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Abstract: Background and Objectives: This retrospective case-control study aimed to investigate the
quality of life (QoL) of young gastric cancer survivors and determine what should be pursued to
obtain the best QoL for them after surgery. Materials and Methods: Patients with stage I gastric cancer
who underwent distal subtotal gastrectomy were included. The European Organization for Research
and Treatment of Cancer Quality of Life questionnaires were used to assess QoL. The QoL outcomes
of younger (age 30–49 years, n = 76) and older (age 50–69 years, n = 232) groups were compared
preoperatively, 3 months, and 1 year postoperatively. Results: There was no statistically significant
difference in the preoperative QoL except for the physical functioning scale, which favored the
younger group (p = 0.020). This difference remained significant throughout the postoperative periods
(3 months, p = 0.002; 1 year, p = 0.004). Better QoL was found for the younger group according to
the body image scale (p = 0.031). However, it was limited to the 3-month postoperative assessment.
Persistent QoL disadvantages for the younger group were revealed by the diarrhea scale at the
3-month (p = 0.007) and 1-year (p = 0.005) postoperative assessments. Conclusions: While young
gastric cancer survivors enjoyed better QoL in physical functioning and body image, worse QoL was
related to diarrhea after surgery. Despite ever-rising concerns about QoL deterioration in elderly
patients in our aged society, young gastric cancer survivors also need QoL support.
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1. Introduction

The age range of patients who undergo surgery for gastric cancer has expanded
significantly over the last decade. While the increase in the number of elderly gastric cancer
patients has been attributed to population aging for the past decades [1,2], the increased
accessibility of the general population to endoscopic examinations has resulted in the
detection of cancer at younger ages [3,4].

Gastric cancer and its treatments are known to strongly influence patients’ quality of
life (QoL) [5–7]. QoL deteriorations in physical, functional, and psychological aspects have
been reported at various points in the clinical process. Surgical treatment involves the loss
of a significant portion of the stomach, mandating changes in the dietary habits of patients.
Such behavior-oriented QoL consequences are known to last for a very long time [8].

Because population aging has been a recurrent social agenda, considerable efforts
have been made to study the QoL of elderly patients. Thus, our knowledge on this subject
has increased considerably. Although there are slight differences between studies, elderly
patients often exhibited poor QoL scores compared to the general population [2]. According
to the latest study, the extent of postoperative QoL change was not different between elderly
and general populations. However, the absolute scores disfavored elderly patients [1].

Unlike the QoL of elderly patients, that of younger patients has not yet been addressed
in depth. It might be tempting to assume that younger patients have better QoL based
on previous findings of comparisons between general and elderly patients. However,
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this inference could be fallacious and oversimplified, ignoring the multifactorial traits of
QoL [9–11]. QoL is known to be influenced by various external factors such as social, cul-
tural, and informational elements [12]. An unexpected QoL resulting from these influences
is not new [13]. In cases of breast cancer, poorer QoL outcomes among younger survivors
related to fatigue, depression, and various functional aspects such as sexual, cognitive, and
emotional functions have been reported [14,15]. It also has been reported that younger
breast cancer survivors suffer poorer QoL related to financial difficulties.

Another trait of QoL is its relativity [11]. QoL represents the gap between reality and
expectation. Among patients with similar surgical outcomes, those with higher expectations
may have worse QoL [16]. Being older is associated with physiologic disadvantages.
However, it is also accompanied by decreased personal and social expectations. Although
being younger is associated with physiologic advantages, it is also associated with increased
personal and social expectations. Hence, we must not rule out the possibility of unique
QoL outcomes influenced by our contemporary society and culture.

The aim of this study was to investigate the QoL of young gastric cancer survivors
and determine what should be pursued to achieve the best QoL for these patients in a
developed Asian country. To achieve this, the peak age of competitive human behavior in
social contexts (i.e., the age of 50) was used to classify gastric cancer survivors into younger
and older groups [17].

