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Abstract
Background: Head and neck cancer (HNC) has a consider-
able mortality and morbidity rate. Surgery is one of the most 
effective treatments; however, it may compromise the inde-
pendence of patients after its performance. Early start reha-
bilitation is essential for the recovery of these patients, pre-
venting functional capacity limitations. Objective: The ob-
jective of this study was to compare the independence 
between hospitalized patients who underwent rehabilita-
tion nurse (RN) intervention versus general health care after 
HNC surgery. Methods: Patients submitted to different types 
of HNC surgery were divided into two groups intervention 
by the RN versus general health care, the outcome was the 
independence categorized as dichotomic to assess the pa-
tient independence at discharge and their differences calcu-
lated by statistical analysis. To analyze the effect of the RN 
intervention on independence, a Poisson regression model 
was used, adjusting the confounding factors initial Barthel 
Index and age in the variable Barthel Index independence. 

Results: Independence at discharge (p = 0.01) improved sig-
nificantly in the RN intervention group compared to the gen-
eral health care group. The intervention of the RN after sur-
gery had a positive effect on the independence of the pa-
tients, after adjusting the confounding factors (RR: 1.47; 95% 
CI: [1.02; 2.12]). In the middle/late postoperative period, in 
the group with RN intervention (n = 79), the hospitalization 
time was reduced by 4.29 days versus general health care (n 
= 72). Conclusion: The RN intervention is an added value in 
the independence of the patient submitted to HNC surgery. 
It is an innovative study in patients after diagnosis of HNC, 
showing that the intervention of RN through rehabilitation 
programs allows independence after his surgery.
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Resumo
Introdução: O cancro de cabeça e do pescoço (CCP) tem 
uma taxa considerável de mortalidade e morbilidade. A 
cirurgia é um dos tratamentos mais eficazes, contudo 
pode comprometer a capacidade functional dos utentes. 
A reabilitação de precoce é essencial para a recuperação 
destes utentes, prevenindo limitações na capacidade fun-
cional. Objectivo: Comparar o grau de dependência dos 
utentes submetidos a cirurgia de CCP, com intervenção 
do ER versus cuidados gerais de enfermagem (não inter-
venção do ER). Métodos: Os utentes submetidos a dife-
rentes tipos de cirurgia de CCP, foram divididos em dois 
grupos intervenção, ER versus cuidados de saúde gerais, 
o resultado foi a Independência categorizada como di-
cotómica para avaliar a independência do paciente na 
alta, e recorreu-se à analise estatistica para identificar as 
diferenças nos níveis de dependência. Para analisar o efei-
to da intervenção do ER na Independência, foi utilizado 
um modelo de regressão de Poisson, ajustando os facto-
res de confundimento Índice Barthel Inicial e Idade na 
variável Índice Barthel Independência. Resultados: Inde-
pendência aquando da alta (p = 0,01) melhorou significa-
tivamente no grupo de intervenção do ER em compara-
ção com o grupo de cuidados de saúde geral. A interven-
ção do ER após cirurgia teve um efeito positivo na 
independência dos utentes, depois de ajustados os facto-
res de confundimento (RR:1,47; 95% CI [1,02, 2,12]). No 
período pós-operatório médio/terminal, no grupo com 
intervenção do RN (n = 79) o tempo de hospitalização foi 
reduzido em 4,29 dias em relação ao grupo de cuidados 
gerais de enfermagem (n = 72). Conclusão: A intervenção 
do ER é uma mais valia para a promoção da independên-
cia do utente submetido a cirurgia de CCP. Trata-se de um 
estudo inovador em utentes com diagnóstico de CCP, 
mostrando que a intervenção do ER através da implemen-
tação de programas de reabilitação, promove a inde-
pendência em utentes submetidos a cirurgia de CCP.

© 2023 The Author(s). Published by S. Karger AG, Basel 
on behalf of NOVA National School of Public Health

Introduction

Cancer is one of the main priorities at the European 
level in health. In this area, the political guidelines of the 
president of the current European Commission demon-
strate and translate into a joint European plan to improve 
cancer control and optimize care [1].

