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Abstract
Background: Head and Neck Cancer (HNC) is a devastating group of diseases with limited treatment options. More than 60% 
of HNC are diagnosed in advanced stages and often have severe symptoms, making symptom management paramount, yet the 
symptom clusters of HNC patients are not well understood. Objective: The purpose of this systematic review is to synthesize 
the current evidence regarding the symptom clusters of HNC patients during and after cancer treatment. Methods: A search was 
conducted using six databases for studies which reporting symptom clusters among HNC patients. Results: Fifteen studies met 
the inclusion criteria. All studies used a quantitative approach. The number of symptom clusters ranged from two to five, and the 
number of symptoms in a cluster ranged from 2 to 11. Despite names and composition of symptom clusters were variable, the 
conclusion revealed three prominent symptom clusters: “oropharyngeal SC”, “fatigue-sleep SC” and “gastrointestinal SC”. Further, 
the composition of symptom clusters tended to change across different stages of cancer treatment. Conclusion: Clinical workers 
should pay more attention to these three core symptom clusters and take preventive measures in advance to reduce the burden 
of symptoms. More studies would examine the symptom clusters which occurring among HNC patients at a particular treatment 
stage, and use the standardized instruments to assess symptoms. Further research would effectively identify the biological pathways 
associating with various symptom clusters, and it could inform the development of effective and efficient symptom management 
strategies
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Introduction
Head and Neck Cancer (HNC), as a general name for several 

types of cancer, includes malignancies that arise in the paranasal 
sinuses, nasal cavity, oral cavity, pharynx, and larynx [1]. HNC 
is the seventh most common malignancy worldwide [2] and 
caused more than 0.9 million new cases and 0.4 million deaths in 
2020 [3]. HNC and its different treatment modalities are prone to 
cause numerous adverse symptoms to patients, and the severity of 
symptoms affects the quality of life of HNC patients [4-6].

With the development of diverse theories about symptom 
management, many researchers define a stable cluster of two or 
more related symptoms that occur simultaneously as a symptom 
cluster [7]. Studies have shown that patients with HNC are prone 
to persistent moderate to severe symptoms, such as mucositis, 
fatigue and sleep disruption, which often in the form of symptom 
clusters (SCs) [8-15]. Compared with symptoms in isolation, the 
impact of SCs on Quality of Life (QOL) tends to be greater due to 
synergistic action [16].

It is known that SCs occurrence and severity can change 
during treatment trajectory [17]. This has caused problems for 
health care providers in developing symptom management 
strategies for patients with HNC. We can intervene or prevent the 
problems by exploring the changing regularity of symptoms in the 
symptom cluster, intervening in the core SCs of HNC and using 
the interactions between SCs [18]. In recent years, many studies 
by scholars were related to the fields for SCs of HNC [19], yet, 
there is no summary of longitudinal changes in SCs of HNC at 
different treatment stages and core symptom clusters. Therefore, 
the purposes of this review are to summarize the evolution of 
SCs in HNC patients during different treatments and explore the 
core SCs, and to provide a reference for health care providers on 
symptom management strategies for HNC. The research question 
in this review is as follows: (1) What SCs occur before, during and 
after cancer treatment; and (2) Do the compositions of the SCs 
change during cancer treatment?

Methods
This review was guided by the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) [20] and the 
Cooper’s prescriptions for research syntheses, Garrard’s structured 
review method [21, 22].

Search Strategy

The initial search was undertaken on October 31, 2022. Six 
databases were used in the search, including PubMed, Embase, 
Cochrane library, and CNKI, CBM, Wan Fang databases. We used 

a combination of Medical Subject Headings with Entry Terms, 
EMTREE with keywords or Subject Terms as follows: neoplasms, 
malignant neoplasm, neoplasm, cancer, symptom cluster, 
symptom constellations and so on. Furthermore, a manual search 
was also conducted to identify further eligible studies to ensure a 
comprehensive data collection.

Eligibility Criteria

We included studies regarding the SCs for HNC. We had no 
restrictions on gender, age, drug dosage, duration and severity of 
HNC.

