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ARTICLE INFO ABSTRACT
. Background: Malnutrition is common after colorectal cancer surgery and may
Article type persist beyond hospital discharge. This study aimed to assess postoperative
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nutritional status and nutrition-impact symptoms in patients with colorectal cancer
at short term follow-up after discharge.

Methods: In this prospective observational follow-up study, adult patients with
pathologically confirmed colorectal cancer who underwent tumor resection were
assessed at 2 weeks and 1 month postoperatively in an outpatient surgical clinic in
Mashhad, Iran, from October 2023 to March 2025. Nutritional status was evaluated
using the Patient-Generated Subjective Global Assessment (PG-SGA). Dietary intake
was assessed using 3-day 24-hour dietary recalls. Anthropometry and body
composition (including fat-free mass and fat-free mass index) were recorded.
Nutrition-impact symptoms were graded using CTCAE v5. Physical function was
assessed using the Karnofsky Performance Status questionnaire and Handgrip
strength.

Results: A total of 117 patients were included with mean age 57.55 + 13.18 years and
55.6% were female. The mean PG-SGA score increased from 9.32+4.03 at 2 weeks to
10.41+3.50 at 1 month postoperatively (p<0.001). 43.6% of patients and 55.6% of
patients required critical nutritional intervention (PG-SGA score 29) respectively
(p<0.001). Body weight decreased from 65.49+14.70 to 62.80+14.40 kg and
underweight (BMI <18.5 kg/m?) rose from 14.5% to 21.2% (p<0.001). At 2 weeks,
patients aged <65 years had higher PG-SGA scores than those aged 265 years
(10.17+4.20 vs 8.95+3.89; p=0.01), with no significant difference at 1 month. Higher
PG-SGA scores correlated inversely with BMI (p=-0.40, p<0.001), FFMI (p=-0.432,
p<0.001), and total body water (p=-0.264, p=0.003).

Conclusion: malnutrition were highly prevalent and tended to worsen during the
first postoperative month after colorectal cancer surgery. These findings support
routine, repeated post-discharge nutritional assessment and timely nutrition care
focused on symptom management and intake optimization during early recovery.
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Introduction

Colorectal cancer (CRC) is among the most common the third most frequently diagnosed cancer and the
malignancies worldwide and remains a leading second leading cause of cancer death globally(1). In
cause of cancer related mortality. It is recognized as Iran, CRC has been reported as the third most
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common cancer since 2016 and is projected to
remain among the most prevalent cancers, with an
overall increasing trend in recent decades and a
growing incidence in adults younger than 50
years(2, 3). These patterns underline the expanding
clinical and public health burden of CRC and
highlight the need to optimize supportive care
strategies that may improve postoperative
recovery and long term outcomes.

Malnutrition is a frequent and clinically significant
complication across the cancer continuum.
Evidence suggests that malnutrition is prevalent in
patients with cancer and can particularly worsen
after surgical treatment of CRC(4). In postoperative
CRC populations, malnutrition rates up to 94%
have been reported(4).

The mechanisms underlying cancer-related
malnutrition are multifactorial and include reduced
dietary intake, gastrointestinal symptoms, systemic
inflammation, and metabolic alterations. Surgery
itself represents an additional physiological
stressor(5, 6). Major colorectal surgery is a highly
invasive procedure that can trigger inflammatory
responses and metabolic stress, which may further
increase the risk or severity of postoperative
malnutrition(7). These processes are especially
relevant in gastrointestinal cancers, where
nutritional reserves may already be compromised
before treatment initiation.

The clinical consequences of malnutrition are
substantial. Malnutrition in cancer patients has
been linked with increased morbidity and
mortality, prolonged hospitalization, higher
healthcare expenditures, reduced quality of life,
decreased survival, and diminished effectiveness
and tolerance of oncologic treatments(6).
Importantly, malnutrition may contribute to a
meaningful proportion of deaths among cancer
patients independent of the malignancy itself;
estimates suggest that 10-20% of mortality in this
population may be attributable to malnutrition
rather than the tumor directly(8).