2. Materials and Methods
2.1. Study Groups and Design

Gastric cancer patients aged 30 to 69 years who underwent a curative distal subtotal
gastrectomy between 1 January 2010 and 30 September 2020 were included. A total of
560 patients who were confirmed to have stage I disease in accordance with the 8th edition
of the Union for International Cancer Control (UICC) classification were considered eligible.
QoL data from preoperative and 3-month and 1-year postoperative periods were available
for 358 patients. Patients with comorbidities or histories of previous gastric surgery that
could influence their QoL were considered ineligible. A total of 49 patients were excluded
due to other malignancies (n = 13), previous gastric surgery (n = 4), cerebrovascular
problems (n = 10), cardiac diseases (n = 6), endocrine problems (n = 6), psychological
problems (n = 4), renal problems (n = 3), neurologic disease (n = 2), and a hepatic problem
(n = 1). One patient with familial adenomatous polyposis who underwent a combined
surgery of total proctocolectomy with ileal pouch–anal anastomosis was also excluded.
After these exclusions, 308 patients with available data were finally analyzed.

The extent of gastrectomy as a curative treatment for gastric cancer is decided by
the cancer location [18]. Distal subtotal gastrectomy is recommended for the curative
resection of gastric cancer involving the lower part of the stomach. The principal surgical
procedure with curative intent involves not only the resection of at least two-thirds of the
stomach, but also D2 lymph node dissection. All patients with stage I gastric cancer in
the lower part of the stomach underwent distal subtotal gastrectomy and D2 lymph node
dissection. Both laparoscopic and open surgeries were recommended for stage I gastric
cancer, and the patients were provided with a choice between them preoperatively. The
choice of reconstruction method was based on the surgeon’s personal preference, and
stapling devices were used for reconstruction. Postoperative adjuvant chemotherapy was
delivered to patients with stage II/III gastric cancer to reduce recurrence. Thus, none of
our patients underwent adjuvant chemotherapy. The influence of cancer cell differentiation
on treatment planning was confined to endoscopic treatment, and it did not influence our
surgical patients.

Competitive human behavior occurs in social contexts, and is known to peak around
the age of 50 and drop thereafter [17]. On that basis, the study patients were classified
into a younger group (30–49 years) and an older group (50–69 years) based on their age
at surgery. There were 76 patients in the younger group and 232 patients in the older
group. All gastric cancer patients underwent scheduled studies, educational sessions,
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and interviews according to our institutional protocol, and the protocol was applied to all
patients equally. The patients were provided with identical information about postoperative
changes, including postgastrectomy syndrome and dietary adjustments. QoL monitoring
was a part of our standard institutional surveillance protocol, which included studies such
as gastroscopy, computed tomography, and blood tests. Any deviation from the protocol
for personal reasons was permitted.

2.2. QoL Assessment

Korean versions of the European Organization for Research and Treatment of Cancer
QoL Questionnaire (EORTC QLQ) core (-C30) and gastric cancer-specific (-STO22) modules
were used to assess QoL preoperatively, and at 3-months and 1-year postoperatively [19,20].
The QoL tools consisted of 52 items. For most items, responders are provided with available
responses of 1, 2, 3, and 4 (representing “not at all”, “a little”, “quite a bit”, and “very
much”, respectively). The exceptions are two items for global health status/QoL, which
have available responses of 1 to 7. The patients were asked to respond to each item manually
without clinician interference. The questionnaire was usually completed in about 20 min.
Help was offered by designated personnel upon the request of those struggling with
literacy or vision. Responders were allowed to skip questions if they chose. Information
on comorbidities that may have influenced QoL was documented. The accuracy of the
data was constantly monitored by two medical personnel. Preoperative QoL was assessed
upon admission for surgery. Postoperative QoL was assessed at 3-month and 1-year
postoperative follow-ups at the outpatient department.

Patients’ responses to QoL items were later transformed into 24 scale scores of 0–100 in
accordance with the official scoring manual provided by the EORTC. Better QoL was con-
sidered to be reflected by lower scores, except for six scales (a global health status/QoL and
five functional scales) on the EORTC QLQ-C30. Missed item responses were not regarded
as ineligibility criteria for the overall assessment, as indicated by the scoring manual.