Head and neck cancer (HNC) has a considerable mor-
tality and morbidity rate, being considered the eighth 

leading cause of death, and occupying the sixth position 
among the most common cancers worldwide [2, 3]. HNC 
is associated with a heterogeneous group of local malig-
nant neoplasms in the upper respiratory and digestive 
tract, namely, the oral cavity, hypopharynx, oropharynx, 
nasopharynx, and larynx [4]. There are surgical and non-
surgical treatments, such as radiotherapy and chemother-
apy. These treatments can considerably compromise the 
functional capacity of the person on certain organs inter-
vening in breathing, communication, and feeding, with 
devastating effects on daily life activities. In this area of the 
head and neck, the different surgeries performed, such as 
the larynx (total laryngectomy), the mandible (mandibu-
lectomy), oral cavity (glossectomy), and trachea (trache-
otomy), imply physical and psychosocial changes and, 
commonly, greater dependence on third parties [4].

Rehabilitation as a multidisciplinary practice of oncol-
ogy care is recent and encompasses a wide range of ser-
vices, including rehabilitation medical care, in the differ-
ent physical, psychological, and occupational dimensions 
[5, 6]. The Rehabilitation Project of the Portuguese Insti-
tute of Oncology Francisco Gentil is coordinated by a spe-
cialist in Physical Medicine and Rehabilitation and in-
cludes a protocol with many different services. After sur-
gery for HNC, the rehabilitation process is developed by 
several health professionals. In these two specific services, 
the multidisciplinary rehabilitation team (physiatrist, re-
habilitation specialist nurse, and physiotherapist) holds a 
weekly meeting to discuss the rehabilitation plans’ imple-
mentation and adapt the resources to the patient’s needs. 
However, for this study, we only considered patients with 
a rehabilitation nurse (RN) intervention.

An umbrella review demonstrated the effectiveness of 
a rehabilitation program, improving swallowing func-
tion, and mouth opening in HNC patients undergoing 
multimodal treatment [7]. Their swallowing exercises 
program, which was taught by a multidisciplinary team 
(speech and language therapists, specialist nurses, and 
medical professionals), allowed them to address and im-
prove the side effects of multimodal treatment of HNC 
and led to a better quality of life for patients with HNC 
[7]. Specialist nurses can play an important role in assist-
ing the delivery of oropharyngeal swallowing exercises, 
including jaw exercises, tongue exercises, and swallowing 
maneuvers to help improve HNC complications and 
quality of life for those patients [7]. It would also be inter-
esting to know, in addition to rehabilitation in swallow-
ing, what results from intervening in other areas of the 
rehabilitation process after the surgery of patients with 
HNC.
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In 2010, the Association of Rehabilitation Nurses pub-
lished a position paper enhancing the importance of RN 
in the patient’s quality of life and urging for specialized 
education. RN is an integral part of the multidisciplinary 
rehabilitation team. They conceive, implement, and 
monitor differentiated intervention plans, providing care 
based on scientific evidence [8, 9]. They bring a unique 
knowledge base and skill set to the care of cancer patients, 
founding the intervention in psychosocial support, pa-
tient/family education, preventive actions, and plan dis-
charge as early as possible [8].

There is already some research on the challenges that 
patients face after HNC surgery. However, there are no 
studies demonstrating the RN intervention during the 
hospitalization of these patients. This is the starting point 
for this study and the research question: does the inter-
vention of the RN optimize the independence of the pa-
tient hospitalized in the head and neck surgery service or 
in the otorhinolaryngology service? Thus, the main ob-
jective was to compare the independence of hospitalized 
patients who underwent RN intervention versus general 
health care after HNC surgery.

Methods

An observational and cohort study was designed from July 
2018 to October 2020. The data were collected retrospectively, af-
ter the intervention of RN in patients between 18 and 100 years 
hospitalized in the head and neck surgery service or the otorhino-
laryngology service (Portuguese Institute of Oncology Francisco 
Gentil). The identifiable target population were patients hospital-
ized in the surgery unit with tongue carcinoma, oral pavement, 
gum, retromolar, larynx, and cervical metastasis, with a non-prob-
abilistic convenience sample of the patients submitted to the dif-
ferent types of surgery under analysis: ganglion cervical emptying 
(GCE); total laryngectomy + GCE; pelvic gloss mandibulectomy + 
GCE + tracheotomy; pelvic gloss mandibulectomy + GCE + pec-
toral muscle flap + tracheotomy. All patients submitted to the sur-
geries previously referred were considered in our study.