From a perioperative perspective, deteriorating
nutritional status can increase vulnerability to
postoperative complications and impair recovery
trajectories, emphasizing the importance of timely
assessment and targeted nutritional
interventions(9).

In Iran, available research indicates that
malnutrition is common among patients with
cancer, particularly those with gastrointestinal
malignancies(9, 10). Studies using patient centered
tools such as the Patient-Generated Subjective
Global Assessment (PG-SGA) have reported
considerable prevalence of malnutrition. For
example, an evaluation of 416 cancer patients in
Tehran reported malnutrition in 53.1% of
participants(11), and additional work has
documented high rates of moderate-to-severe
malnutrition in different oncology settings, with
gastrointestinal cancers frequently showing the

greatest burden(12).

However, despite the growing incidence of CRC and
the recognized clinical impact of postoperative
malnutrition, comprehensive evidence focusing
specifically on nutritional status after colorectal
surgery in Iranian patients has been limited,
indicating a meaningful gap in the local literature.
Furthermore, the early postoperative period
represents a critical window in which nutritional
decline may emerge or worsen, potentially
influencing complications, functional capacity, and
the patient’s overall recovery experience.
Accordingly, the present study aimed to evaluate
comprehensive nutritional status in patients with
colorectal cancer at two clinically relevant time
points, two weeks and one month after surgery,
using the PG-SGA. In addition we assessed dietary
intake adequacy, anthropometric and body-
composition indicators, and the burden of
nutrition-impact symptoms during early recovery.
By focusing on the first postoperative month, this
study seeks to provide evidence to inform post-
discharge nutritional screening and timely
supportive care planning for patients undergoing
colorectal cancer surgery.

Method

Study design and setting

This prospective observational study was
conducted, among patients with colorectal cancer
who attended for postoperative follow-up the
outpatient surgical clinic at educational tertiary
referral Ghaem  Hospital, Mashhad, Iran.
Participants were assessed at two predefined time
points: approximately 2 weeks and 1 month after
surgery. Data collection was performed over an
approximately 18-month period from October
2023 to March 2025. This study was approved by
the Research  Ethics Committee (code:
IR.MUMS.MEDICAL.REC.1402.291) of Mashhad
University of Medical Sciences (MUMS).

Participants and sampling

Patients were eligible for inclusion if they had a
diagnosis of colorectal cancer confirmed by
pathology and had been admitted for surgical
tumor resection. Participants were recruited using
purposive convenience sampling from those
attending postoperative follow-up at the outpatient
surgical clinic. Inclusion criteria were: (1) age 218
years; (2) pathology-confirmed colorectal cancer;
(3) admission for surgical resection of the tumor;
and (4) provision of written informed consent.
Patients were not eligible if they were unable to
respond to questionnaires or if they did not know
their body weight 1 month prior to the assessment.
Participants were excluded if <70% of
questionnaire items were completed due to lack of
cooperation, if they declined body composition
assessment, or if they were admitted due to
recurrence of malignancy. Enrollment was
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conducted through face-to-face contact; the study
procedures were explained verbally, and written
informed consent was obtained prior to
participation.

Data collection and measures

Demographic and clinical characteristics

The demographic information was obtained
through  interviews and medical notes.
Demographic data included age, education, living
place, marital status, occupation, food availability,
self-reported income sufficiency, smoking, and
opium addiction. The economic status was achieved
based on the Payab et al. study . The questionnaire
asked whether they owned any of the items,
including handmade carpet, washing machine,
dishwasher, side-by-side refrigerator, furniture,
microwave, computer or laptop, personal cars, and
personal homes. Owning 1 to 3 of the items was
considered low economic status, 4 to 6 items
indicated medium economic status, and 6 to 9 items
represented high economic status (13).Economic
status was assessed as it may influence dietary
intake and access to nutrition support, which are
relevant to the patients’ nutritional status.
Occupational categories were grouped based on
standard national classifications. ‘Employee’
referred to individuals working in formal salaried
positions; ‘Self-employed’ included those who
worked independently without a fixed employer;
‘Worker’ referred primarily to manual laborers;
‘Housewife’, ‘Retired’, and ‘Unemployed’ were
considered separate categories based on social
status. Information related to the disease included
the stage, time of diagnosis, previous treatments,
and history of chemotherapy and radiation.
Additionally, chemotherapy protocol and history of
underlying diseases were recorded.