2.3. Statistical Analysis

Baseline demographic data and QoL scores for younger (30–49 years) and older
(50–69 years) groups were compared preoperatively. Clavien–Dindo classification was used
to classify postoperative complications. Postoperative 3-month and 1-year QoL scores were
compared between the two groups.

Demographic data were compared using the chi-square test for categorical variables
and Student’s t-test for continuous variables. Preoperative and 3-month and 1-year post-
operative QoL outcomes were compared using Student’s t-test. Continuous variables are
presented as means and standard deviations. The number of patients with valid responses
allowing item–scale transformations was noted separately for each scale. A p-value of less
than 0.05 was considered statistically significant. All statistical analyses were performed
using IBM SPSS Statistics for Windows, version 25.0 (IBM Corp., Armonk, NY, USA).

3. Results
3.1. Demographic Characteristics of the Patients

The demographic characteristics of the patients in the younger (30–49 years) and older
(50–69 years) groups are shown in Table 1. The mean age was 43.0 ± 3.9 years in the
younger group and 59.7 ± 5.7 years in the older group. There was no significant difference
in cancer stage or surgical procedures between the two groups. The rate of undifferentiated
adenocarcinoma was higher in the younger group (76.3%) than in the older group (50.9%;
p < 0.001). The number of retrieved lymph nodes was significantly higher in the younger
group (38.2 ± 15.0) than in the older group (33.1 ± 13.5) (p = 0.006).
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Table 1. Characteristics of patients in the younger (30–49 years) and older (50–69 years) groups.

Characteristics

Age Group (Years)

p-Value30–49
(n = 76)

50–69
(n = 232)

Sex 0.206
Female 33 (43.4) 82 (35.3)
Male 43 (56.6) 150 (64.7)

Age (year) 43.0 ± 3.9 59.7 ± 5.7 <0.001 *
Body mass index (kg/m2) 23.5 ± 3.2 23.9 ± 2.8 0.418
Stage † 0.616

IA 68 (89.5) 212 (90.9)
IB 8 (10.5) 20 (9.1)

Pathology <0.001 *
Differentiated 18 (23.7) 114 (49.1)
Undifferentiated 58 (76.3) 118 (50.9)

Route of surgery 0.686
Open 53 (69.7) 156 (67.2)
Laparoscopic 23 (30.3) 76 (32.8)

Anastomosis 0.380
Billroth I 71 (93.4) 209 (90.1)
Billroth II 5 (6.6) 23 (9.9)

Number of retrieved lymph nodes 38.2 ± 15.0 33.1 ± 13.5 0.006 *
Postoperative hospital stay, days 7.4 ± 3.5 7.7 ± 3.7 0.545
Postoperative complications 0.356

No 74 (97.4) 220 (94.8)
Yes ‡ 2 (2.6) 12 (5.2)

Grade I 1 6
Grade II 0 4
Grade III 1 2
Grade IV 0 0
Grade V 0 0

Values are presented as number only, number (%), or mean ± standard deviation. * p < 0.05, significant difference
between the two age groups. † Stage grouping was based on the 8th edition of the Union for International Cancer
Control classification. ‡ Complications were classified according to the Clavien–Dindo classification.

The rate of postoperative complications was 2.6% in the younger group and 5.2% in the
older group, showing no significant difference between the two. All grade II complications,
according the Clavien–Dindo classification, were related to short-term antibiotic therapy
due to intraabdominal fluid collection or pulmonary complications. All three grade III
complications were IIIa complications managed under local anesthesia. Two patients (one
from each group) underwent radiologic intervention for abscess drainage. One patient
from the older group underwent wound closure following a surgical site infection.

