
Journal of Paediatric

Impact of a Multidisciplinary
Rehabilitation Program on Quality of Life in Oral Cancer Survivors:

A Randomised Controlled Trial
Azam S1, Zaki MM2, Juhura F3, Ahmed AHU4, Hossin I5, Ahmad R6

Surgeons of Bangladesh

Original Article

Journal of Paediatric Surgeons of Bangladesh (2026) Vol. 17 (1)
Official Journal of the Association of Paediatric Surgeons of Bangladesh

https://doi.org/10.3329/jpsb.v17i1.91312

Abstract
Background:  Oral cancer survivors often experience 
long-term functional impairments, including dysphagia, 
speech difficulties, trismus, pain, nutritional problems, and 
psychosocial distress, which significantly reduce HRQoL. 
Evidence on the effectiveness of structured rehabilitation 
in low- and middle-income countries is limited. This study 
assessed the impact of a multidisciplinary rehabilitation 
programme on HRQoL among Bangladeshi survivors.

Methods: A randomized controlled trial at Bangabandhu 
Sheikh Mujib Medical University from July 2023 to July 
2024 involved 80 oral squamous cell carcinoma survivors, 
randomly assigned to intervention (n=40) or control 
(n=40) groups. The intervention included a 12-week 
multidisciplinary rehab program with therapy, exercises, 
nutrition, oral hygiene, and psychosocial support, while 
controls received routine care. HRQoL was measured 
with EORTC QLQ-C30 and QLQ-H&N35. Secondary 
outcomes were mouth opening, weight, nutrition, adher-
ence, satisfaction, and adverse events.

Results: Baseline demographic, clinicopathological, and 
HRQoL characteristics were comparable between the 

groups (all p> 0.05). Following rehabilitation, the interven-
tion group demonstrated significantly greater improve-
ment in global HRQoL than the control group (+13.8 ± 6.2 
vs. +3.7 ± 5.5; mean difference, 10.1; 95% CI, 7.5–12.7; 
p< 0.001). Significant improvements were also observed 
in swallowing (p< 0.001), speech (p = 0.002), pain (p = 
0.004), mouth opening (p = 0.006), body weight (p = 
0.031), nutritional status (p< 0.001), rehabilitation adher-
ence (p< 0.001), and patient satisfaction (p< 0.001). No 
significant differences in adverse events were identified 
between the groups.

Conclusions: A structured multidisciplinary rehabilitation 
program significantly improved HRQoL and multiple 
functional outcomes in oral cancer survivors while demon-
strating excellent adherence and a favorable safety 
profile. These findings support the integration of multidis-
ciplinary rehabilitation into routine survivorship care, 
particularly in resource-limited settings.
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Introduction
Oral cancer is a major public health concern and remains 
one of the most prevalent malignancies in South Asia. 
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Bangladesh bears a substantial disease burden owing to 
the widespread use of smokeless tobacco and betel quid, 
both of which are well-established risk factors for oral 
carcinogenesis [1,2]. Recent epidemiological evidence 
indicates that South and South-East Asia account for 
more than half of global oral cancer mortality, with Bangla-
desh continuing to experience a high incidence and 
mortality rate [3].

Advances in surgical techniques and multimodal oncolog-
ical treatment have significantly improved survival among 
patients with oral cancer. However, oral cancer survivors 
frequently experience persistent treatment-related 
complications, including dysphagia, speech impairment, 
trismus, xerostomia, nutritional deterioration, and psycho-
social distress, which substantially impair health-related 
quality of life (HRQoL) [4,5]. These long-term functional 
deficits adversely affect eating, communication, social 
participation, and emotional well-being, making HRQoL 
an important outcome in oral cancer survivorship and 
highlighting the need for comprehensive rehabilitation.

Multidisciplinary rehabilitation is increasingly recognized as 
an essential component of survivorship care for patients 
with head and neck cancer. Rehabilitation programs 
integrating speech and swallowing therapy, nutritional 
counseling, physical therapy, and psychosocial support 
have demonstrated improvements in functional recovery 
and several quality-of-life domains [6,7]. Nevertheless, the 
overall effectiveness of these programs remains uncertain. 
Recent evidence indicates that although multidisciplinary 
rehabilitation improves functional outcomes, its impact on 
overall HRQoL varies considerably because of differences 
in rehabilitation protocols, intervention intensity, outcome 
measures, and follow-up duration [8].