General Health Care Group
The usual care provided to the patients of this group is trans-

versal in these two specific services, in the period after surgery un-
til discharge (online suppl. material; for all online suppl. material, 
see www.karger.com/doi/10.1159/000527717). The patients se-
lected for this group were all those who underwent the types of 
surgery already mentioned, and there was the provision of general 
health care without the intervention of the RN.

RN Intervention Group
The selection of patients for this group was based on the RN 

availability in this unit throughout the follow of process after sur-
gery until the discharge day. This group includes all patients who, 
after the surgeries under analysis, obtained evaluation and inter-

vention from the RN, and their eligibility is those whose interven-
tion began in the immediate postoperative period (first 24 h after 
surgery). In this case, in which the evaluation (first 24 h) and the 
first intervention are made, the initial Barthel Index, which trans-
lates the independence soon after surgery was considered. The RN 
interventions in these two surgical specialties are described in on-
line supplementary material I.

Data Collection
The data were collected from the national database Homoge-

nous Diagnosis Group (GDH, Grupo de Diagnóstico Homogé-
neo) ICD-10® and ICD-11® and from the rehabilitation nursing 
database of both services. In this database, each episode of patient 
hospitalization is associated with a diagnosis and surgery per-
formed on a given patient, demographic data, time of hospitaliza-
tion, primary and secondary diagnosis, the occurrence of death 
during hospitalization, and referral to hospital discharge.

The information on the Barthel Index (initial, discharge), was 
collected retrospectively by consulting the Excel® database of the 
RN. The assessment of the initial Barthel Index (first 24 h after 
surgery) was performed by the RN in observation room. However, 
when they were not present, the scale was applied by the general 
care nurse who was in the direct health care of that patient and was 
experienced in the application of this scale. The assessment of the 
independence was performed by RN, applying the scale on the day 
of clinical discharge. In this second database under the responsibil-
ity of the RN of this unit, each patient has associated with their 
hospitalization episodes, so the information of the GDH database, 
mentioned above, was easily crossed.

Analysis
The variables were organized: demographic characteristics (sex 

and age); immediate postoperative status in the first 24 h (type of 
surgery, initial Barthel Index); mediate/late postoperative status 
after 24 h until discharge (infection, number of days of hospitaliza-
tion, independence). The Barthel Index is a scale that translates the 
result of the evaluation performed by the health professional on 
the patient’s capacity for self-care and has already been validated 
in the country in which this study was conducted [10]. The Bar-
thel scale translates the independence with a continuous value; 
however, the variable was used as a binary at the time of the dis-
charge showing a difference in dependence/independence of the 
patient [11]. The numerical dependent variable was categorized 
into dependent or independent. A value greater than 91 points in 
the Barthel Index at the discharge time translates into indepen-
dence to carry out daily activities. In contrast, a value below cor-
responds to moderate and/or high dependence of the patient [11].

For numeric variables, measures of central tendency, mean and 
median, and of dispersion, minimum, maximum, and standard 
deviation were determined for the group with intervention and the 
group of geriatric health care. Frequency distribution tables with 
the counts and their percentages for both groups were also pre-
sented.