3.2. Patient Characteristics: Baseline QoL

There was no statistically significant difference in baseline QoL scores between the
younger (70.4 ± 21.7) and older (64.7 ± 23.1) groups according to the global health sta-
tus/QoL scale of the EORTC QLQ-C30 (Table 2). There were no significant QoL differences
between the younger and older groups, except for QoL outcomes assessed by the physical
functioning scale. According to the physical functioning scale, the QoL of the young group
(90.8 ± 11.0) was significantly better than that of the older group (87.2 ± 13.3; p = 0.020).
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Table 2. Baseline quality of life of younger (30–49 years) and older (50–69 years) groups.

Variable
30–49 Years 50–69 Years

p-Value
R Mean ± SD R Mean ± SD

EORTC QLQ-C30
Global health status/QoL † 71 70.4 ± 21.7 219 64.7 ± 23.1 0.068
Functional scale †

Physical functioning 76 90.8 ± 11.0 229 87.2 ± 13.3 0.020 *
Role functioning 76 91.9 ± 15.5 229 92.4 ± 13.8 0.773
Emotional functioning 76 79.8 ± 18.7 229 81.6 ± 18.4 0.478
Cognitive functioning 76 90.6 ± 15.2 229 88.4 ± 14.1 0.261
Social functioning 76 86.6 ± 20.0 229 86.5 ± 19.4 0.951

Symptom scales/items ‡

Fatigue 76 22.6 ± 17.5 229 19.0 ± 17.6 0.120
Nausea and vomiting 76 7.9 ± 15.3 229 6.3 ± 12.7 0.356
Pain 76 8.6 ± 16.0 229 7.9 ± 13.4 0.740
Dyspnea 76 6.6 ± 17.2 228 10.5 ± 19.4 0.096
Insomnia 76 14.9 ± 22.0 227 13.1 ± 21.3 0.518
Appetite loss 76 14.0 ± 21.3 229 10.0 ± 19.8 0.136
Constipation 75 15.1 ± 22.8 227 13.1 ± 20.8 0.473
Diarrhea 75 15.6 ± 20.7 228 11.5 ± 18.7 0.119
Financial difficulties 75 16.9 ± 25.3 220 14.1 ± 22.9 0.375

EORTC QLQ-STO22 ‡

Dysphagia 76 5.6 ± 11.4 228 5.5 ± 9.9 0.943
Pain 76 15.2 ± 15.4 228 13.5 ± 14.6 0.373
Reflux 76 10.6 ± 13.5 228 10.9 ± 15.0 0.890
Eating restrictions 76 6.7 ± 11.4 228 6.8 ± 10.1 0.916
Anxiety 76 23.4 ± 19.1 228 23.3 ± 19.6 0.977
Dry mouth 76 18.9 ± 27.4 228 20.0 ± 25.5 0.734
Taste 76 7.5 ± 16.9 225 6.5 ± 16.0 0.663
Body image 76 13.2 ± 20.4 224 15.6 ± 23.2 0.410
Hair loss 27 19.8 ± 31.0 73 5.5 ± 9.9 0.398

QoL = quality of life, R = number of responders, SD = standard deviation, EORTC QLQ = European Organization
for Research and Treatment of Cancer quality of life questionnaire. * p < 0.05, significant difference between the
two age groups. † Higher scores represent better QoL. ‡ Higher scores represent worse QoL.

3.3. Postoperative QoL Outcomes

Among the 24 scales of the EORTC QLQ -C30 and -STO22, only three scales revealed
significant QoL differences (physical functioning, diarrhea, and body image scales) during
the postoperative periods (Table 3). The preoperative QoL advantage in the younger
group related to physical functioning persisted through the 3-month (p = 0.002) and 1-year
postoperative periods (p = 0.004). The younger group exhibited QoL advantages in the body
image scale (p = 0.031) at the 3-month postoperative assessment. However, this advantage
was not seen at the 1-year postoperative assessment.