Despite improvements in cancer survival, rehabilitation 
remains an underutilized component of oral cancer 
survivorship care in Bangladesh. Rehabilitation services 
are fragmented and are rarely delivered through a coordi-
nated multidisciplinary approach. Consequently, many 
survivors continue to experience preventable long-term 
functional disability, nutritional compromise, and poor 
quality of life despite successful oncological treatment. 
Furthermore, most rehabilitation studies have been 
conducted in high-income countries with well-established 
rehabilitation infrastructure, limiting the applicability of their 
findings to resource-constrained healthcare systems such 
as Bangladesh [9,10]. Differences in healthcare infrastruc-
ture, availability of rehabilitation specialists, socioeconomic 
conditions, and access to supportive care may substantial-
ly influence both the feasibility and effectiveness of 
multidisciplinary rehabilitation in this setting.

Therefore, an important evidence gap exists regarding 
the effectiveness of structured multidisciplinary rehabilita

tion programs for improving HRQoL among oral cancer 
survivors in low- and middle-income countries. To date, 
no published randomized controlled trial has comprehen-
sively evaluated a structured multidisciplinary rehabilita-
tion program for oral cancer survivors in Bangladesh. 
Consequently, robust evidence to support the routine 
integration of multidisciplinary rehabilitation into oral 
cancer survivorship care in Bangladesh remains lacking.

Accordingly, the present randomized controlled trial aimed 
to evaluate the effectiveness of a structured multidisci-
plinary rehabilitation program comprising speech and 
swallowing therapy, nutritional counseling, physical thera-
py, and psychosocial support on health-related quality of 
life among oral cancer survivors in Bangladesh. The 
findings of this study are expected to provide context-spe-
cific evidence to guide clinical practice, strengthen 
multidisciplinary survivorship care, and inform rehabilita-
tion policy in resource-limited healthcare settings.

Materials and Methods
Study design and setting
This prospective, parallel-group, randomized controlled 
trial was conducted at Bangabandhu Sheikh Mujib Medical 
University (BSMMU), Dhaka, Bangladesh, from July 2023 
to July 2024. The study was designed and reported in 
accordance with the Consolidated Standards of Reporting 
Trials (CONSORT) 2010 statement (Schulz et al., 2010).

Study participants
A total of 80 oral cancer survivors were enrolled and 
randomly assigned in a 1:1 ratio to either the intervention 
group (n = 40) or the control group (n = 40). Eligible partic-
ipants were aged 18 years or older, had histopathological-
ly confirmed oral squamous cell carcinoma, had complet-
ed primary treatment (surgery with or without radiothera-
py and/or chemotherapy) within the preceding 6–12 
months, were disease-free at enrollment, were able to 
understand and complete the study questionnaires, and 
provided written informed consent. Patients were exclud-
ed if they had recurrent or metastatic disease, severe 
neurological or psychiatric disorders that could interfere 
with participation, another active malignancy, medical 
conditions precluding rehabilitation, or were unwilling or 
unable to complete follow-up.

Sample size calculation
The sample size was calculated using G Power version 
3.1 [11]. Based on the primary outcome of health-related 
quality of life (HRQoL), a moderate standardized effect 
size (d = 0.65), a two-sided significance level (α) of 0.05, 
and 80% statistical power were assumed. The minimum 
required sample size was 72 participants. To compensate 
for an anticipated 10% attrition rate, the sample size was 
increased to 80 participants, with 40 participants allocated 
to each study group.
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Randomization and blinding
Participants were randomly allocated to the intervention 
or control group using a computer-generated block 
randomization sequence with a block size of four. Alloca-
tion concealment was maintained using sequentially 
numbered, opaque, sealed envelopes prepared by an 
independent investigator who was not involved in partici-
pant recruitment or outcome assessment. Owing to the 
nature of the intervention, blinding of participants and 
therapists was not feasible. However, outcome assessors 
and the statistician were blinded to treatment allocation.

Intervention
Participants allocated to the intervention group received a 
12-week comprehensive multidisciplinary rehabilitation 
program in addition to routine postoperative care. The 
rehabilitation program was delivered by a multidisciplinary 
team comprising an oral and maxillofacial surgeon, 
speech and language therapist, physiotherapist, dietitian, 
and clinical psychologist.

The program consisted of supervised 60-minute sessions 
conducted once weekly, together with daily home-based 
exercises. Rehabilitation components included speech 
and swallowing therapy, jaw-opening and mandibular 
mobility exercises, nutritional assessment with individual-
ized dietary counseling, physical therapy focusing on 
neck and shoulder mobility, oral hygiene education, and 
psychosocial counseling. Home exercise compliance was 
monitored during each follow-up visit.