Nutritional assessment

A comprehensive nutritional assessment were
performed using PG-SGA, dietary intake,
anthropometry and body composition analysis and
clinical evaluation(14). The PG-SGA questionnaire
as the gold standard tool for nutritional assessment
of cancer patients captures recent weight loss,
dietary intake adequacy, nutrition-impact
symptoms during the preceding two weeks which
leads to reduced food intake, and physical function,
combined with clinician assessment to generate a
total score guiding nutrition intervention triage: 0-
1: no immediate intervention; 2-3:
education/symptom-based support; 4-8: dietitian-
led intervention; and =29: urgent symptom
management and nutrition intervention . Patients
were also categorized into PG-SGA global ratings:
well-nourished (A), moderately
malnourished/suspected (B), and severely
malnourished (C), based on weight loss history and

functional /body composition changes(15).

Height was measured using a wall-mounted
stadiometer (Seca 206, Germany). For patients
unable to stand, height was estimated using ulna
length. Weight was measured using a calibrated
scale (Seca 510, Germany) with minimal clothing
and no shoes(16). Body mass index (BMI) was
calculated as weight/height®>. Mid-upper arm
circumference (MUAC) was measured on the right
arm using a non-stretch tape (Seca 201, Germany)
at the midpoint between the acromion and
olecranon. Percent weight loss was calculated using
the standard formula: (previous weight - current
weight) /previous weight x100.

Body composition was assessed using bioelectrical
impedance analysis (BIA) (Bodystat MDD1500,
Germany), providing total body water, fat mass, and
fat-free mass. Fat-free mass index (FFMI) was
calculated as fat-free mass/height>. Low muscle
mass was defined as FFMI <17 kg/m? in men and
FFMI <15 kg/m? in women(17). Dietary intake was
obtained using a 3-day 24-hour dietary recall.
Nutrient intake (energy and
macro/micronutrients) was analyzed using
Nutritionist IV software (NUT 4.0). Energy and
protein requirement were evaluated according to
ESPEN practical guideline targets: 30 kcal/kg/day
and 1.5 g protein kg/day for malnourished patients,
and energy of 25 kcal/kg/day and protein of 1.2
g/kg/day for non-malnourished patients(18).
Malnutrition was categorized using Global
Leadership Initiative on Malnutrition (GLIM)
tool(17).

Nutrition-related clinical symptoms were assessed
according to CTCAE v5 criteria (e.g., dysphagia,
nausea/vomiting, constipation/diarrhea,
mucositis, dysgeusia and fatigue)(19).

Physical function was assessed using the
Karnofsky Performance Status questionnaire and
handgrip strength(20). Handgrip strength was
measured using a Constant dynamometer with the
elbow flexed at 90°, three trials per hand, and the
average recorded (kg)(20).

Statistical analysis

The sample size was calculated based on Wei etal.'s
study(4) , in which the mean and standard
deviation of the PG-SGA score were reported as 15
and 5, respectively, considering d=1 and alpha 0.05,
the sample size was estimated to be 97 people using
the formula (quantitative trait estimate in the
population). Considering about 20% attrition, the
final sample size was estimated to be 117 people.
Analyses were conducted using SPSS version 27
(IBM Corp., Armonk, NY, USA), with a two-sided
significance level of p < 0.05. Normality was
assessed using the Shapiro-Wilk test. Quantitative
variables were summarized as mean #*Standard
deviation or median (interquartile range [IQR]),
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and qualitative variables as frequency and
percentage. For comparisons between two
independent groups, the independent t-test or
Mann-Whitney U test was used, as appropriate.
Comparisons across more than two groups were
performed using one-way ANOVA or the Kruskal-
Wallis test. Changes between the two postoperative
assessments (2 weeks vs 1 month) were evaluated
using the Wilcoxon signed-rank test. Correlations
were assessed using Spearman’s rank correlation
coefficient or Pearson’s correlation for normally
distributed variables, where applicable.