The diarrhea scale revealed QoL inferiority in the younger group at the 3-month
postoperative assessment (p = 0.007). This inferiority persisted at the 1-year postoperative
assessment (p = 0.005). Upon item analysis constituting diarrhea scale, those with “grave”
item responses of 3 and 4 (“quite a bit”, and “very much”, respectively) were identified. At
the 3-month postoperative period, there were 5 and 11 “grave” responses from younger
and older groups, and 1 and 5 of them needed another dietary counseling due to lack of
personal awareness of specific eating habits that had been causing diarrhea (20.0% and
45.5%), respectively. At the 1-year postoperative period, there were 8 and 13 “grave”
responses from younger and older groups, and none and 9 of them needed another dietary
counseling (0.0% and 46.2%), respectively.
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Table 3. Postoperative quality of life outcomes of younger (30–49 years) and older (50–69 years)
groups assessed 3 months and 1 year after surgery.

Variable

Postoperative Period

3-Months 1-Year

30–49 Years 50–69 Years
p-Value

30–49 Years 50–69 Years
p-Value

R Mean ± SD R Mean ± SD R Mean ± SD R Mean ± SD

EORTC QLQ-C30
Global health status/QoL † 68 72.7 ± 22.3 191 67.4 ± 22.9 0.099 69 76.2 ± 19.8 193 72.7 ± 24.2 0.232
Functional scale †

Physical functioning 70 87.5 ± 10.2 219 82.5 ± 15.3 0.002 * 75 90.0 ± 10.8 232 85.6 ± 12.6 0.004 *
Role functioning 70 87.6 ± 16.7 220 82.7 ± 20.7 0.073 75 89.8 ± 16.0 232 86.0 ± 17.7 0.101
Emotional functioning 70 84.8 ± 16.4 220 85.6 ± 18.5 0.741 75 82.4 ± 19.7 232 86.0 ± 15.5 0.107
Cognitive functioning 70 87.9 ± 14.4 220 87.4 ± 14.6 0.829 75 86.4 ± 17.3 231 85.7 ± 16.2 0.738
Social functioning 70 87.1 ± 18.4 218 85.8 ± 19.4 0.605 75 87.8 ± 22.3 229 89.2 ± 16.4 0.567

Symptom scales/items ‡

Fatigue 70 27.5 ± 18.5 219 27.2 ± 19.8 0.936 75 23.6 ± 19.6 232 23.7 ± 18.8 0.952
Nausea and vomiting 70 6.4 ± 10.7 220 8.5 ± 15.3 0.297 75 8.7 ± 13.2 232 8.0 ± 13.3 0.726
Pain 70 10.2 ± 12.1 219 11.6 ± 15.6 0.490 75 8.0 ± 13.5 232 11.4 ± 16.2 0.078
Dyspnea 69 8.7 ± 15.8 218 10.2 ± 19.8 0.554 75 8.4 ± 19.8 231 11.1 ± 18.6 0.289
Insomnia 70 13.3 ± 18.3 219 12.0 ± 23.1 0.665 75 11.6 ± 20.9 231 12.3 ± 21.5 0.803
Appetite loss 70 12.9 ± 20.7 218 13.1 ± 21.2 0.920 75 7.6 ± 17.0 229 10.8 ± 17.4 0.159
Constipation 70 17.1 ± 23.2 219 15.4 ± 23.5 0.583 75 16.4 ± 21.5 232 15.4 ± 20.5 0.698
Diarrhea 68 25.5 ± 20.9 219 17.7 ± 20.8 0.007 * 75 26.7 ± 21.9 231 18.5 ± 21.4 0.005 *
Financial difficulties 70 17.1 ± 27.1 219 14.0 ± 22.3 0.332 75 12.0 ± 21.7 230 13.0 ± 20.3 0.704

