and accurately
assessed to carry out scientific and effective symptom in-
terventions. Therefore, clinical staff should focus on symptom
burden amongst patients undergoing dialysis and understand it in
terms of multiple attributes, including prevalence, frequency,
severity and distress. Our literature review shows that studies on
symptom burden amongst patients undergoing dialysis are in the
exploratory and descriptive stage, so further research should be
performed on the following factors.

6.1. Symptom burden amongst patients on peritoneal dialysis

Existing research has mostly focused on symptom burden
amongst patients undergoing dialysis or haemodialysis, and few
studies have examined patients on peritoneal dialysis. As such,
symptom burden amongst patients on peritoneal dialysis is poorly
understood. Further studies should be conducted on patients on
peritoneal dialysis to attract the attention of clinical staff to this
population and to provide a reference for targeted symptom
management.

6.2. Assessment tools suitable for China's cultural background

Several scales are used to measure the symptom burden
amongst patients undergoing dialysis. Each scale has its advantages
and disadvantages, so researchers and clinical staff should choose
appropriate symptom assessment tools based on their purpose.
Scales are mostly from other countries. As such, assessment tools
suitable for China's cultural background should be developed to
accurately assess the symptom burden amongst patients under-
going dialysis in our country.
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6.3. Factors affecting the symptom burden of patients undergoing
dialysis

Studies on factors affecting the symptom burden of patients
undergoing dialysis are mostly limited to demographic and clinical
characteristics. Lenz et al. [46] proposed that symptoms experi-
enced by patients are mainly influenced by three variables, namely,
physiological, psychological and situational factors in the theory of
unpleasant symptoms. Thus, further studies should be conducted to
explore the effects of other related factors on symptom burden
amongst patients undergoing dialysis and to further understand
the causes of their symptom burden.

6.4. Future longitudinal, qualitative and interventional studies

Existing studies on symptom burden amongst patients under-
going dialysis are mostly cross sectional, and few longitudinal
studies, qualitative studies and interventional studies have been
performed. Therefore, further longitudinal studies should be con-
ducted to comprehend the trend of symptom burden in patients
undergoing dialysis over time. Considering that symptom burden is
a subjective discomfort experience for patients, we should carry out
qualitative studies to enhance our understanding of symptom
burden experienced by patients undergoing dialysis. We should
also discuss the mechanism on how to implement an effective
symptom management, which will be of great importance to clin-
ical practice, to reduce symptom burden amongst patients under-
going dialysis.

Conflict of interest

None declared.

Funding

None declared.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.ijnss.2018.09.010.

References

[1] Jha V, Garcia-Garcia G, Iseki K, Li Z, Naicker S, Plattner B, et al. Chronic kidney
disease: global dimension and perspectives. Lancet 2013;382(9888):260e72.

[2] Shi N. Demographics and prognosis factors of peritoneal dialysis patients in
Zhejiang province. Hangzhou: Zhejiang university; 2016.

[3] Cao XY. Epidemiology and prognosis analysis of maintenance peritoneal
dialysis patients. Beijing: Medical school of Chinese people’s liberation army;
2015.

[4] Zhao DL. Epidemiology and prognosis analysis of maintenance hemodialysis
patients. Beijing: Medical school of Chinese people’s liberation army; 2016.

[5] Yong DS, Kwok AO, Wong DM, Suen MH, Chen WT, Tse DM. Symptom burden
and quality of life in end-stage renal disease: a study of 179 patients on
dialysis and palliative care. Palliat Med 2009;23(2):111e9.

[6] Tannor EK, Archer E, Kapembwa K, van Schalkwyk SC, Davids MR. Quality of
life in patients on chronic dialysis in South Africa: a comparative mixed
methods study. BMC Nephrol 2017;18(1):4.

[7] Sexton DJ, Lowney AC, O'Seaghdha CM, Murphy M, O'Brien T, Casserly LF, et al.
Do patient-reported measures of symptoms and health status predict mor-
tality in hemodialysis? An assessment of POS-S Renal and EQ-5D. Hemodial
Int 2016;20(4):618e30.

[8] Gamondi C, Galli N, Sch€onholzer C, Marone C, Zwahlen H, Gabutti L, et al.
Frequency and severity of pain and symptom distress among patients with
chronic kidney disease receiving dialysis. Swiss Med Wkly 2013;143. w13750.