Control group
Participants assigned to the control group received 
routine postoperative follow-up care, including regular 
clinical assessment, standard medical advice, nutritional 
recommendations, and symptom-based management, 
but did not participate in the structured multidisciplinary 
rehabilitation program.

Outcome measures
The primary outcome was the change in health-related 
quality of life (HRQoL) following completion of the rehabil-
itation program.

HRQoL was assessed using the validated European 
Organisation for Research and Treatment of Cancer 
Quality of Life Questionnaire-Core 30 (EORTC QLQ-C30) 
and the EORTC Head and Neck Cancer Module 
(QLQ-H&N35) [12,13]. Questionnaire scoring was 
performed according to the EORTC Scoring Manual. The 
instruments evaluated global health status, physical, role, 
emotional, cognitive, and social functioning, together with 
head and neck cancer-specific symptoms, including pain, 
swallowing difficulties, speech problems, xerostomia, and 
taste impairment.

Secondary outcome measures included mouth opening 

(maximum inter-incisal distance, mm), body weight (kg), 
nutritional status, rehabilitation adherence, patient 
satisfaction, and adverse events. All assessments were 
performed at baseline and immediately after completion 
of the 12-week rehabilitation program.

Data collection
Baseline demographic and clinicopathological character-
istics, including age, sex, body mass index (BMI), smok-
ing history, alcohol consumption, primary tumor site, 
AJCC stage, treatment modality, and time since comple-
tion of treatment, were recorded using a standardized 
case record form. Clinical and questionnaire assess-
ments were performed by trained investigators who were 
independent of the rehabilitation team.

Statistical analysis
Statistical analyses were performed using IBM SPSS 
Statistics version 26.0 (IBM Corp., Armonk, NY, USA). 
Data normality was assessed using the Shapiro–Wilk 
test. Continuous variables were expressed as mean ± 
standard deviation (SD), whereas categorical variables 
were presented as frequencies and percentages.

Baseline characteristics between groups were compared 
using the independent-samplest-test for continuous 
variables and the chi-square test or Fisher’s exact test for 
categorical variables. Within-group changes from 
baseline to post-intervention were analyzed using the 
paired-samples t-test. Between-group differences in 
outcome changes were assessed using the indepen-
dent-samples t-test, and mean differences with 95% 
confidence intervals (CI) were calculated where appropri-
ate. All statistical tests were two-sided, and a p-value 
<0.05 was considered statistically significant.

Ethical considerations
The study was conducted in accordance with the ethical 
principles of the Declaration of Helsinki. Ethical approval 
was obtained from the Institutional Review Board of 
Bangabandhu Sheikh Mujib Medical University 
(BSMMU), Dhaka, Bangladesh. Written informed consent 
was obtained from all participants before enrollment. 
Participant confidentiality and anonymity were maintained 
throughout the study.

Results
Table 1 summarizes the baseline demographic and clinico-
pathological characteristics of the study participants. The 
intervention and control groups were comparable with 
respect to age, sex, body mass index, smoking status, 
alcohol consumption, primary tumor site, AJCC stage, 
treatment modality, and time since completion of treatment, 
with no statistically significant differences observed 
between the groups (all p> 0.05). These findings indicate 
that the two groups were well balanced at baseline.
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Table 1: Baseline demographic and clinicopathological 
characteristics of participants in the intervention and 
control groups

Values are presented as mean ± standard deviation (SD) 
or number (%). Continuous variables were compared 
using the independent-samples t-test, and categorical 
variables using the chi-square test or Fisher’s exact test, 
as appropriate. P< 0.05 was considered statistically 
significant.

BMI, body mass index; AJCC, American Joint Committee 
on Cancer; SD, standard deviation.

Table 2 presents the baseline quality-of-life (QoL) scores 
of participants assessed using the EORTC QLQ-C30 and 
EORTC QLQ-H&N35 questionnaires. Baseline global 
health status and all functional domains, including physi-
cal, role, emotional, cognitive, and social functioning, 
were comparable between the intervention and control 
groups (all p > 0.05). Similarly, no significant differences 
were observed in symptom domains, including pain, 
swallowing, speech, dry mouth, and taste problems, 
indicating that both groups had similar quality-of-life 
status before initiation of the multidisciplinary rehabilita-
tion program.

Table 2: Baseline quality-of-life scores of participants 
measured using the EORTC QLQ-C30 and EORTC 

 
Values are presented as mean ± SD. Higher EORTC 
QLQ-C30 functional scores indicate better functioning, 
whereas higher EORTC QLQ-H&N35 symptom scores 
indicate greater symptom burden. P< 0.05 was consid-
ered statistically significant.