The χ2 test was used for categorical variables in the comparison 
of groups. In the case of numerical variables, the assumptions for 
performing the Student’s t Test for independent samples were 
evaluated, and when the criteria of homogeneity of variances and 
normality were not met, the Mann-Whitney U nonparametric test 
was chosen to compare the two groups. The level of significance 
considered for the test result was 5%.
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To measure the effectiveness of the intervention on indepen-
dence, we adjusted the model for initial Barthel Index and age 
according to the causal model assumed (online suppl. material 
II). To analyze the effect of the RN intervention on indepen-
dence a generalized linear model, with a Poisson distribution, 
and robust standard errors were used. The Poisson model was 
used because it was an observational study with a prospectively 
evaluated intervention, with data being collected retrospectively 
after this intervention. The advantage of this approach is that it 
readily provides covariate-adjusted risk ratios and associated 
standard errors [12]. Relative risks (RR) and the corresponding 
95% confidence intervals (CI) were estimated for RN interven-
tion. The relative risks were adjusted for the variables, initial 
Barthel Index and age (confounding factors), after analyzing the 
relationship of all variables on the DAGitty platform [13]. DAG-
itty is a browser-based environment for creating, editing, and 
analyzing causal diagrams for minimizing bias in epidemiology 
and other disciplines. The SPSS Statistics software was used for 
data analysis. The reporting guideline that has been followed in 
this study is the Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE).

Ethics
The study protocol was approved by the Research Unit and 

the Health Ethics Committee of the institution with the number 
UIC/1427. The information was collected retrospectively, not 
being possible to obtain any contacting or locating element of 
the participants in the aforementioned databases, all the infor-
mation used and collected in the context of this study was ana-
lyzed in a coded and confidential manner, being each episode of 
hospitalization transcribed to a corresponding code (1, 2, 3, …) 
in order to maintain the confidentiality and anonymization of 
the collected data. Only the investigator of this study will have 
access to their identification by the code that has been assigned. 
Registration was performed on the clinical trial platform, Clini-
calTrials.gov.

Results

The identifiable target population has 674 patients 
hospitalized in the head and neck surgery service or the 
otorhinolaryngology service submitted to the surgeries 
mentioned above (Fig.  1). There were 85 patients who 
died until the date of data extraction, 368 who had other 
surgeries than those mentioned, and 70 whose results 
were impossible to obtain, which were not included in the 
study. The sample studied has 151 patients, 79 who un-
derwent RN intervention and 72 who were in general 
health care after surgery. It consists mainly of men (n = 
129, 85.4%), tending to be older with a mean age of 66.5 
years, with half of the sample being at least 67 years old.

Comparing the two groups (RN intervention vs. gen-
eral health care), there were no statistically significant dif-
ferences concerning demographic characteristics (age, 
gender, and age group), type of surgery, and infection 
(Table 1). More than half of the patients (66,7%) who re-
ceived general health care were not independent at the 
time of clinical discharge (p = 0.01). 53.2% of the patients 
who underwent intervention by the RN were discharged 
as independent in the activities of daily living, according 
to the variable independence (p = 0.01).

To evaluate the effect of RN intervention on indepen-
dence, a Poisson regression model was used, adjusting for 
initial Barthel Index and age (Table 2). After the regres-
sion model, it should be noted that the effect of the inde-
pendence according to the intervention of the RN is esti-
mated at 1.59 (95% CI: [1.08; 2.34]; p = 0.01). However, 
when adjusting for the initial Barthel Index (MOD1), the 
effect is no longer statistically significant (RR: 1.32; 95% 
CI: [0.92; 1.89]; p = 0.13). When adjusting for the initial 
Barthel Index and age (MOD 2), the intervention of the 

Fig. 1. Study design by diagram.
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RN becomes effective for the independence (1.47; 95% CI: 
[1.02; 2.12]; p = 0.03) of the patient undergoing head and 
neck surgery.

Regarding the days of hospitalization, the mean length 
in the RN intervention group (22.5 days) was lower than 
the mean of the general health care group (26.8 days) 
(Fig. 2). There was an average reduction of 4.3 days (26.8 
days - 22.5 days = 4.3 days) in the group in which the RN 
intervened, although statistical tests did not reveal sig-
nificance (p = 0.08).