Studies must meet the following inclusion criteria:

1. Clinically definite diagnosis of HNC;

2. Original studies of any study design;

3. Chinese or English language;

4. Identifying SCs.

The exclusion criteria included: republished literature, 
qualitative study and studies without available data or full text.

Study selection and data extraction

Two investigators reviewed independently all titles and 
abstracts for relevant articles, in case of discrepancies, consensus 
was achieved by discussion. Two investigators independently 
extracted data and resolved differences by discussion. If consensus 
could not be reached, a third reviewer was consulted.

Initially, all titles and abstracts were screened for potentially 
relevant studies after automatically removing duplicates and 
manually deleting duplicates simultaneously. Further, full-text 
articles were reviewed and selected relevant studies according to 
eligibility criteria.

The basic characteristics were extracted from the included 
articles including the first author, publication year, country, 
study settings, study design, sample size, the SCs identified, the 
symptoms in each cluster, and so on. The corresponding author of 
the study was contacted via email to obtain the unclear or missing 
information.

Quality assessment

The quality of included studies was using the Joanna Briggs 
Institute’s (JBI) critical appraisal tool for risk of bias assessment 
[23] and the Newcastle-Ottawa Scale (NOS) [24]. Some of the 
items from the two checklists were not applicable to the studies 
focused on symptom-cluster identification. Five of these articles 
were longitudinal studies, and the ‘exposure-outcome’ approach of 
the appraisal tool was not applicable. One article was a secondary 
analysis and did not report on key methodological aspects. The 
reporting quality was first assessed by one reviewer, and the 
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assessment results were then independently verified by a second 
reviewer. Any disagreement in the assessment results was resolved 
through discussion.

Each item on the JBI tools was answered against “Yes”, “No”, 
“Unclear”, or “Not Applicable”. The risk of bias was categorized 
as high if a study scored ≤49% on the JBI tool, moderate for a 
JBI score between 50% and 69%, and low for a score more than 
70%. This categorization was based on previous use of the tools 
by other systematic review authors and in consensus with the 
authors of this review. The NOS with a maximum of 9 points, 
including three parts: “selection” (four elements) “comparability” 
(one element) and “outcome” (three elements). The NOS score <6 
was considered of moderate or low quality [24]. Risk of bias and 
quality assessment information were considered in interpretation 
of findings.

Results
Search results

A total of 4 462 articles were initially identified through 
the literature search of the six databases and manual search. After 
removing duplicates (n=1 690), the remaining 2 772 articles were 
screened by titles and abstracts. Then 21 articles were retained 
for full-text review, six of these studies were excluded due to 
the absence of SCs or the identification of SCs based on patient 
classification. Finally, 15 articles [25-39] met the inclusion criteria 
for this review. Figure 1 provides the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) flow diagram 
that presenting the results of the literature search.

PRISMA 2009 Flow Diagram

Figure 1: A flow diagram of study screening and selection procedures is illustrate.
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Study Characteristics

The characteristics of the 15 included studies are presented 
in Table 1. The included articles contained six English language 
literatures [25,35-39] and nine Chinese language literatures [26-
34]. 9 articles were cross-sectional studies, 5 were longitudinal 
studies and one was a secondary data analysis study. All articles 
were published between 2013 and 2021, including two articles 
from USA [25,39] and 13 from China [26-38]. Of the 15 studies, 
seven assessed patients with specific HNC: NPC and OC; one 
assessed HNC patients with ETT. A total of 3 526 participants 
with HNC were enrolled in these 15 studies. The age of HNC 
patients ranged from 18 to 70.2 years old. Male patients (78.94%) 
were predominant in the all studies. And the HNC patients were 
at different time points of treatment. The details of the time points 
were summarized in Table 2.

Study Quality

The quality of studies was listed in Table 3. Two studies in 
this review were rated as low quality, and the others all were high 
or moderate quality. Overall, all the studies had clearly specified 
their sample and objectives, and used standardized measures to 
assess symptoms and other variables of interest. However, the 
confounding variables were not clear in studies using factor 
analysis or cluster analysis.