Characteristic  Intervention 
(n = 40)  

Control 
(n = 40)  

p-value  

Age (years), mean 
± SD  

54.1 ± 9.6 53.4 ± 
10.2 

0.748 

Sex, n (%)    0.816 

Male 29 (72.5) 28 
(70.0) 

 

Female 11 (27.5) 12 
(30.0) 

 

BMI (kg/m²), 
mean ± SD  

23.6 ± 3.2 23.3 ± 
3.5 

0.682 

Smoking history, n (%)    0.821 

Current/Former 
smoker 

26 (65.0) 25 
(62.5) 

 

Never smoker 14 (35.0) 15 
(37.5) 

 

Alcohol 
consumption, n 
(%)  

  0.641 

Yes 13 (32.5) 11 
(27.5) 

 

No 27 (67.5) 29 
(72.5) 

 

Primary tumor 
site, n (%)  

  0.934 

Buccal mucosa 18 (45.0) 17 
(42.5) 

 

Tongue 12 (30.0) 13 
(32.5) 

 

Floor of mouth 6 (15.0) 6 (15.0)  

Gingiva/Alveolus 4 (10.0) 4 (10.0)  

AJCC stage, n (%)    0.884 

Stage II 9 (22.5) 10 (25.0)  

Stage III 18 (45.0) 17 
(42.5) 

 

Stage IV 13 (32.5) 13 
(32.5) 

 

Treatment 
modality, n (%)  

  0.917 

Surgery only 8 (20.0) 7 (17.5)  

Surgery + 
Radiotherapy 

20 (50.0) 21 
(52.5) 

 

Surgery + 
Chemoradiotherapy 

12 (30.0) 12 
(30.0) 

 

Time since 
completion of 
treatment (months), 
mean ± SD 

8.9 ± 2.7 9.2 ± 2.9 0.635 

QoL Domain  

Interventi
on (n = 40)
Mean ± SD

 

Control 
(n = 40)

Mean ± SD
 

p-
value  

Global health 
status 

61.8 ± 
11.2 

60.5 ± 
10.8 0.602 

Physical 
functioning 

73.4 ± 
12.5 

72.1 ± 
11.9 0.638 

Role 
functioning 

69.2 ± 
13.6 

68.0 ± 
14.2 0.701 

Emotional 
functioning 

66.5 ± 
11.8 

65.2 ± 
12.1 0.627 

Cognitive 
functioning 

79.3 ± 
10.5 

78.5 ± 
11.0 0.741 

Social 
functioning 

71.0 ± 
12.7 

69.8 ± 
13.2 0.680 

Pain* 38.5 ± 
16.3 

39.7 ± 
15.9 0.736 

Swallowing* 42.8 ± 
18.1 

44.1 ± 
17.6 0.744 

Speech* 35.4 ± 
15.2 

36.6 ± 
14.9 0.718 

Dry mouth* 46.9 ± 
19.4 

48.1 ± 
18.8 0.776 

Taste 
problems* 

40.7 ± 
17.8 

42.3 ± 
18.5  
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QoL, quality of life; SD, standard deviation; EORTC, 
European Organisation for Research and Treatment of 
Cancer; QLQ-C30, Quality of Life Questionnaire-Core 30; 
QLQ-H&N35, Head and Neck Cancer Module.

Table 3 compares quality-of-life and functional outcomes 
before and after the multidisciplinary rehabilitation 
programme. The intervention group showed significantly 
greater improvement in global QoL than the control group 
(61.8 ± 11.2 to 75.6 ± 10.4 vs. 60.5 ± 10.8 to 64.2 ± 11.1; 
p < 0.001). Significant reductions were also observed in 
swallowing (42.8 ± 18.1 to 24.6 ± 15.3 vs. 44.1 ± 17.6 to 
38.7 ± 16.9; p < 0.001), speech (35.4 ± 15.2 to 21.8 ± 13.7 
vs. 36.6 ± 14.9 to 32.5 ± 14.3; p = 0.002), and pain scores 
(38.5 ± 16.3 to 23.9 ± 14.1 vs. 39.7 ± 15.9 to 34.8 ± 15.2; 
p = 0.004). In addition, the intervention group showed 
greater improvement in mouth opening (28.6 ± 6.4 to 35.2 
± 6.1 mm vs. 28.9 ± 6.7 to 30.4 ± 6.5 mm; p = 0.006) and 
body weight (55.8 ± 8.9 to 58.4 ± 8.6 kg vs. 56.2 ± 9.1 to 
56.8 ± 8.8 kg; p = 0.031) than the control group. 