Results

Participant characteristics

A total of 117 patients were included with mean age
57.55 # 13.18 years; ranged 24-85, and 55.6% were
female. Most participants lived in urban areas
(84.6%). Rectal tumors were the most common
primary site (53.0%). Adenocarcinoma was the
predominant histopathology (82.1%), and stage II
disease was most frequent (39.3%) (Tables 1 and 2).

Table 1. Sociodemographic and lifestyle characteristics (n=117)

Age (years)? — 57.55+13.18
Sex Male 52 (44.4)
Female 65 (55.6)
Education Illiterate 36 (30.8)
Below diploma 42 (35.9)
Diploma 27 (23.1)
undergraduate 10 (8.5)
Postgraduate 2(1.7)
Residence Rural 18 (15.4)
Urban 99 (84.6)
Marital status Married 89 (76.1)
Single 6 (5.1)
Divorced 12 (10.3)
Widowed 10 (8.5)
Socioeconomic status Low 54 (46.2)
Middle 42 (35.9)
High 21(17.9)
Smoking status Non-smoker 93 (79.5)
Current smoker 10 (8.5)
Passive exposure 3(2.6)
Former smoker 11 (94)
Substance abuse Non-user 92 (78.6)
Current user 19 (16.2)
Passive exposure 1(0.9)
Former user 5(4.3)
Insurance None 9(7.7)
Basic insurance 83 (70.9)
Basic + supplementary insurance 25(21.4)
a. Mean = SD
Table 2. Clinical and tumor characteristics (n=117)
Variable Category n (%)
Time since diagnosis (months) 6.57 +4.31a
Self-awareness of cancer 85 (72.6)
Comorbidities Diabetes 27 (23.1)
Cardiovascular disease 13 (11.1)
Hypertension 38(32.5)
Hyperlipidemia 25(21.4)
Liver disease 3(2.6)
Kidney disease 3(2.6)
Other cancers 3(2.6)
Tumor location Right colon 18 (15.4)
Left colon 28 (23.9)
Transverse colon 7 (6.0)
Right and left colon 2(1.7)
Rectum 62 (53.0)
Histopathology Adenocarcinoma 96 (82.1)
Invasive adenocarcinoma 9(7.7)
Mucinous adenocarcinoma 5(4.3)
Scep 4(3.4)
Lymphoma 1(0.9)
Other 2(1.7)
Stage 0 17 (14.5)
I 25(21.4)
1l 46 (39.3)
111 22 (18.8)
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v 7 (6.0)
Metastasis 7 (6.0)
Metastasis site Liver 5(4.3)

Peritoneum 2(1.7)
Treatment type before surgery None 44 (37.6)

Chemotherapy 11 (94)

Radiotherapy 4(3.4)

Chemoradiotherapy 21 (17.9)

TNT¢ 29 (24.8)

a. Mean £ SD

b. Squamous Cell Carcinoma
c. Total Neoadjuvant Therapy

Nutritional assessment

The mean PG-SGA score increased from 9.32+4.03
at 2 weeks to 10.41+#3.50 at 1 month
postoperatively (p<0.001). 43.6% of patients at 2
weeks and 55.6% of patients at 1 month after
surgical resection required critical nutritional
intervention (PG-SGA score 29) (Table 3). 71.7% of
patients and 83.0% had moderate to severe
malnutrition (category B or C), respectively(Figure
1).