Discussion

The main consequences triggered by elective surgical 
treatment of HNC patients include dependence and im-
pairment of their functional capacity. Our study found 
that patients who received only general health care were 
discharged with a moderate/high degree of dependence. 
However, patients who underwent RN intervention were 
discharged independent or with mild dependence. The 
RN intervention allows an effective recovery of HNC pa-
tients submitted to surgery, showing that the intervention 

Table 1. Data of both groups (RN intervention vs. general health care)

Group with RN intervention (n = 79) Group general health care (n = 72) p value

frequencies mean (SD) min–max frequencies mean (SD) min–max

Sex, n (%)
Male 67 (51.9) 62 (48.1) 0.82a

Female 12 (54.5) 10 (45.5)
Age, years 66.5 (11.5) 42–92 66.5 (12.6) 29–87 0.41b

Type of surgery, n (%)
1c 9 (50) 9 (50.0) 0.62a

2d 35 (48.6) 37 (51.4)
3e 15 (51.7) 14 (48.3)
4f 20 (62.5) 12 (37.5)

Initial Barthel Index (24 h after surgery) 51.9 (22.4) 20–100 46.6 (15.1) 20–100 0.01g

Discharge Barthel Index 85.1 (18.51) 40–100 81.5 (13.8) 50–100 0.001g

Days of hospitalization 22.5 (15.9) 2–76 26.8 (18.9) 3–93 0.08g

Infection, n (%)
Yes 39 (48.8) 41 (51.2) 0.87a

No 33 (46.5) 38 (53.5)
Independence, n (%)

Yes 42 (53.2) 24 (33.3%) 0.01b

No 37 (46.8) 48 (66.7)

SD, standard deviation. a χ2 test. b Student’s t test. c Ganglion cervical emptying. d Total laryngectomy + ganglion cervical emptying. 
e Pelviglossmandibulectomy + ganglion cervical emptying + tracheotomy. f Pelviglossmandibulectomy + ganglion cervical emptying + 
pectoral muscle flap + tracheotomy. g Mann-Whitney test.

Table 2. Relative risk of the independence after discharge between patients submitted to RN intervention versus 
general health care

Model Adjusted RRa 95% CI p value

RN intervention 1.59 [1.08; 2.34] 0.01
MOD 1: initial Barthel Index (24 h after surgery) + RN intervention 1.32 [0.92; 1.89] 0.13
MOD 2: MOD 1 + age 1.47 [1.02; 2.12] 0.03

CI, confidence interval. a Adjusted for confounding by regression.
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of RN through rehabilitation programs promotes inde-
pendence after his surgery.

The treatment of patients with HNC can compromise 
their functional and self-care capacity [14–18]. Both stiff-
ness and neck pain is associated with the period after sur-
gical treatment, even when cervical ganglion emptying 
with preservation of the accessory spinal nerve, and early 
start rehabilitation is absolutely necessary for preventing 
functional capacity limitations [14]. The American Can-
cer Society recognizes changes in shoulder functionality 
as a recurrent consequence of this surgery and recom-
mends that patients be referred to a professional specialist 
in rehabilitation in order to minimize pain, improve 
shoulder functionality and range of motion, as well as the 
ability to perform daily life activities [19]. In our RN pro-
gram, the specialist nurse intervened in the specific case 
of patients undergoing cervical ganglion emptying, to re-
duce the scapulohumeral pain, improve the shoulder 
range, and strengthen local muscles.

Rehabilitation should be offered to all patients with 
HNC, focusing on education after surgery on how to care 
for themselves in this postoperative period in need of ad-
aptation strategies, including subjects as diverse as advice 
on maintaining appearance and self-care safely [6]. Strat-
egies that include early mobilization and specific reha-
bilitation programs in HNC surgery allow effective func-

tional recovery and a high degree of independence after 
surgery [20]. Early postoperative mobilization in patients 
with HNC undergoing flap reconstruction favors better 
surgical results, contributes to the prevention of cardio-
respiratory and muscle complications, promotes gait and 
independence readaptation, and facilitates the transition 
process and their recovery at home [21]. A study evalu-
ated the effects of a specialized nursing program on pa-
tients with HNC on an outpatient basis, which aimed to 
deal with physical and psychological problems and social 
consequences of the disease and treatment. After 1 year 
of intervention (6 counseling consultations every 2 
months), patients had a significant improvement in phys-
ical terms, pain control, swallowing, social contact, and 
depressive symptoms [7, 15–18, 20–22]. Although this 
program was applied to patients followed on an outpa-
tient, the authors refer to the importance of health educa-
tion sessions after clinical discharge. Our RN program 
considers this aspect, such as health education sessions on 
topics such as inhalation therapy management, effective 
management of respiratory symptoms, and promotion of 
empowerment, facilitating adaptation after clinical dis-
charge.