[9] Flythe JE, Powell JD, Poulton CJ, Westreich KD, Handler L, Reeve BB, et al.
patient-reported outcome instruments for physical symptoms among patients
receiving maintenance dialysis: a systematic review. Am J Kidney Dis
2015;66(6):1033e46.

[10] Desbiens NA, Mueller-Rizner N, Connors AF, Wenger NS, Lynn J. The symptom
burden of seriously ill hospitalized patients. J Pain Symptom Manag
1999;17(4):248e55.

[11] Gapstur RL. Symptom Burden: a concept analysis and implications for
oncology nurses. Oncol Nurs Forum 2007;34(3):673e80.

[12] Bruera E, Kuehn N, Miller MJ, Selmser P, Macmillan K. The Edmonton
Symptom Assessment System (ESAS): a simple method for the assessment of
palliative care patients. J Palliat Care 1991;7(2):6e9.

[13] Watanabe SM, Nekolaichuk C, Beaumont C, Johnson L, Myers J, Strasser F.
A multicenter study comparing two numerical versions of the Edmonton
Symptom Assessment System in palliative care patients. J Pain Symptom
Manag 2011;41(2):456e68.

[14] Davison SN, Jhangri GS, Johnson JA. Cross-sectional validity of a modified
Edmonton symptom assessment system in dialysis patients: a simple
assessment of symptom burden. Kidney Int 2006;69(9):1621e5.

[15] Portenoy RK, Thaler HT, Kornblith AB, Lepore JM, Friedlander-Klar H, Kiyasu E,
et al. The Memorial Symptom Assessment Scale: an instrument for the eval-
uation of symptom prevalence, characteristics and distress. Eur J Canc
1994;30A(9):1326e36.

[16] Chang VT, Hwang SS, Feuerman M, Kasimis BS, Thaler HT. The memorial
symptom assessment scale short Form (MSAS-SF). Cancer 2000;89(5):
1162e71.

[17] Weisbord SD, Carmody SS, Bruns FJ, Rotondi AJ, Cohen LM, Zeidel ML, et al.
Symptom burden, quality of life, advance care planning and the potential
value of palliative care in severely ill haemodialysis patients. Nephrol Dial
Transplant 2003;18(7):1345e52.

[18] Hays RD, Kallich JD, Mapes DL, Coons SJ, Amin N, Cater WB, et al. Kidney
disease quality of life Short Form (KDQOL-SF), version 1.3: a manual for use
and scoring. 1997. Washington D.C: Santa Monica.

[19] Joshi VD, Mooppil N, Lim JF. Validation of the kidney disease quality of life-
short Form: a cross-sectional study of a dialysis-targeted health measure in
Singapore. BMC Nephrol 2010;11(1):36.

[20] Amro A, Waldum B, Dammen T, Miaskowski C, Os I. Symptom clusters in
patients on dialysis and their association with quality-of-life outcomes. J Ren
Care 2014;40(1):23e33.

[21] Hearn J, Higginson IJ. Development and validation of a core outcome measure
for palliative care: the palliative care outcome scale. Qual Health Care
1999;8(4):219e27.

[22] Murphy EL, Murtagh FE, Carey I, Sheerin NS. Understanding symptoms in
patients with advanced chronic kidney disease managed without dialysis: use
of a short patient-completed assessment tool. Nephron Clin Pract
2008;111(1):74e80.

[23] Iyasere OU, Brown EA, Johansson L, Huson L, Smee J, Maxwell AP, et al. Quality
of life and physical function in older patients on dialysis: a comparison of
assisted peritoneal dialysis with hemodialysis. Clin J Am Soc Nephrol
2016;11(3):423e30.

[24] Weisbord SD, Fried LF, Arnold RM, Rotondi AJ, Fine MJ, Levenson DJ, et al.
Development of a symptom assessment instrument for chronic hemodialysis
patients: the dialysis symptom index. J Pain Symptom Manag 2004;27(3):
226e40.

[25] Danquah FV, Zimmerman L, Diamond PM, Meininger J, Bergstrom N. Fre-
quency, severity, and distress of dialysis-related symptoms reported by pa-
tients on hemodialysis. Nephrol Nurs J 2010;37(6):627e38.