Mean body weight decreased from 65.49+14.70 kg
to 62.80+14.40 kg at 1 month postoperatively. At 1

PG-SGA in 2 weeks

EPG-SGA A: well nourished
PG-SGA B: moderately
malnourished

PG-SGA C: severely
malnourished

month, weight-loss categories shifted toward
greater severity, and severe/very severe weight
loss increased from 33.4% to 69.3% (p<0.001).
However, the proportion of underweight patients
(BMI <18.5 kg/m?) increased from 14.5% at 2
weeks to 21.2% at 1 month (p<0.001). Reduced
muscle mass was observed in 29.1% of patients at
both 2 weeks and 1 month postoperatively .
Handgrip strength remained comparable between
assessments (19.42+8.39 vs 19.61+8.26 kg).
Karnofsky performance status was predominantly
50-70 at both time points, increasing from 65.0%
at 2 weeks to 78.6% at 1 month (Table 3).

PG-SGA in 1 month

Fig1: Nutritional status based on PG-SGA category in 2 weeks and 1 month after surgical resection

Table3. PG-SGA score, anthropometric indices, body composition, physical performance of participants (n=117)

Mean * SD OR
Variable N (percentage)
2 weeks 1 month P-value
PG-SGA score 9/32+4/03 10/41+3/5 <0.001
0-1 0 (0.0 0(0.0)
2-3 3(2.6) 8 (6.8)
4-8 58 (49.6) 49 (41.9)
29 51 (43.6) 65 (55.6)
BMI (kg/m2) 23.09 £5.22 23.03£5.17 <0.001
<15 0 (0.0) 0 (0.0)
15-15.9 0 (0.0) 2(1.7)
16-18.4 17 (14.5) 22 (18.8)
18.5-24.9 54 (46.2) 56 (47.9)
25-29.9 30 (25.6) 22 (18.8)
230 16 (13.7) 15 (12.8)
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Weight loss? <0.001
No WL 18(33.3) 10(8.5)
Mild WL 7(13) 7(6)
Moderate WL 11(20.4) 19(16.2)
Severe WL 11(20.4) 58(49.6)
Very severe WL 7(13) 23(19.7)
22.3+3.4 0.001
MUAC (cm) 25.5+4.1 <
17.18+9.97 0.001
Fat mass (%) 17.87+9.06 g
16.81+2.84 0.001
FFMI (Kg/m2) 17.29+2.80 g
34(29.1 0.001
Reduced muscle mass ? 34(29.1) ( ) g
19.61+8.26 0.001
Handgrip strength (Kg) 19.42+8.39 g
Muscle strength ¢ >0.001
Weak 51(43.6) 65(55.6)
Normal 18(33.3) 10(8.5)
Strong 7(13) 7(6)
Karnofsky4 Vo (Ve-Av)e 70 (70-90) ¢ >0.001
0-40 0 0
50-70 76 (65) 92 (78.6)
80-100 41 (35) 25(21.4)
Total energy intake >0.001
(kcal /day) 1250 + 54.9
e/ /day] 1320 +509.9 20115
g/xg/cay 22+13.1
Protein intakef: >0.001
(g/day) 50.6 +28.1 48.6 + 25.3
(g/kg/day) 0.77 + 0.59 0.74 + 0.45

Abbreviations: SD, standard deviation; WL, weight
loss; FFM], fat-free mass index; MuAC, Mid upper-
Arm Circumference; BMI, body mass index; PG-SGA,
Patient-Generated Subjective Global Assessment

a No WL, <2% of body weight; 2-3% in 1-month or
2-6% in 6 months Mild WL, 3-5% in 1-month or 6-
10% in 6 months Moderate WL, 5-10% in 1-month
orl0- 20% in 6 months Severe WL, >10% in 1-
month or >20% in 6 months Very severe WL

b Reduced muscle mass was defined as FFMI<17 in
men and FFMI<15 in women

¢ According to age and sex.

d 0-40 (Unable to care for self), 50-70 (able to live
at home and care for most needs), 80-100 (no
special care needed)

e Median (25th -75th percentile)

f Energy requirements are calculated based on
current weight in malnourished individuals as 30
kcal/kg/day and 25 kcal/kg/day in non-
malnourished individuals. Protein requirements
are calculated based on current weight in
malnourished individuals as 1.5 g/kg/day and 1.2
g/kg/day in non-malnourished individuals.