EORTC QLQ-STO22 ‡

Dysphagia 70 10.6 ± 10.7 218 12.1 ± 12.6 0.387 76 8.2 ± 11.9 228 8.3 ± 10.7 0.960
Pain 70 17.9 ± 14.1 218 17.3 ± 16.1 0.806 76 15.3 ± 13.4 229 14.8 ± 14.3 0.797
Reflux 70 8.9 ± 12.2 218 10.0 ± 15.1 0.588 76 8.5 ± 12.8 229 11.4 ± 14.7 0.129
Eating restrictions 70 15.6 ± 15.6 218 14.0 ± 15.6 0.465 76 14.1 ± 15.0 228 11.6 ± 12.8 0.161
Anxiety 70 28.1 ± 20.4 218 27.7 ± 20.8 0.876 76 27.2 ± 21.2 229 26.7 ± 20.1 0.844
Dry mouth 70 17.6 ± 23.9 217 16.3 ± 21.8 0.663 76 15.4 ± 20.7 227 19.7 ± 22.9 0.146
Taste 70 7.6 ± 16.2 218 8.7 ± 16.9 0.635 75 4.4 ± 11.4 227 6.8 ± 14.1 0.155
Body image 69 18.8 ± 22.5 218 26.5 ± 26.4 0.031 * 76 18.4 ± 25.2 227 23.5 ± 27.6 0.158
Hair loss 20 28.3 ± 32.9 74 17.1 ± 22.9 0.082 34 30.4 ± 30.0 99 22.6 ± 25.1 0.138

QoL = quality of life, R = number of responders, SD = standard deviation, EORTC QLQ = European Organization
for Research and Treatment of Cancer quality of life questionnaire. * p < 0.05, significant difference between the
two age groups. † Higher scores represent better QoL. ‡ Higher scores represent worse QoL.

4. Discussion

QoL advantages in young gastric cancer patients were not prominent, except in the
physical functioning and body image scales. Considering that this QoL advantage in the
physical functioning scale existed before surgery, better QoL in body image at the 3-month
postoperative assessment was the sole and unprecedented advantage of young patients in
terms of QoL. However, young patients experienced constant setbacks from worse QoL
related to diarrhea.

Surgery for gastric cancer involves a significant loss of the food reservoir [21–23].
While an eventual return to the preoperative lifestyle is expected [24], modifications of
dietary habits and their close monitoring are mandatory after surgery [25]. Dietary modifi-
cations include small frequent meals, slower eating, and separate consumption of liquid
and solid food [26,27]. Unadjusted dietary habits after surgery likely result in frequent gas-
trointestinal symptoms such as nausea, vomiting, abdominal pain, and diarrhea. Dumping
syndrome frequently occurs following surgery for gastric cancer, and is associated with
rapid gastric emptying [28]. Its prevalence after partial gastrectomy is known to reach up to
50% [29], and Billroth II reconstruction is known to be associated with its higher incidence
compared with other types of reconstruction. Most patients can be treated with dietary
modification, and it may persist for years after surgery [30]. Early dumping syndrome
is caused by the rapid transit of hyperosmolar chyme from the stomach into the duode-
num, leading to shifting of fluid from the vasculature to the intestinal lumen [31]. This
usually occurs within 10 to 30 min after a meal, and causes symptoms such as explosive
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diarrhea, abdominal pain, and tachycardia. Postvagotomy diarrhea is another type of
diarrhea that affects gastric cancer survivors [28]. However, it is unrelated to oral intake,
and resolves over the course of several months. Diarrhea associated with early dumping
syndrome is often considered to be a sign of failing diet control after gastrectomy, and is
being closely monitored.

In our hospital, all patients are provided multiple (scheduled and impromptu) dietary
counseling sessions during the postoperative admission period and during follow-up visits
to our outpatient department. There are four scheduled outpatient surveillance sessions
(3-, 6-, 9-, and 12-month follow-ups) in the first year, and the interval between surveillances
lengthens after the first year. The surveillance continues for five years after surgery. No
exceptions were made regarding dietary counseling and monitoring. As there was no way
for the patients to reach the same level of understanding at a given time, all patients were
given handouts with printed guidelines for dietary modifications. Despite our efforts for
successful communication regarding the need for dietary modifications, younger patients
experienced more QoL setbacks related to diarrhea.