Table 3: Comparison of quality-of-life and functional 
outcomes before and after the multidisciplinary rehabilita-
tion program

Values are presented as mean ± SD. Lower scores for 
swallowing, speech, and pain indicate improvement, 
whereas higher QoL, mouth opening, and weight 
indicate better outcomes. QoL, quality of life; SD, 
standard deviation.

Table 4 shows the mean changes in functional and 
psychological outcomes following the multidisciplinary 
rehabilitation program. Compared with the control group, 
the intervention group demonstrated significantly greater 

improvements in Global QoL (+13.8 ± 6.2 vs. +3.7 ± 5.5; 
mean difference [MD]: 10.1, 95% CI: 7.5–12.7; p < 0.001), 
physical function (MD: 8.7, 95% CI: 5.8–11.6; p < 0.001), 
and emotional function (MD: 7.7, 95% CI: 4.9–10.5; p < 
0.001). Significant reductions in swallowing (MD: −12.8, 
95% CI: −16.3 to −9.3; p < 0.001) and speech impairment 
(MD: −9.5, 95% CI: −12.5 to −6.5; p < 0.001) were also 
observed, along with greater improvement in nutritional 
status (MD: 2.0, 95% CI: 1.4–2.6; p < 0.001). 

Table 4: Mean changes in functional and psychological 
outcomes following the multidisciplinary rehabilitation 
program

Values are presented as mean change ± SD. MD, mean 
difference; CI, confidence interval; QoL, quality of life; SD, 
standard deviation. Negative values indicate symptom 
improvement.

Table 5 summarizes compliance, safety, and patient 
satisfaction following the rehabilitation program. The 
intervention group demonstrated significantly higher 
rehabilitation adherence (91.4 ± 6.8% vs. 74.8 ± 10.9%; p 
< 0.001) and patient satisfaction (9.2 ± 0.7 vs. 7.4 ± 1.1; p 
< 0.001), with fewer missed sessions (1.8 ± 1.2 vs. 4.6 ± 
2.1; p < 0.001) than the control group. Study completion 
rates (92.5% vs. 90.0%; p = 0.692) and the incidence of 
adverse events (7.5% vs. 12.5%; p = 0.456) and serious 
adverse events (0% vs. 2.5%; p = 0.314) were compara-
ble between the groups, indicating good compliance and 
a favorable safety profile of the multidisciplinary rehabili-
tation program.

Outcome  

Interve
ntion 

Baseline
 

Interven
tion Post  

Control 
Baseline

 

Cont
rol 

Post  

p-
value

 

Global QoL 
score  

61.8 ± 
11.2 

75.6 ± 
10.4 

60.5 ± 
10.8 

64.2 
± 

11.1 

<0.0
01 

Swallowing 
score * 

42.8 ± 
18.1 

24.6 ± 
15.3 

44.1 ± 
17.6 

38.7 
± 

16.9 

<0.001
 

Speech 
score * 

35.4 ± 
15.2 

21.8 ± 
13.7 

36.6 ± 
14.9 

32.5 
± 

14.3 

0.002
 

Pain score*  38.5 ± 
16.3 

23.9 ± 
14.1 

39.7 ± 
15.9 

34.8 
± 

15.2 

0.004
 

Mouth 
opening 
(mm)  

28.6 ± 
6.4 

35.2 ± 
6.1 

28.9 ± 
6.7 

30.4 
± 6.5 

0.006
 

Weight (kg)  55.8 ± 
8.9 

58.4 ± 
8.6 

56.2 ± 
9.1 

56.8 
± 8.8 

0.031

Variable  

Interven
tion 

Mean 
Change 
(Mean ± 

SD)  

Control 
Mean 

Change 
(Mean ± 

SD)  

Mean 
Di�erence 
(95% CI)  

p-
value  

Global QoL  +13.8 ± 
6.2 

+3.7 ± 
5.5 

10.1 (7.5 to 
12.7) <0.001 

Physical 
function  

+11.5 ± 
7.0 

+2.8 ± 
6.1 

8.7 (5.8 to 
11.6) <0.001 

Emotional 
function  

+10.2 ± 
6.8 

+2.5 ± 
5.9 

7.7 (4.9 to 
10.5) <0.001 

Swallowing*
 

−18.2 ± 
8.4 

−5.4 ± 
7.6 

−12.8 
(−16.3 to 
−9.3) 

<0.001 

Speech * −13.6 ± 
7.2 

−4.1 ± 
6.4 

−9.5 
(−12.5 to 
−6.5) 

<0.001 

Nutritional 
status†  

+2.8 ± 
1.5 

+0.8 ± 
1.2 

2.0 (1.4 to 
2.6) <0.001 
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Table 5: Compliance, safety, and patient satisfaction 
following the rehabilitation program

Values are presented as mean ± SD or n (%). SD, 
standard deviation. Higher adherence and satisfaction 
scores indicate better outcomes. P < 0.05 was considered 
statistically significant.