SCs in HNC

Analysis of the study findings revealed that patients with 
HNC had multiple related and coexisted symptoms. The number of 
identified SCs ranged from two to five, and the number of symptoms 
in a cluster ranged from 2 to 11. The review demonstrated that SCs 
and cluster components differed by symptom measurement and 
statistical methods. Even among those, using the same tools, the 
names and composition of the SCs varied, and the same symptoms 
might appear in different clusters. The details of SCs were showed 
in Table 2.

Identified SCs among HNC who were undergoing treatment

Ten studies [25,26,28-31,34,35,37,38] investigated the SCs 
reported by HNC who were undergoing cancer treatment. Five 
of these studies reported SCs at different time points during the 
cancer treatment [25,28,31,35, 37]. Furthermore, seven studies 
[26,27,30,34,35,37,38] reported SCs for these aspects of symptom 
severity, symptom interference and symptom occurrence. The 
number of identified SCs ranged from two to four, and the number 
of symptoms in a cluster ranged from 2 to 11. “Gastrointestinal 
(GI) SC”, “HNC/RT-specific SC” and “sickness SC” were the 
most commonly reported clusters.

“GI SC” was reported in all ten studies with HNC undergoing 
cancer treatment, and all reported nausea and vomiting. Chen 
YQ et al. demonstrated that the “GI SC” included emotional 

symptoms (feeling of being distressed and feeling sad) [30]. 
Furthermore, the “GI SC” also included lack of appetite, feeling 
full, taste change, dehydration, and numbness, shortness of breath, 
difficulty remembering and constipation. “HNC/RT-specific SC” 
was observed in 33.3% of the studies [25, 26, 29, 35, 37], and 
dry mouth was reported in all of them. These studies all showed 
difficulty swallowing/chewing were associated with the “HNC/
RT-specific SC” (excepting one article [25]). And only two 
studies [26,35] demonstrated that fatigue was involved in “HNC/
RT-specific SC”. Other symptoms were mostly about adverse 
radiotherapy reaction. As for “sickness SC”, it was reported in 
three studies [27-30] during the cancer treatment. Problem with 
remembering things was the common symptom in “sickness SC”. 
Wu WY et al. demonstrated that, before receiving the RT but 
during receiving CT, problem with remembering things did not 
exist in the “sickness SC”. Furthermore, the “sickness SC” also 
included feeling drowsy, numbness or tingling, shortness of breath 
and disturbed sleep.

Identified SCs among HNC who had completed treatment

Among the included studies, seven [27,28,31-33,36,39] 
examined the SCs by patients who had completed cancer treatment. 
Three of the studies reported that the time point of symptom 
assessment was after surgery, one was at the end of treatment, 
one was 1 month after the end of treatment, and one was 5 years 
after discharge. The number of identified SCs ranged from two 
to five, and the number of symptoms in a cluster ranged from 2 
to 7. One of the studies [33] did not make a detailed description 
of symptoms in SCs. The SCs in other six studies were named 
differently. Qiu LY et al. demonstrated that the five SCs were in 
chronic clinical phase, and the SCs all named “chronic SC”[27]. 
Li YY et al. examined the five SCs by patients with Endotracheal 
Tube (ETT) [36]. And David IR et al. [39] found the two SCs 
(“the local SC” and “systemic SC”). The “digestive tract SC” and 
“fatigue SC” were the most commonly reported clusters. Lack 
of appetite, constipation, nausea, feeling drowsy, and problem 
with tasting food were included in “digestive tract SC”. Fatigue, 
disturbed sleep and sleepy were the common symptoms in “fatigue 
SC”, and feeling of being distressed, feeling sad were associated 
with this SC.

