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Introduction

Rationale

Gastric cancer is the fourth leading cause of cancer-related 
mortality worldwide (1). It is the second most common 
form of cancer in first world countries (2), with 930,000 new 
cases and 700,000 deaths reported yearly (3). Since the first 
successful operation in 1881 (4), partial or total gastrectomy 
remains the only curative intervention for localised 
gastric cancer (3,4). Post-operative survival has improved 
dramatically. The 5-year survival rate of all resections rose 
from 20.7% before 1970 to 28.4% by 1990, while 5-year 

survival rates of curative resections increased from 37.6% 
to 55.4% during the same period (5). Contemporary studies 
quote 5-year survival rates of 33-50% (6).

The best treatment for gastric cancer would offer the 
longest survival, the least toxicity, and the best health-
related quality of life (HRQOL) (1). However, survival 
remains unsatisfactory due to late diagnosis which portends 
a worse prognosis (7). Treatment-related adverse effects 
are also difficult to reduce. Therefore, a key goal of surgery 
is to achieve good symptomatic control and HRQOL 
(8,9). HRQOL is considered one of the most important 
parameters in assessing the impact of oncological treatment 
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on patients (10).
To date, there has been no systematic review on HRQOL 

after gastrectomy. This is critical in outcome evaluation 
and allows both patient and clinician to assess whether the 
procedure will be worthwhile.

The aim of this study was to evaluate HRQOL outcomes 
in patients after partial or total gastrectomy compared to 
pre-operative status and age-matched reference populations. 

Methods

The structure of this systematic review followed the 
PRISMA guidelines (11).

Definition and measurement of HRQOL

HRQOL encapsulates an individual’s physical, emotional 
and psychological health as well as social and functional 
status. This is important in determining the broad health-
related implications of gastric cancer and post-operative 
HRQOL (12).

C o m m o n l y  u s e d  H R Q O L  i n s t r u m e n t s  w e r e 
Gastroenterology Quality of Life Index (GQLI) (13), 
Gastrointestinal Symptoms Rating Scale (GSRS) (14), Life 
After Gastric Surgery (LAGS) (15), Eastern Cooperative 
Oncology Group (ECOG) Performance Rating Scale (16), 
European Organisation for Research and Treatment of 
Cancer Quality of Life Questionnaire—cancer specific 
(EORTC QLQ-C30) (17), European Organisation 
for Research and Treatment of Cancer Quality of Life 
Questionnaire—colon specific (EORTC QLQ-STO22) (18), 
and Medical Outcomes 36-item Short-Form Health Survey 
(SF-36) (19). 

Detailed descriptions of all scoring systems and HRQOL 
instruments are outlined in the appendix Table 1.

Eligibility criteria

Studies considered for review had the following characteristics: 
(I) all patients over 18 years of age; (II) gastric carcinoma as 
the primary indication for surgery; (III) complete or partial 
gastrectomy as a primary procedure; and (IV) HRQOL data 
recorded. These studies were restricted according to the 
following report characteristics: (I) published after January 
2000; (II) English language; and (III) original research only.

Information sources and search strategy

On November 2013, a literature search was conducted 

using MeSH keyword search on PubMed (MEDLINE) 
for all studies which matched the eligibility criteria 
above (Figure 1). An additional manual search of OVID 
(MEDLINE) and EBSCOhost (EMBASE) as well as 
bibliographies of each included study was conducted to 
identify studies not covered by the initial MeSH keyword 
search. All identified articles were retrieved from the 
aforementioned databases.

Study selection

Following the search, two reviewers independently 
performed screening of titles and abstracts after MeSH 
keyword and manual searches. Studies were excluded if 
they did not meet eligibility criteria. Consensus for studies 
included for review was achieved by discussion between 
reviewers based on the pre-determined eligibility criteria. 

Data items and extraction

All data items for assessment of study quality (Table 1) and 
study results (Table 2) were pre-determined. Data extraction 
was then performed by two reviewers using standardised 
pilot forms.

Synthesis of results

Results were synthesised by a narrative analysis through the 
use of pre-determined items, as outlined above. HRQOL 
was categorised into a number of health domains, including 
global health, physical health, emotional health, functional 
health and social health. Subsequently, results of individual 
studies were amalgamated according to these health 
domains.

Risk of bias

The risk of bias in individual studies was assessed by a 
qualitative analysis based on study quality and data tabulated 
in Table 1. Overall level of evidence of each study was also 
assessed (40).

Results

Study selection

Twenty-one studies were included for review (Figure 1) 
(15,20-39). Heterogeneous data precluded meta-analysis. 
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Key factors were statistical (no pre-operative data, data not 
expressed as mean ± standard deviation) and methodological 
(follow-up time point not reported, heterogeneous 
HRQOL scoring systems that could not be amalgamated) 
heterogeneity. Full details and results of the reviewed 
articles are provided in Tables 1,2.