Figure 1: Changes in global quality-of-life scores before 
and after the multidisciplinary rehabilitation program in the 
intervention and control groups.

Figure 1 illustrates the changes in Global Quality of Life 
(QoL) scores before and after the multidisciplinary 
rehabilitation program. Both groups showed improvement 

following the intervention; however, the intervention group 
demonstrated a markedly greater increase in Global QoL 
than the control group (61.8 to 75.6 vs. 60.5 to 64.2). This 
finding indicates that the multidisciplinary rehabilitation 
program significantly improved overall quality of life 
compared with standard care (p < 0.001).

Discussion
The present randomized controlled trial demonstrated that 
a structured multidisciplinary rehabilitation program signifi-
cantly improved health-related quality of life (HRQoL) and 
functional outcomes among oral cancer survivors compared 
with routine postoperative care. Participants in the interven-
tion group showed significantly greater improvement in 
global QoL than controls (+13.8 ± 6.2 vs. +3.7 ± 5.5; MD: 
10.1, 95% CI: 7.5–12.7; p< 0.001), together with better 
swallowing, speech, pain control, mouth opening, nutritional 
status, body weight, rehabilitation adherence, and patient 
satisfaction. These findings support the role of coordinated 
multidisciplinary rehabilitation as an essential component of 
oral cancer survivorship care [14,15]. 

Baseline demographic, clinicopathological, treatment-re-
lated, and HRQoL characteristics were comparable 
between the two groups, indicating successful random-
ization. Therefore, the post-intervention differences are 
likely attributable to the rehabilitation program rather than 
baseline imbalance. This methodological strength is 
particularly important because previous rehabilitation 
studies have often been limited by heterogeneous study 
populations and non-randomized designs [16,17]. 

The most important finding was the clinically meaningful 
improvement in global QoL. The intervention group 
improved from 61.8 ± 11.2 to 75.6 ± 10.4, whereas the 
control group improved only modestly from 60.5 ± 10.8 to 
64.2 ± 11.1 (p< 0.001). The 13.8-point improvement in 
global QoL exceeds the threshold generally considered 
clinically meaningful for EORTC quality-of-life instruments 
[18-19]. Similar improvements in functional recovery and 
quality-of-life domains have been reported following 
multidisciplinary rehabilitation among head and neck 
cancer survivors [20]. 

Swallowing function also improved substantially after 
rehabilitation. Swallowing scores decreased from 42.8 ± 
18.1 to 24.6 ± 15.3 in the intervention group compared 
with 44.1 ± 17.6 to 38.7 ± 16.9 in controls (MD: −12.8, 
95% CI: −16.3 to −9.3; p< 0.001). This finding is consis-
tent with randomized trials showing that structured 
swallowing exercises improve swallowing function in 
patients treated for head and neck cancer [21-22]. Loge-
mann et al. also demonstrated that early postoperative 
swallowing exercises improve long-term swallowing 
outcomes following head and neck cancer surgery [23]. 
The improvement observed in the present study may be 

Variable  
Interventi

on (n = 
40)  

Control (n 
= 40)  

p-
value  

Completed 
study, n (%)  

37 
(92.5%) 36 (90.0%) 0.692 

Rehabilitati
on 
adherence 
(%), mean ± 
SD 

91.4 ± 6.8 74.8 ± 10.9* <0.001 

Missed 
sessions, 
mean ± SD  

1.8 ± 1.2 4.6 ± 2.1* <0.001 

Patient 
satisfaction 
score (0 –
10), mean ± 
SD 

9.2 ± 0.7 7.4 ± 1.1 <0.001 

Any adverse 
events, n 
(%)  

3 (7.5%) 5 (12.5%) 0.456 

Serious 
adverse 
events, n 
(%)  

0 (0%) 1 (2.5%) 0.314 
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Table 5: Compliance, safety, and patient satisfaction 
following the rehabilitation program

Values are presented as mean ± SD or n (%). SD, 
standard deviation. Higher adherence and satisfaction 
scores indicate better outcomes. P < 0.05 was considered 
statistically significant.