[26] Hao YH. Study of symptoms in hemodialysis patients. Beijing: Peking union
medical college; 2016.

[27] Weisbord SD, Fried LF, Arnold RM, Fine MJ, Levenson DJ, Peterson RA, et al.
Prevalence, severity, and importance of physical and emotional symptoms in
chronic hemodialysis patients. J Am Soc Nephrol 2005;16(8):2487e94.

[28] Saini T, Murtagh FE, Dupont PJ, McKinnon PM, Hatfield P, Saunders Y.
Comparative pilot study of symptoms and quality of life in cancer patients and
patients with end stage renal disease. Palliat Med 2006;20(6):631e6.

[29] Li YN, Jiang YQ, Fu JZ, Zheng J, Zhou SS. Investigation of symptom distress in
hemodialysis patients. Med Innovat Chin 2011;08(18):122e5.

[30] Almutary H, Bonner A, Douglas C. Symptom burden in chronic kidney disease:
a review of recent literature. J Ren Care 2013;39(3):140e50.

[31] Li JY, Cai JH, Lin JX, Yi CY, Tao LY, Cheng SZ, et al. Associated factors of
symptom burden among peritoneal dialysis. Chin J Blood Purificat 2015;14(5):
277e80.

[32] Almutary H, Bonner A, Douglas C. Which patients with chronic kidney disease
have the greatest symptom burden? A comparative study of advanced CKD
stage and dialysis modality. J Ren Care 2016;42(2):73e82.

[33] Zhang XQ. Symptom burden and its influence factors among patients
receiving maintenance hemodialysis: a cross sectional study. Hangzhou:
Zhejiang Chinese Medical University; 2016.

[34] Cao XY, Zhang YJ, Shi M, Liao ZY, Chen YH, Chen L. Associated factors of
symptom burden among patients undergoing hemodialysis. J Nurs Sci
2017;32(5):17e20.

[35] Caplin B, Kumar S, Davenport A. Patients' perspective of haemodialysis-
associated symptoms. Nephrol Dial Transplant 2011;26(8):2656e63.

[36] Yu IC, Huang JY, Tsai YF. Symptom cluster among hemodialysis patients in
Taiwan. Appl Nurs Res 2012;25(3):190e6.

[37] Zhou Y, Gao Y. Investigation of symptom distress in maintenance hemodial-
ysis patients. Mod Prev Med 2014;41(15):2872e2874þ2881.

[38] Zhou XJ. Symptom clusters, relevancy between symptom burden and quality
of life of patients on maintenance hemodialysis. Chongqing: Chongqing
Medical University; 2013.

https://doi.org/10.1016/j.ijnss.2018.09.010
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref1
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref1
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref1
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref2
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref2
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref3
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref3
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref3
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref4
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref4
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref5
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref5
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref5
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref5
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref6
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref6
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref6
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref7
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref7
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref7
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref7
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref7
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref8
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref8
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref8
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref8
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref9
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref9
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref9
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref9
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref9
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref10
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref10
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref10
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref10
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref11
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref11
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref11
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref12
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref12
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref12
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref12
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref13
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref13
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref13
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref13
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref13
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref14
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref14
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref14
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref14
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref15
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref15
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref15
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref15
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref15
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref16
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref16
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref16
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref16
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref17
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref17
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref17
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref17
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref17
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref18
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref18
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref18
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref19
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref19
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref19
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref20
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref20
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref20
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref20
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref21
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref21
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref21
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref21
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref22
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref22
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref22
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref22
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref22
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref23
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref23
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref23
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref23
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref23
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref24
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref24
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref24
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref24
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref24
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref25
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref25
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref25
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref25
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref26
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref26
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref27
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref27
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref27
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref27
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref28
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref28
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref28
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref28
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref29
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref29
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref29
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref30
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref30
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref30
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref31
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref31
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref31
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref31
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref32
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref32
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref32
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref32
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref33
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref33
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref33
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref34
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref34
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref34
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref34
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref35
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref35
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref35
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref36
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref36
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref36
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref37
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref37
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref37
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref37
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref38
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref38
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref38