Study characteristics and risk of bias

The strength of evidence was analysed systematically in this 
review (Table 1). We aimed to minimise reporting bias with 
a comprehensive search of the literature for all studies that 
meet our eligibility criteria. Most studies were conducted 
in Europe and Asia. The average age at surgery was 
51-71 years. Males accounted for 36-93% of patients. The 
sample size ranged from 44 to 623. Nine studies had less 
than 100 patients (15,20,21,23,26,28,33,35,39).

Follow-up was conducted by mail, telephone and 
clinical examination over a period of 2 weeks to 8.9 years. 
According to previous guidelines, a response rate of >85% 

(loss to follow-up <15%) is considered ideal for treatment 
received analyses (41). This was not achieved in ten studies 
(15,22,24,27,28,30,32,34,35,37). Patients who failed to 
respond may be more likely to be unwilling or unable to 
due to illness or being deceased, which may skew HRQOL 
positively. 

There were 13 prospective studies and 8 retrospective 
studies. This is an important source of bias in the reviewed 
studies. Retrospective collection of data may be inconsistent, 
with selection bias and lack of pre-operative data as key 
factors (42). The overall level of evidence of each study was 
analysed. A total of 13 studies had a level of evidence I or II 
(20-23,25,26,29-31,33,34,36,37) and 8 studies had a level of 
evidence III or IV (15,24,27,28,32,35,38,39). 

Mortality and morbidity in included studies
Studies included for review reported early mortality, 1- and 
5-year survival of 4% (20), 80-99% (20,27,29), and 
15-20% (27) respectively.

Complications specific to gastrectomy were assessed 
in 10 studies (23,26,29-31,33-35,37,38). There was no 
statistically significant correlation between post-operative 
complications and HRQOL found in studies included for 
review (22,27,39,40).

HRQOL results
Complete results of qualitative analysis are provided in Table 2  
with data at latest follow-up tabulated.

Overall health domains
Overall HRQOL and global health status at 1 year is equal 
to or better compared to pre-operatively (20,24,33,34,36). 
Global health status in the EORTC QLQ-C30 declines 
immediately post-operatively, but improvement occurs with 
recovery at 1-3 months, before reaching or surpassing 
pre-operative levels by 1 year (24,34,36). Faster recovery 
may occur with global health status reaching baseline levels 
by 3 or 6 months (24,33).

HRQOL varies between different surgical operations. 
When comparing total gastrectomy against partial 
gastrectomy, most studies reported no statistically significant 
differences between global health status scores (15,21,22,28). 
Two studies reported total gastrectomy patients scored 
lower in the global health status dimension of the EORTC 
QLQ-C30 at 1 year compared to partial gastrectomy, but 
these differences did not exceed 10 points and by 5 years 
there was no difference between the two groups (25,39). 
Data on the difference between laparoscopic and open 

Search algorithm
1/11/2013

“gastric cancer” [MeSH terms] AND 
“gastrectomy” [MeSH terms] AND “quality 

of life” [MeSH terms] 

Limiters
Publication date ≥“2000”

English language

21 articles included (15,20-39)
Being appropriate for this review due 

to relevancy to this topic and scientific 
accuracy of the reported results

Plus manual search of EMBASE, 
MEDLINE, EBSCO databases 

and bibliographies of each 
included study

5 articles (15,24,32,33,35)

128 articles excluded
Reviews and expert opinions, no 
HRQOL data, not gastrectomy 

for gastric carcinoma
Do not meet eligibility criteria

144 articles selected

16 articles selected (20-23,25-31,34-39)

Figure 1 Summary of search algorithm (15,20-39).
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surgery is conflicted. Lee et al. reported no statistical 
differences between the two groups (38), while Kim et al. 
noted significantly better outcomes in the laparoscopic 
group compared to the open surgery group (29). Patients 
in both these studies did not achieve their pre-operative 
HRQOL levels in the EORTC QLQ-C30.

Physical health domain
Physical health deteriorates rapidly after surgery, with 
patients reporting considerably lower scores in the EORTC 
QLQ-C30 after discharge (20,24,34). Recovery begins 
between 4 to 6 weeks and continues to around 3 months 
(33,34). However, physical health scores in the EORTC 
do not reach baseline levels. Other studies reported better 
outcomes, but also noted a longer recovery time, with 
scores equalling or surpassing pre-operative levels at 6 or 
12 months (33,36).

The majority of studies report better physical health in 
patients undergoing partial gastrectomy compared to total 
gastrectomy (21,25,28,34,39). Two studies indicated total 
gastrectomy patients achieved better scores (15,22), but this 
was not statistically significant in one (15). There was no 
major difference between laparoscopic and open surgery 
patients’ physical functioning scores (29). Both groups 
experienced a decline after surgery which slowly improved 
with recovery, but remained below baseline levels at 90 days (29).