Figure 1: Changes in global quality-of-life scores before 
and after the multidisciplinary rehabilitation program in the 
intervention and control groups.

Figure 1 illustrates the changes in Global Quality of Life 
(QoL) scores before and after the multidisciplinary 
rehabilitation program. Both groups showed improvement 

following the intervention; however, the intervention group 
demonstrated a markedly greater increase in Global QoL 
than the control group (61.8 to 75.6 vs. 60.5 to 64.2). This 
finding indicates that the multidisciplinary rehabilitation 
program significantly improved overall quality of life 
compared with standard care (p < 0.001).

Discussion
The present randomized controlled trial demonstrated that 
a structured multidisciplinary rehabilitation program signifi-
cantly improved health-related quality of life (HRQoL) and 
functional outcomes among oral cancer survivors compared 
with routine postoperative care. Participants in the interven-
tion group showed significantly greater improvement in 
global QoL than controls (+13.8 ± 6.2 vs. +3.7 ± 5.5; MD: 
10.1, 95% CI: 7.5–12.7; p< 0.001), together with better 
swallowing, speech, pain control, mouth opening, nutritional 
status, body weight, rehabilitation adherence, and patient 
satisfaction. These findings support the role of coordinated 
multidisciplinary rehabilitation as an essential component of 
oral cancer survivorship care [14,15]. 

Baseline demographic, clinicopathological, treatment-re-
lated, and HRQoL characteristics were comparable 
between the two groups, indicating successful random-
ization. Therefore, the post-intervention differences are 
likely attributable to the rehabilitation program rather than 
baseline imbalance. This methodological strength is 
particularly important because previous rehabilitation 
studies have often been limited by heterogeneous study 
populations and non-randomized designs [16,17]. 

The most important finding was the clinically meaningful 
improvement in global QoL. The intervention group 
improved from 61.8 ± 11.2 to 75.6 ± 10.4, whereas the 
control group improved only modestly from 60.5 ± 10.8 to 
64.2 ± 11.1 (p< 0.001). The 13.8-point improvement in 
global QoL exceeds the threshold generally considered 
clinically meaningful for EORTC quality-of-life instruments 
[18-19]. Similar improvements in functional recovery and 
quality-of-life domains have been reported following 
multidisciplinary rehabilitation among head and neck 
cancer survivors [20]. 

Swallowing function also improved substantially after 
rehabilitation. Swallowing scores decreased from 42.8 ± 
18.1 to 24.6 ± 15.3 in the intervention group compared 
with 44.1 ± 17.6 to 38.7 ± 16.9 in controls (MD: −12.8, 
95% CI: −16.3 to −9.3; p< 0.001). This finding is consis-
tent with randomized trials showing that structured 
swallowing exercises improve swallowing function in 
patients treated for head and neck cancer [21-22]. Loge-
mann et al. also demonstrated that early postoperative 
swallowing exercises improve long-term swallowing 
outcomes following head and neck cancer surgery [23]. 
The improvement observed in the present study may be 

Variable  
Interventi

on (n = 
40)  

Control (n 
= 40)  

p-
value  

Completed 
study, n (%)  

37 
(92.5%) 36 (90.0%) 0.692 

Rehabilitati
on 
adherence 
(%), mean ± 
SD 

91.4 ± 6.8 74.8 ± 10.9* <0.001 

Missed 
sessions, 
mean ± SD  

1.8 ± 1.2 4.6 ± 2.1* <0.001 

Patient 
satisfaction 
score (0 –
10), mean ± 
SD 

9.2 ± 0.7 7.4 ± 1.1 <0.001 

Any adverse 
events, n 
(%)  

3 (7.5%) 5 (12.5%) 0.456 

Serious 
adverse 
events, n 
(%)  

0 (0%) 1 (2.5%) 0.314 
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explained by the combined effect of supervised swallow-
ing therapy, home-based exercises, nutritional counsel-
ing, and pain reduction.

Speech function improved significantly in the rehabilita-
tion group. Speech scores decreased from 35.4 ± 15.2 to 
21.8 ± 13.7 compared with 36.6 ± 14.9 to 32.5 ± 14.3 in 
the control group (MD: −9.5, 95% CI: −12.5 to −6.5; p< 
0.001). This finding agrees with previous studies demon-
strating that structured speech rehabilitation improves 
communication and swallowing outcomes after oral 
cancer surgery [24,25]. Improved speech likely contribut-
ed to enhanced emotional well-being and social participa-
tion, which are important determinants of overall HRQoL.