Dietary intake

Mean daily energy intake was 1320+509.9 kcal /day
at 2 weeks and 1250+54.9 kcal/day at 1 month. At
2 weeks, 21.36% of patients consumed <50% of
estimated energy needs, 26.49% consumed 50-
80%, and 52.15% consumed >80%; at 1 month, the
corresponding proportions were 23.09%, 32.47%,
and 44.44%, respectively. Mean protein intake was
50.6+28.1 g/day at 2 weeks and 48.6+25.3 g/day at
1 month. At 2 weeks, A+ % and at 1 month 85% were

classified as having inadequate protein intake
(Table 3).

Nutrition-impact symptoms

Nutrition-impact symptoms were common at both
follow-ups. Two weeks after surgery, almost all
patients reported abdominal pain (99.1%); by 1 month,
abdominal pain remained frequent (85.5%) despite
painkiller intake. Anorexia was reported by 82.1% at 2
weeks and 68.4% at 1 month. Nausea decreased from
47.9% to 30.8%, and vomiting decreased from 14.5%
to 3.4%. Fatigue remained highly prevalent (94.9%) at
both time points (Table 4).

Table 4. Prevalence of nutrition-impact symptoms
(any grade), n (%)

Symptom 2 weeks 1 month
Dysphagia 7 (6.0) 8 (6.8)
Abdominal pain 116 (99.1) 100 (85.5)
Anorexia 96 (82.1) 80 (68.4)
Nausea 56 (47.9) 36 (30.8)
Vomiting 17 (14.5) 4(34)
Constipation 28 (23.9) 16 (13.7)
Diarrhea 14 (12.0) 1(0.9)
Dysgeusia 30 (25.6) 11 (94)
Fatigue 111 (94.9) 111 (94.9)
Malaise 97 (82.9) 97 (82.9)

Factors associated with nutritional status

PG-SGA scores did not differ significantly by sex at
either assessment (2 weeks p=0.67; 1 month
p=0.33). At 2 weeks. Patients aged <65 years had
higher PG-SGA scores compared with those aged
265 years (10.17+4.20 vs 8.95+3.89; p=0.01); this
difference was not statistically significant at 1
month (11.574£3.80 vs 9.91+3.54; p=0.17).
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Higher PG-SGA scores were associated with lower
BMI (p=-0.40, p<0.001) and lower FFMI (p=-0.432,
p<0.001), and were inversely correlated with total
body water (p=-0.264, p=0.003) (Table 5).

Table 5. Spearman correlations with PG-SGA

BMI (kg/m?) -0.40 <0.001
FM (%) 0.030 0.752
FFMI (kg/m?) -0.432 <0.001
Total body water -0.264 0.003
(L)

Number of -0.37 0.784
chemotherapy

sessions

Disease duration -0.189 0.067

aSpearman correlation analyses

Discussion

In this study, a total of 117 colorectal cancer
patients were evaluated at two clinically relevant
postoperative time points (2 weeks and 1 month
after surgery). The mean PG-SGA score increased
from 9.32+4.03 at 2 weeks to 10.41+3.50 at 1
month postoperatively (p<0.001). Based on the PG-
SGA global rating, 71.7% of patients at 2 weeks and
83.0% at 1 month were classified as moderately to
severely malnourished (category B/C). suggesting
worsening nutritional status over the first
postoperative month and supporting the need for
repeated screening and timely nutrition care.
PG-SGA scores 29, indicating a need for critical
nutrition intervention, were observed in 43.6% of
patients at 2 weeks and 55.6% at 1 month after
surgery which means the more patients needed a
serious nutritional interventions after 1 month.
Consistent with these findings, according to the PG-
SGA score, Wei et al. reported 94% postoperative
malnutrition in colorectal cancer (4), and Karin et
al. found that 48% of patients required nutritional
intervention after surgery(21). Taken together,
these data alongside our findings reinforce the
clinical importance of systematic nutritional
assessment and prompt, individualized nutrition
care in the postoperative setting.