In summary, a number of SCs were identified among HNC 
patients during and after cancer treatment. However, no SCs was 
identified before cancer treatment in the included articles. Despite 
the heterogeneity in the nomenclature of these SCs, three of 
them, namely “oropharyngeal SC”, “fatigue-sleep SC” and “GI 
SC”, were commonly identified by multiple studies. In addition, 
multiple studies reported the “fatigue-sleep SC” and the “GI SC” 
were respectively associated with the psychological symptoms 
(feeling of being distressed and feeling sad). Although the three 
SCs co-occurred in patients at the two treatment stages, the more 
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frequent and severe of symptoms were during cancer treatment. 
The identified SCs with specific symptoms at different stages of 
cancer treatment were shown in Figure 2.

(A) During the Cancer Treatment

(B) After the Completion of Cancer Treatment

 
Figure 2: (A) During the cancer treatment (B) After the completion 
of cancer treatment, 2A schematic diagram depicting the symptoms 
associated with the identified symptom clusters among HNC 
patients during cancer treatment (A) and after the completion of 
their cancer treatment (B).

The longitudinal changes of the composition of SCs

Three of the included studies [28,31,37] assessed changes in 
the composition of SCs over time. Most studies demonstrated that 
SCs with a low level of stability, because the number of symptoms 
and symptoms varied at different treatment stages. Wu WY et al. 
[28] reported that the “GI SC” comprising the symptom of lack 
of appetite, which disappeared after patients, started receiving 
RT. In addition, the symptom of feeling drowsy in “sickness SC” 
disappeared after patients started receiving RT. During the RT 
treatment, the “sickness SC” increased the symptoms of shortness 
of breath, problem with remembering things, and the “somatic 
SC” increased the symptoms of having a dry mouth. Changes in 
the composition of the SCs after RT treatment were the same as 
described above. Zhang N et al. [31] demonstrated the identified 
SCs at four stages (RT week 2, week 4, week 6, and 1 month 
after the end of RT) of cancer treatment. Week 2 after starting RT, 
the number of identified SCs was two, and week 4 and week 6 
increased to four SCs, then decreased to three at 1 month after 
the end of RT. The “oral mucosal SC” including the symptom of 
nausea disappeared at week 4, week 6, and 1 month after the end 
of RT. Nevertheless, the nausea symptom combined with vomiting 
and constipation to form another new SC “GI SC” at week 4 and 
week 6. In addition, the pain symptom was initially associated 
with the “fatigue-sleep-emotion SC”, yet, this symptom was found 
to form another cluster “vocal-dysphagia SC” at week 4, and week 
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6. The symptoms of shortness of breath and choking/coughing 
initially appeared at week 6. In addition, the symptom of mouth/
throat sores appearing at week 4 and week 6 which disappeared at 
1 month after the end of RT. Although two studies showed that the 
composition of SCs was generally unstable over time, Chiang SH 
[42] indicated that the two identified SCs were relatively stable 
from weeks 1-6 of postoperative RT. The “HNC-specific SC” 
comprised the symptoms of pain, dry mouth, lack of appetite, sleep 
disturbance, fatigue, drowsiness, distress, and sadness. The “GI 
SC” included nausea, vomiting, numbness, shortness of breath, 
and difficulty remembering.

Discussion
The field of research about SCs has become increasingly 

important, particularly within HNC patients. The SCs identified in 
current studies play influential roles in improving HNC patient’s 
care and symptom management [19]. Yet, the existing studies has 
not summarized the exact core SCs experienced by HNC patients 
and the longitudinal changes in SCs at different treatment stages, 
which is not beneficial for health care providers to directly use in 
clinical practice. This systematic review focused on summarizing 
the core SCs, as well as the longitudinal changes of the composition 
of SCs in HNC patients, and analyzing the quality of selected 
studies to provide ideas for formulators of clinical symptom 
management strategies.