Emotional health domain
Post-operative emotional well-being levels on EORTC 
showed cont inuous  improvement  of  scores  f rom 
immediately after surgery to 3 months, before plateauing 
to 12 months (34,36). An initial decline in emotional health 
may occur, but eventually becomes similar or better than 
baseline levels (24,29). Avery et al. reported no change in 
scores before or after surgery (33).

Patients who underwent partial gastrectomy reported 
significantly better results compared to those who had 
undergone total gastrectomy (20,25,28,39). By 5 years 
HRQOL after partial or total gastrectomy may become 
similar (39). Two studies reported better scores in the total 
gastrectomy group, but this was not statistically significant 
(15,22). HRQOL results are conflicted in comparing 
laparoscopic and open surgery (29,38). Kim et al. reported 
a marked improvement in patients following laparoscopic 
surgery, while patients undergoing open surgery had an 
initial decline before rising to above baseline levels after 
30 days (29).

Social health domain
Social wellbeing scores followed a similar trend of initial 
deterioration followed by recovery to a level equal to or 
greater than baseline (33,34,36). Two studies reported 
worse social functioning outcomes (20,24). Hoksch et al. 
noted that recovery was slower than other health domains, 
but patients were still able to complete housework and the 
majority returned to their jobs (20).

Total gastrectomy appears to confer superior HRQOL 
scores, but statistical significance is not achieved (15,22). 
Hjermstad et al. suggest partial gastrectomy confers greater 
benefits (25). Huang et al. report no differences in scores (28). 
Similar scores were reported at 1 year after surgery, but 
partial gastrectomy patients experienced a decline in social 
wellbeing while the scores of total gastrectomy patients 
remained unchanged after this point (39). Comparisons 
between laparoscopic and open surgery showed no 
difference (38).

Functional health domain
Functional health is a measure of a patient’s ability to function 
in life and society. Most patients reached a post-operative 
functional state at least as good as pre-operatively by 6 
or 12 months in role functioning on EORTC (24,33,34). 
Scores were only slightly lower than baseline in two studies 
(20,36). Cognitive functioning was largely unaffected by 
surgery and remained near baseline levels throughout 
follow-up (20,24,33,34,36).

Partial gastrectomy patients reported higher functional 
health scores on the EORTC compared to total gastrectomy 
(25,28,39). Spector et al. reported total gastrectomy  patients 
having a higher, but not statistically significant score (15). 
Kim et al. reported that patients undergoing laparoscopic 
surgery attained higher functional status compared to those 
undergoing open surgery, although both groups remained 
below pre-operative levels (29). Lee et al. suggested 
laparoscopic surgery resulted in significantly lower role 
functioning scores on the EORTC (38).

Patient satisfaction was similar between total and partial 
gastrectomy patients (21). However, patients undergoing 
laparoscopic surgery showed a markedly higher level of 
post-operative satisfaction compared to patients undergoing 
open surgery (26).

Factors affecting HRQOL
Patients with increased symptom frequency and severity, 
separate from their post-operative complications, were 
more likely to experience a lower HRQOL (15). Those 
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older than 65 or 70 years of age experienced higher scores 
in all dimensions of HRQOL compared to younger patients 
(22,35). However, they were also more likely to experience 
more severe symptoms after surgery. Díaz De Liaño et al. 
reported that women were more likely to achieve higher scores 
on EORTC, but there were no significant differences (22).

Discussion

Summary of evidence and interpretation

This systematic review summarises modern outcomes after 
gastrectomy and this is reflected in the inclusion criteria 
where only studies published from the year 2000 onwards 
were included.

Despite improvements in peri-operative morbidity, 
mortality, and long-term survival, gastrectomy remains a 
major surgical intervention. The potential for harm and 
negative impact on HRQOL after surgery must be carefully 
balanced against the survival benefits and chance of cure. 
The monitoring of HRQOL after gastrectomy is advised as 
a standard of care and is critical as both an outcome measure 
and assessment of patients’ progress after surgery (28). Most 
patients experience a significant decline in overall health, 
physical and functional domains of HRQOL within the 
first few months after surgery which is then followed by 
significant improvements by 1 year. Patients should expect 
this initial decline in HRQOL in the early post-operative 
period as a trade-off for longer survival and improved 
HRQOL in the longer term. The greatest dilemma facing 
clinicians and patients is whether the prolonged survival 
is long enough for the patient to pass the initial recovery 
period and experience the positive HRQOL benefits. 