Postoperative weight loss was common and
became more frequent with time; 66% of patients
reported weight loss at 2 weeks, increasing to 91%
at 1 month (p<0.001), indicating a significant
worsening during early recovery.

Mean BMI was similar at 2 weeks and 1 month after
surgery (23.09 vs 23.03 kg/m?), although the
proportion of underweight patients increased from
14.5% to 20.5%, while most remained in the
normal BMI range. This is broadly consistent with
Barro et al. and Nunes et al., who also reported
relatively low underweight prevalence and a high
proportion of normal BMI(22, 23). Despite this,
malnutrition was common in our cohort, indicating
that BMI alone may underestimate nutritional risk

in colorectal cancer. Consistent with Wang et al., we
observed significant inverse associations between
BMI and FFMI and PG-SGA, suggesting that lower
BMI and FFMI are linked to worse nutritional status
and supporting the wuse of comprehensive
assessment tools alongside anthropometry(24).

In the present study, postoperative dietary intake
was suboptimal and worsened from 2 weeks to 1
month after surgery. Mean energy intake was low
at both assessments (1320+509.9 kcal/day at 2
weeks and 1250+54.9 kcal/day at 1 month), and
the distribution of energy adequacy shifted
unfavorably, with a decline in the proportion of
patients meeting >80% of estimated energy needs
(52.15% to 44.44%) and a corresponding increase
in those consuming 50-80%. Protein intake was
similarly inadequate (50.6%¥28.1 to 48.6%25.3
g/day), and the majority of patients were classified
as having insufficient protein intake (80% at 2
weeks and 85% at 1 month). Collectively, these
findings  suggest  persistent postoperative
nutritional insufficiency that may contribute to
ongoing malnutrition risk and underscore the need
for structured dietary monitoring and timely
nutrition support during early recovery.

Previous studies similarly report a high prevalence
of inadequate energy and protein intake among
patients with cancer. In a study by Timuraoglu et al.
involving 71 patients, mean energy intake was
approximately 1476 kcal/day, and nearly one-third
of participants consumed less than their daily
energy requirements; protein intake per kilogram
was also below recommended levels(25). Notably,
patients who received nutritional support had
higher energy and protein intakes, highlighting the
impact of dietetic interventions. Likewise, Ravasco
et al. demonstrated in colorectal cancer patients
that structured nutrition counseling was more
effective than protein supplementation alone or an
unrestricted diet in improving dietary intake and
clinical outcomes, with benefits persisting for
months after treatment(26). In our cohort, only a
minority had prior nutrition counseling, which may
partly explain the persistent dietary inadequacy
observed after surgery. In addition, van der Werf et
al. reported that more than half of hospitalized
colorectal cancer patients experienced reduced
dietary intake, indicating that poor intake is
common across both inpatient and treatment
settings(27). Finally, Barbosa et al. showed that
malnourished patients had significantly lower daily
energy intake than well-nourished patients
(P<0.001), supporting our observation that
reduced intake is closely linked to malnutrition
severity(28).