Important characteristics as associated with postop-
erative complications and functional decline in patients 
undergoing major head and neck surgery. Elderly pa-
tients with HNC are often considered poor candidates for 
surgical treatment owing to impaired functional status 
and preexisting comorbidities [23]. In a retrospective co-
hort study of patients undergoing major head and neck 
surgery who received free tissue transfer or pedicle flap 
reconstruction, we describe rates of 30-day complica-
tions, mortality, and functional decline [23]. These pa-
tients experienced a decline to dependent status, and a 
multivariable analysis showed a higher risk for 90-day 
functional decline after additional surgical procedures 
over hospitalization [23]. In our RN program, elderly pa-
tients were also considered (Table 1), in which the range 
in the age was 42–92 years and a mean age of 66.5 years. 
Early self-care rehabilitation plays a key role in the phys-
ical and psychosocial recovery of HNC patients surgical-
ly treated. It is important to consider an early physical 
rehabilitation program in patients surgically treated be-
cause it improves mobility, prevents complications, re-
duces pain, and widely improves the quality of life.

Our study showed a reduction in the days of hospital-
ization with the intervention of the RN after surgery, 
however, this difference was not statistically significant. 
Rehabilitation programs in patients undergoing HNC 
surgery optimize functional capacity, reduce complica-

Fig. 2. Representation of the days of hospitalization for patients 
who underwent RN intervention and those who had general health 
care.
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tions, and enable earlier hospital discharge [20]. Scien-
tific evidence shows that implementing physical exercise 
programs in patients with HNC, submitted to surgery, 
enhances recovery in terms of functionality and improve-
ment of quality of life [18]. In addition to the benefits re-
sulting from the implementation of postoperative exer-
cise programs, a significant reduction in hospitalization 
time in patients who additionally performed an individu-
alized exercise program was found to be independently 
performed [17]. Like our RN program, this program en-
ables earlier hospital discharge with the application of ac-
tive mobilizations after surgery in a patient with HNC.

The intervention of the RN has an effect of improve-
ment in the patient’s independence after surgery, remain-
ing when it adjusts to the Barthel Index and age in the 
immediate postoperative period. There is no evidence 
from other studies on the intervention of RN after HNC 
surgery; however, it is known that age and comorbidities 
associated with each patient trigger higher dependency 
with a decreased functional capacity [16].

Health providers, like nurses, empower patients and 
their caregivers, as well as encourage them to obtain 
health behaviors based on therapeutic protocols [24]. 
Nurses of general care and specialist nurses have a strate-
gic position due to their proximity to the patient, regu-
larly checking the motivation, and operationalization the 
plans make for each situation [24]. The initial assessment 
performed by the RN after HNC surgery, based on the 
implementation of individualized plans, allows for mon-
itoring the evolution of the patient throughout his hospi-
talization and respective preparation for discharge. The 
care provided by RN, due to its differentiated and differ-
entiating characteristics, aims to improve and maximize 
the patient’s function and independence, taking care of 
themselves according to their activities of daily living.

One of the limitations of the study is related to the 
evaluation of the initial Barthel Index since when the RN 
does not perform the intervention, the assessment of the 
independence was made by the nurse (general health 
care) who was in the direct provision of care to that pa-
tient. The assessment conducted by the RN might lead to 
the early diagnosis of potential problems associated with 
HNC surgery, thus intervening early on with preventive 
rehabilitation nursing actions and promoting indepen-
dence. Another limitation is related to the non-probabi-
listic convenience sample and the data collected retro-
spectively. In future studies, a larger sample will be im-
portant.

Conclusion

This study shows the importance of RN in this type of 
care, promoting an effective recovery of HNC patients 
submitted to surgery. It is an innovative study on patients 
after diagnosis of HNC, showing that the intervention of 
RN through rehabilitation programs allows indepen-
dence after his surgery. Early self-care rehabilitation for 
patients undergoing surgery with HNC is essential, con-
sidering the role of the RN in the multidisciplinary team, 
improving health quality indicators for the care provided.
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