Pain and mouth opening also improved significantly. Pain 
scores decreased from 38.5 ± 16.3 to 23.9 ± 14.1 in the 
intervention group, compared with 39.7 ± 15.9 to 34.8 ± 
15.2 in controls (p = 0.004). Mouth opening increased from 
28.6 ± 6.4 mm to 35.2 ± 6.1 mm in the intervention group, 
compared with 28.9 ± 6.7 mm to 30.4 ± 6.5 mm in the 
control group (p = 0.006). These findings are consistent with 
previous studies demonstrating that jaw-opening exercises 
and physiotherapy improve trismus and oral function after 
head and neck cancer treatment [26,27]. Exercise-based 
rehabilitation has also been shown to reduce pain and 
improve functional recovery in this patient population [28]. 

Nutritional recovery was another important benefit. 
Nutritional status improved more in the intervention group 
than in controls (+2.8 ± 1.5 vs. +0.8 ± 1.2; MD: 2.0, 95% 
CI: 1.4–2.6; p< 0.001). Body weight also increased signifi-
cantly in the intervention group, from 55.8 ± 8.9 kg to 58.4 
± 8.6 kg, compared with 56.2 ± 9.1 kg to 56.8 ± 8.8 kg in 
the control group (p = 0.031). These findings are biologi-
cally plausible because improved swallowing, reduced 
pain, and individualized dietary counseling can enhance 
oral intake and nutritional recovery. Similar observations 
have been reported in the NUTRI-HAB randomized 
controlled trial [20]. Furthermore, oral functional impair-
ment and dysphagia have been shown to be major 
contributors to malnutrition following oral cancer 
treatment [29,30]. 

The intervention was also feasible and safe. Rehabilitation 
adherence was significantly higher in the intervention group 
than in the control group (91.4 ± 6.8% vs. 74.8 ± 10.9%; p< 
0.001), missed sessions were fewer (1.8 ± 1.2 vs. 4.6 ± 2.1; 
p< 0.001), and patient satisfaction was higher (9.2 ± 0.7 vs. 
7.4 ± 1.1; p< 0.001). Importantly, adverse events and serious 
adverse events did not differ significantly between groups, 
indicating that the structured rehabilitation program was well 
tolerated. These findings are consistent with recommenda-
tions emphasizing multidisciplinary management as the safest 
and most effective approach to managing treatment-related 
complications in head and neck cancer survivors [31, 14]. 

These findings have important implications for Bangla-
desh and other low- and middle-income countries, where 
oral cancer burden is high but structured rehabilitation 
services remain limited. Survivorship care often focuses 
on oncological follow-up, while functional rehabilitation 
receives less attention. The present study suggests that a 
coordinated rehabilitation model addressing swallowing, 
speech, nutrition, pain, physical function, and psychoso-
cial support can improve recovery and quality of life in this 
population. Given the increasing incidence of oral cancer 
in South Asia and other resource-limited regions, integrat-
ing multidisciplinary rehabilitation into routine survivorship 
care may substantially reduce long-term disability and 
improve patient outcomes [32-34]. 

Strengths and Limitations: This study has several 
strengths, including its randomized controlled design, 
balanced baseline characteristics, use of validated 
EORTC QoL instruments, and assessment of multiple 
clinically relevant outcomes. However, some limitations 
should be noted. This was a single-center study with a 
modest sample size, which may limit generalizability. The 
follow-up period was limited to 12 weeks; therefore, the 
long-term durability of the observed benefits remains 
uncertain. Blinding of participants and therapists was not 
feasible because of the nature of the intervention. In 
addition, objective instrumental assessments of swallow-
ing and speech were not performed.

Future multicenter randomized trials with larger sample 
sizes and longer follow-up are needed to confirm these 
findings. Further studies should also evaluate cost-effec-
tiveness, optimal rehabilitation intensity, timing of 
intervention, and the feasibility of tele-rehabilitation 
models in resource-limited settings.

Conclusion
This randomized controlled trial demonstrated that a 
structured multidisciplinary rehabilitation program signifi-
cantly improved HRQoL, swallowing, speech, pain, mouth 
opening, nutritional status, body weight, adherence, and 
patient satisfaction among oral cancer survivors compared 
with routine postoperative care. The intervention was safe, 
feasible, and clinically beneficial. These findings support 
the integration of multidisciplinary rehabilitation into 
standard oral cancer survivorship care, particularly in 
resource-limited settings such as Bangladesh.
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