In the present study, functional status assessed by
the Karnofsky Performance Status suggested a
modest postoperative decline over the first month.
The mean Karnofsky was 72.13+13.67 (median 70;
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range 50-100) at 2 weeks and decreased to
71.28+5.33 (median 70; range 50-100) at 1 month,
while the proportion of patients requiring
assistance with daily activities increased from 65%
to 78%. In contrast, Zietarska et al. reported
substantially higher Karnofsky values (mean
90.5%7.7, median 90) in colorectal cancer patients
assessed before chemotherapy, highlighting that
differences in timing and clinical context (pre-
treatment vs early postoperative recovery) may
explain the discrepancy(29). The inverse
association between PG-SGA and Karnofsky in our
study further supports that poorer nutritional
status is accompanied by worse functional
performance, reinforcing the need for integrated
postoperative nutrition and rehabilitation support.
physical function also appeared to deteriorate after
surgery. Mean handgrip strength decreased from
23.61+8.06 kg (men) and 16.06+7.08 kg (women)
at 2 weeks to 23.73+7.79 kg (men) and 16.32+7.10
kg (women) at 1 month, and the prevalence of low
handgrip strength increased from 43% to 55%
based on Iranian age- and sex-specific cut-offs.
Compared with van Hinsbergen et al. (23% low
handgrip; higher mean values), the higher rate of
weakness in our cohort may reflect differences in
population characteristics, the use of age-adjusted
cut-offs, and clinical factors such as postoperative
catabolism and the relatively high proportion of
patients receiving neoadjuvant therapy(30).
Together, these findings emphasize that early
postoperative follow-up should include both
nutritional assessment and muscle function
monitoring to prevent further functional decline.
Adenocarcinoma was the predominant histology in
our cohort (82.1%), consistent with prior reports in
colorectal cancer (31, 32). Notably,
adenocarcinoma was significantly associated with
poorer nutritional status, which may reflect higher
inflammatory burden, greater metabolic demands,
and appetite suppression in more aggressive
disease phenotypes. These findings support early
identification of malnutrition risk and more
targeted nutritional care in patients with
adenocarcinoma (33).

Another relevant observation was that 27.6% of
patients were unaware of their cancer diagnosis.
Previous studies have reported wide variation in
cancer awareness (23-96%), particularly in Middle
Eastern settings where disclosure may be limited
by family preferences (34, 35). In our study, lack of
disease awareness was significantly associated
with worse nutritional status, potentially due to
reduced engagement with treatment and less
attention to nutritional self-care, underscoring the
importance of culturally sensitive patient
communication and supportive counseling (36).
Regarding symptom burden, abdominal pain
(85%), dyspepsia (50%), and anorexia (68%) were
the most frequently reported symptoms. Similar
symptom patterns have been described in

colorectal cancer, including abdominal pain and
bowel habit changes(28). Because many nutrition-
impact symptoms are potentially modifiable, early
recognition and integrated medical-nutritional
management may improve intake and help prevent
deterioration in nutritional status.

In this prospective postoperative follow-up of
patients with colorectal cancer, nutritional risk and
malnutrition were highly prevalent at both 2 weeks
and 1 month after surgery, with a shift toward more
severe PG-SGA categories over time. Early recovery
was also characterized by inadequate energy and
protein  intake, unfavorable changes in
anthropometric and body-composition indicators,
and a high burden of nutrition-impact symptoms
(particularly abdominal pain and anorexia). These
findings highlight the first postoperative month as
a critical window for routine, repeated nutritional
assessment after discharge and timely, targeted
nutrition care focused on symptom control and
intake optimization. Future studies should evaluate
whether structured post-discharge nutrition
pathways improve nutritional and clinical
outcomes in this population.

A notable strength is the broad, multi-domain
postoperative assessment, combining PG-SGA with
anthropometry and body composition and patient-
reported outcomes, and nutritional intake allowing
a more integrated understanding of nutritional
status and its functional and psychosocial
correlates.  The study setting in a referral
educational-treatment center and linkage to clinical
teams were also described as supportive of data
quality and feasibility.

A key limitation of this study was the inability to
obtain laboratory measurements, as follow-up
assessments were conducted in an outpatient clinic
setting and many patients were unwilling to
undergo blood sampling.

In addition, although two postoperative time points
were captured, We recommend longer follow-up
would be valuable to describe trajectories beyond
the first month and to examine whether targeted
interventions translate into improved nutritional
and clinical outcomes.

Conclusion

This study revealed malnutrition were highly
prevalent and tended to worsen during the first
postoperative month after colorectal cancer
surgery, alongside inadequate intake, worsening
body-composition indices, and common nutrition-
impact symptoms. These findings support routine,
repeated post-discharge nutritional assessment
and timely nutrition care focused on symptom
management and intake optimization during early
recovery.
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