During our postoperative surveillance sessions, the cause of diarrhea is being inves-
tigated in all patients complaining of diarrhea. Our study design excluded patients with
comorbidities that could have influences on their QoL during the pre- and postoperative
periods. Therefore, those with diarrhea, which had been clinically judged as not being
related to gastrectomy (e.g., food poisoning, inflammatory diarrhea), should have been
excluded from this study. After identifying patients specifically suffering from diarrhea
associated with early dumping syndrome, the level of awareness for dietary modification
was evaluated. Surprisingly, the percentage of patients who suffered diarrhea due to
lack of personal awareness of specific eating habits causing diarrhea was much smaller in
younger patients.

The QoL of young gastric cancer survivors has not been studied in depth. Very few
reports on the QoL of gastric cancer patients using the word “young” to name a group have
been published. However, the word has been used merely to indicate a control group for
elderly gastric cancer patients [32]. Broadening our search to all types of cancer revealed a
recent report on the QoL of young cancer patients assessed by the EORTC QLQ-C30 [33].
Unlike our findings, the study suggested worse QoL on the diarrhea scale among older
cancer patients. Patients with all types of cancer, with breast cancer comprising the larger
proportion, were included. The inclusion of patients whose illness or treatment had less to
do with postoperative dietary modification may have caused such a difference in results.

However, a previous study hinted at diarrhea-related QoL worsening among young
gastric cancer survivors [2]. The study investigated the QoL of elderly gastric cancer pa-
tients. The mean age of the control group was set to the mid-50s, which was somewhat
younger than usual, and diarrhea-related QoL inferiority of the control group against an
elderly group was displayed. The age of the younger group in our study was further ad-
justed to those in their 30s and 40s, and their diarrhea-related QoL inferiority remained very
prominent throughout the study period. However, some differences in outcomes were seen
as well. These outcomes in several scales, such as physical functioning, role functioning,
dyspnea, and dry mouth a year after surgery, suggest persistent QoL advantages in younger
patients. In contrast, physical functioning was the only scale in our study with a persistent
QoL advantage in younger patients. This may have been due to the differences in older
patient age groups (≥70 years vs. 50–69 years), with our older group being much younger.

One might attempt to provide reasoning based on the notion that constipation in-
creases with age [34–36], and that diarrhea decreases with age [37]. Although our cross-
sectional comparisons at each postoperative period might seem to support this logic, the
idea is not supported in its entirety due to the lack of baseline preoperative QoL differences
in constipation and diarrhea. A more logical explanation becomes available once we shift
our focus from the biological aspect of aging to the social aspect of QoL. Although QoL
itself is known to be very personal, it is still within the context of culture and value sys-
tems [11,12]. Younger patients who are likely to be more socially active might have more
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quick meals to allow for a prompt return to social activities. They might also encounter
ongoing problems with social meals as they try to keep up with their peers. As we live in a
culture where higher sociality is expected from younger individuals, it is highly reason-
able to assume that younger patients might be trading sociality for postoperative dietary
modifications. This might have led to worse QoL related to diarrhea in younger patients.
Our institutional protocol for gastric cancer patients was equally applied to all patients. All
educational session and interview content was the same. Despite the same clinical input,
younger patients reported different subjective outcomes. Therefore, future research needs
to concentrate on the processing of input by younger patients.

By turning our attention to the social aspect of QoL, it becomes very reasonable to
regard young gastric cancer survivors as being in constant need of reminders to keep up
with modified diets and prescriptions for antidiarrheal medicine. It also triggers a new
concept of QoL management for young gastric cancer survivors. They need to have small
and frequent meals, as do other survivors, while their social lives need to remain unaffected.
Previous efforts have been made to fill nutritional needs with nutrient-packed mini-meals,
such as manufactured oral nutritional formulas or supplements [38–40]. However, the
targets were mostly elderly patients. Based on our findings, redirecting the recipients of
oral nutritional supplements to socially active young gastric cancer survivors might be
needed. In our institution, manufactured oral nutritional formula has been prescribed to
outpatients mostly upon their request. While most requests seem to come from facing
temporary dietary difficulties, there are occasions when we suspect that products are being
regularly consumed as convenient between-meal foods to minimize social interference
from surgically-necessitated frequent meals.