This review found the number of SCs ranged from two to 
five, and the number of symptoms in a cluster ranged from 2 to 11. 
The results were same as the articles conducted by Asha Mathew 
et al [19]. Due to no study reported the SCs among HNC patients 
prior to treatment, this review only showed changes during and 
after cancer treatment. This review showed that “oropharyngeal 
SC”, “fatigue-sleep SC” and “GI SC” were the most common SCs 
identified, and these SCs were present throughout the course of 
cancer treatment, and had been reported even at the end of cancer 
treatment. The findings indicated that these SCs might be caused 
by the cancer itself and the adverse effects of its treatment, and 
this was consistent with previous findings [40]. Another notable 
finding of this review was that the composition of SCs among 
HNC patients appeared to change over time. Yet, the variability 
did not always appear; Chiang SH et al. [37] found that the 
composition of the identified SCs remained in the same clusters 
throughout the course of radiotherapy. Because the 13 symptoms 
of the tool (MDASIT) were the most typical symptoms of HNC 
patients undergoing radiotherapy, these symptoms might be the 
core symptoms of their corresponding clusters. In addition, this 
might explain the apparent stability SCs [41]. We found that the 
temporal instability of SCs was consistent with a review on SCs in 
patients with advanced cancer [42]. Health care providers should 
be aware that different symptoms clustered to form a cluster at 
different stages of treatment, so they should take targeted care 

measures when caring for patients. To promote precision care, 
more longitudinal studies are necessary to delineate changes in 
SC structure over time. Although it was difficult to draw general 
conclusions because of the variations in the identified clusters with 
temporal changes, “core” symptoms (lack of appetite and pain) 
consistently persisted in some clusters. Some studies have defined 
the symptoms that persist or occur most frequently over time 
within SCs as “core” symptoms and have suggested that SCs can 
be assessed and managed by “core” symptoms [43,44]. In addition, 
the symptoms in clusters might cause by common biological 
pathways, and the symptoms might be managed simultaneously 
with a single intervention. Thus, it is vital to catch these “core” 
symptoms. For example, the toxicity of chemotherapeutic 
substances to normal tissues caused salivary glands and taste bud 
injury, leading to dryness of the mouth and cavity of the patient, 
taste perception changes, to lower the appetite [45]; and lack of 
appetite increased the risk of depression [46]. This suggests that 
health care providers should identify signs of lack of appetite early 
and explain the causes to patients, and protect the oral mucosa 
to improve all symptoms in the SCs, rather than focusing on 
measures such as improving nutritional intake only. In addition, 
implementing pain management strategies can help reduce the 
patients’ level of many other symptoms, such as fatigue, anxiety 
and depression levels [46,47]. In addition, studies have shown 
that managing pain as a “core” symptom can alleviate multiple 
symptoms simultaneously [48]. Mastering these core SCs gives 
health care providers a deeper understanding and awareness of a 
single symptom, which can help assess holistically and intervene 
in advance to prevent or mitigate other related symptoms within 
the same core SCs in HNC patients, thus improving clinical 
efficiency. Therefore, clinical workers should pay more attention 
to these three core SCs and take preventive measures in advance to 
reduce the burden of symptoms.

Limitations
This review has several limitations. Firstly, although a 

comprehensive systematic search was conducted, we possibly 
ignored the unpublished studies, which lead to a potential 
publication bias. Secondly, there is a high degree of heterogeneity 
in the methodology used for symptom assessment of patients 
and symptom cluster identification among the included studies. 
Thirdly, the number of included studies is small, and the 
conclusions need to be further verified by more and better studies. 
Finally, only Chinese and English studies were included, which 
could have led to language bias. Therefore, caution is required for 
the interpretation of the findings of this review.

Conclusions
With growing evidence that cancer-related symptoms often co-
occur and these symptoms can mutually influence their occurrence 
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and severity, more studies have aimed to identify cancer-related 
SCs. Our review provides an overview of the identified SCs 
among HNC patients, and reveals that “oropharyngeal SC”, 
“fatigue-sleep SC” and “GI SC” are three of the most commonly 
reported SCs. In addition, some of these identified SCs show a 
considerable degree of longitudinal instability. Clinical workers 
should pay more attention to these three core symptom clusters 
and take preventive measures in advance to reduce the burden of 
symptoms. Sufficiently powered studies are needed to identify 
clinically relevant SCs in the future to elucidate the core SCs in 
HNC patients. Further research could promote the development of 
effective and efficient symptom management strategies.
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