This review shows that even though patients suffered 
from ongoing gastrointestinal symptoms up to 6 months 
after surgery, physical health improves after recovery. 
There is a noticeable decline within the first 3 months, 
but between 6 months and 1 year, physical health becomes 
at least as good as pre-operatively. However, it appears 
HRQOL is not well maintained after 5 years. Patients 
should be counselled about ongoing symptoms and the 
decline in physical health during the early post-operative 
period, as the severity of symptoms appears to be closely 
related to post-operative HRQOL. This will allow for 
realistic expectations of surgical outcome. These results 
indicate further emphasis on treatment of post-operative 
and disease-related symptoms is required.

Emotional health is the greatest beneficiary of surgery. 

Despite the relatively high morbidity of gastrectomy 
and the initial decline in physical health after surgery, 
emotional health improves. This may be the product of 
increased hope for prolonged survival, especially once 
physical recovery begins and the severity and frequency of 
symptoms decreases. In the context of an already limited 
life expectancy, emotional health benefits are critical for 
patients and this should be stressed during pre-operative 
decision making.

Surgery appears to have little impact on social health 
domains, with social functioning remaining unchanged up 
to 1 year post-operatively. By the time patients are being 
evaluated for gastrectomy, the effects of diagnosis and 
long-term impacts on social health parameters have likely 
plateaued. Unless the patients, and more importantly their 
friends and families, are aware of the curative intent of 
surgery and post-operative results, attitudes towards the 
patient and their diagnosis are unlikely to change.

Despite the initial deterioration, functional status is at 
least as good as pre-operatively in most patients by 1 year 
and only marginally below baseline for others. Functional 
status is a key marker of success after surgery as it allows 
patients independence and the capacity to undertake their 
normal daily activities. Even though functional status 
may not necessarily be superior to pre-operatively, similar 
results are a positive finding in the context of a morbid 
operation. The ability to work and resume normal daily 
activities is a crucial outcome of surgery, and impacts 
positively on HRQOL through a number of factors. In 
addition, the maintenance of cognitive function is a positive 
finding which is very important for patients and families in 
particular.

Data on HRQOL compared to reference populations 
is limited and unclear. Overall HRQOL appears to 
be comparable to that of the general population, with 
no statistically significant differences between the two 
groups in any of the health domains. These results are 
to be interpreted with caution because the comparison 
reference populations are heterogeneous and may not be 
appropriately matched populations for age, disease status 
and type of surgical operation. 

The majority of studies reviewed had levels of evidence 
II or III, with only one randomised control trial included. 
There appeared to be no significant difference in results 
between studies of different levels of evidence, with most 
studies concluding similar results in all HRQOL domains.

When evaluating cancer treatment, post-operative 
HRQOL is widely accepted as an increasingly important 
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outcome of surgical interventions, is on par with mortality 
and survival (36). The limited life-expectance of gastric 
carcinoma patients further increases the importance of 
HRQOL. HRQOL information allows patients and 
clinicians to make more informed pre-operative decisions, 
as well as improve patient care and symptom management.

To our knowledge this is the first systematic review on 
HRQOL outcomes following gastrectomy and provides a 
synthesised modern reference when considering patients for 
surgery.

Limitations

A key limitation of this study was that a meta-analysis 
was unable to be performed due to clinical, statistical and 
methodological heterogeneity. Furthermore, the HRQOL 
findings of this review may not be applicable to all patients. 
Patients with gastric carcinoma have a variety of tumour 
stages, lymph node involvement, extent of disease and 
prognosis which were not analysed separately. However, it 
appears the type of surgery remains the largest influence 
on post-operative HRQOL. The superior expertise 
and operative outcomes of high volume tertiary centres 
compared to institutions with lower volumes is also 
important. These factors may all have different impacts on 
HRQOL.

Language bias may be present due to the English 
language eligibility criteria, as none of the contributing 
authors could translate from other languages.

Implications for future research

This review demonstrates the lack of pre-operative compared 
to post-operative HRQOL results of the same patients 
as well as appropriate data for meta-analysis. Prospective 
studies with pre-determined follow-up time points that 
accurately reflect current survival rates and consistent 
use of previously validated HRQOL instruments are 
recommended. Multi-centre involvement is ideal to increase 
patient numbers and minimise bias. In addition, future 
studies should compare HRQOL results to properly 
matched sample populations, such as patients with 
gastric carcinoma who don’t receive gastrectomy. Further 
investigation is required on defining the predictors of better 
HRQOL outcomes and to define strategies for improvement.

Conclusions

Gastrectomy for gastric carcinoma has a demonstrable 

benefit for patients’ HRQOL in a broad range of health 
domains. Overall, HRQOL returns to similar or better 
levels by 1 to 2 years compared to before surgery. The most 
significant improvements were demonstrated in emotional 
health which is a particularly salient component of HRQOL 
in oncology patients. 
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