An explanation is needed for the significant difference in the number of retrieved
lymph nodes. All patients were treated by the same protocol, and all underwent D2-extent
lymphadenectomy regardless of open or laparoscopic approach. Despite the lack of differ-
ences in surgical intent, younger patients had a significantly higher number of retrieved
lymph nodes. Considering a higher percentage of undifferentiated adenocarcinoma among
younger patients, a higher number of retrieved lymph nodes among them may have re-
flected an additional effort by pathologists, harvesting more lymph nodes from surgical
pathology specimens from patients with preoperatively confirmed undifferentiated ade-
nocarcinoma. It has been reported that specimen handling by pathologists is strongly
associated with the number of lymph node harvested [41].

The strength of this study was that it provided a reason to direct attention to the QoL
of young gastric cancer survivors, since our latest concerns have been skewed toward the
QoL of elderly patients. The revelation of difficulty and frustration related to diarrhea
among young gastric cancer survivors is a key finding of this study. Upon repeated
complaints of diarrhea from a socially active young gastric cancer survivor, we need to
verify if the patient has been trading postoperative diet control for social competitiveness.
If it is suspected that the patient is determined to maintain the same diet pattern as peers,
even if that may eventually lead to diarrhea, there is no need to reserve antidiarrheal
medications as a last resort. Efforts to provide constant reminders of dietary modifications
in the form of shorter-interval follow-ups should be made. In addition to medical efforts of
controlling already occurred symptom (i.e., diarrhea), its preventive measures involving
maximizing the preservation of social competitiveness while minimizing the challenges
of diet modification should be devised. Prescription of manufactured oral nutritional
supplements to young gastric cancer survivors with repeated complaints of diarrhea is
highly recommended.

This study was not without limitations. First, we built our hypothesis based on the
social tendency of the young population to have more social activities. Without actual in-
formation about their social status, more conclusive evidence must be provided. Subgroup
analyses based on actual social activity status should be able to provide clearer evidence.
Thus, larger study groups need to be built with multi-institutional effort. Secondly, we did
not have information on the amount and frequency of diarrhea, quantified by a uniform
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measure. Early dumping-associated diarrhea is an episodic event occurring shortly after
deviation from postgastrectomy diet protocol. Despite the effort for excluding patients
with diarrhea unrelated to early dumping syndrome, having objective indicators available
for background information would allow better justification of the discussion. Our findings
represent a significant basis for future prospective studies focusing on diarrhea among
younger gastric cancer survivors. Third, comparison groups were asymmetrical in terms of
sample size. The sample size of the older group was about three times that of the younger
group. The younger age was set as patients in their 30s and 40s by referring to a previous
QoL study on elderly patients with incidental findings of QoL setback in a younger control
group with a mean age in the 50s [2]. To decide if this finding was a singular QoL issue for
young patients, we pushed the age limit to 30s and 40s, and compared their QoL against
the QoL of the controls (older group). Since our society has already turned into an aged
society, asymmetry in sample size by age group is inevitable. Designing matched com-
parisons based on a larger pool of data with multiple variables should increase statistical
significance. Finally, there was a risk of the concealment of more severe QoL deterioration
in young gastric cancer patients with diarrhea. This study was conducted in a country
that had already become an aged society, and requests for maintaining social competitive-
ness even at an advanced age may be rampant. Given that, our older control group may
have included some socially competitive individuals who traded diet modifications for
social competitiveness.

5. Conclusions

While young gastric cancer survivors enjoyed better QoL in physical functioning and
body image, worse QoL in patients with diarrhea persisted a year after surgery. Young gas-
tric cancer survivors could be trading social competitiveness for dietary modifications after
gastrectomy, and countermeasures such as strict dietary monitoring and the prescription
of oral nutritional supplements must be applied. The exact relationship between higher
will/demand for social activities and postoperative dietary adherence in young patients
needs to be explored in the future.
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