H. Li et al. / International Journal of Nursing Sciences 5 (2018) 427e431 431
[39] Depasquale C, Pistorio ML, Corona D, Mistretta A, Zerbo D, Sinagra N, et al.
Correlational study between psychic symptoms and quality of life among
hemodialysis patients older than 55 years of age. Transplant Proc 2012;44(7):
1876e8.

[40] Figueiredo AE, Goodlad C, Clemenger M, Haddoub SS, McGrory J, Pryde K, et al.
Evaluation of physical symptoms in patients on peritoneal dialysis. Internet J
Nephrol 2012;2012:305424.

[41] Kim JY, Kim B, Park KS, Choi JY, Seo JJ, Park SH, et al. Health-related quality of
life with KDQOL-36 and its association with self-efficacy and treatment
satisfaction in Korean dialysis patients. Qual Life Res 2013;22(4):753e8.

[42] Abdelkader K, Unruh ML, Weisbord SD. Symptom burden, depression, and
quality of life in chronic and end-stage kidney disease. Clin J Am Soc Nephrol
2009;4(6):1057e64.

[43] Manns BJ, Johnson JA, Taub K, Mortis G, Ghali WA, Donaldson C. Dialysis
adequacy and health related quality of life in hemodialysis patients. Asaio J
2002;48(5):565e9.
[44] Fu H, Zheng HG, Huo P, Zhang DW, Yang X, Qiu H. The quality of life and its

related factors among continuous ambulatory peritoneal dialysis patients.
Chin J Integrat Tradit Western Nephrol 2014;15(6):524e7.

[45] Myint TM, Jois S, Gordon K, Byrnes M, Suranyi M, Makris A. A cross sectional
descriptive study of palliative care outcome scale-symptoms in end stage
renal disease (POSs-renal) reported by haemodialysis patients and staff.
Nephrology 2013;18:29.

[46] Lenz ER, Suppe F, Gift AG, Pugh LC, Milligan RA. Collaborative development of
middle-range nursing theories: toward a theory of unpleasant symptoms. Adv
Nurs Sci 1995;17(3):1e13.

[47] Son YJ, Choi KS, Park YR, Bae JS, Lee JB. Depression, Symptoms and the quality
of life in patients on hemodialysis for end-stage renal disease. Am J Nephrol
2009;29(1):36e42.

http://refhub.elsevier.com/S2352-0132(17)30403-9/sref39
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref39
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref39
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref39
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref39
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref40
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref40
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref40
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref41
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref41
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref41
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref41
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref42
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref42
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref42
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref42
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref43
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref43
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref43
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref43
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref44
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref44
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref44
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref44
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref45
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref45
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref45
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref45
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref46
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref46
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref46
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref46
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref47
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref47
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref47
http://refhub.elsevier.com/S2352-0132(17)30403-9/sref47

	Symptom burden amongst patients suffering from end-stage renal disease and receiving dialysis: A literature review
	1. Background
	2. Concepts of symptom burden
	3. Assessment tools for symptom burden amongst patients undergoing dialysis
	3.1. ESAS
	3.2. MSAS-SF
	3.3. KDQOL-SF™
	3.4. POSs
	3.5. DSI

	4. Status of symptom burden amongst patients undergoing dialysis
	5. Factors affecting the symptom burden level of patients undergoing dialysis
	5.1. Demographic characteristics
	5.2. Clinical characteristics
	5.3. Psychological factors

	6. Prospects
	6.1. Symptom burden amongst patients on peritoneal dialysis
	6.2. Assessment tools suitable for China's cultural background
	6.3. Factors affecting the symptom burden of patients undergoing dialysis
	6.4. Future longitudinal, qualitative and interventional studies

	Conflict of interest
	Funding
	Appendix A. Supplementary data
	References


