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Abstract
Background This study used the revised nursing outcomes classification (NOC) outlined in our previous study, 
“Core nursing outcomes for otorhinolaryngology head-neck,” for telephone follow-up of patients who had laryngeal 
carcinoma surgery in China. This randomized controlled trial aimed to compare nurse-led telephone follow-up 
according to the revised NOC with traditional telephone follow-up.

Methods A total of 100 postoperative patients were recruited from March 2018‒March 2020. Patients were randomly 
assigned to nurse-led telephone follow-up groups as either revised NOC follow-up (n = 51) or traditional follow-up 
(n = 49). The investigated outcomes included nursing outcomes, quality of life, and self-care abilities.

Results The baseline characteristics of patients were well balanced. We noted that improvements in nursing 
outcomes in the intervention group were significantly better than for those in the control group (P = 0.018), primarily 
regarding psychosocial health (P < 0.001) and health knowledge and behavior (P < 0.001). Moreover, patient outcomes 
in the intervention group were associated with greater improvements in quality of life than those in the control group 
(P < 0.001), especially for social conditions (P < 0.001), emotional health (P < 0.001), functional status (P < 0.001), and 
additional attention (P = 0.001). Finally, compared with the control group, significant improvements were observed 
in self-care abilities in the intervention group (P = 0.002), mainly regarding general self-care abilities (P = 0.016) and 
development self-care abilities (P < 0.001).

Conclusion This study found that nurse-led telephone follow-up according to the revised NOC improved nursing 
outcomes, quality of life, and self-care abilities.

Trial registration: ChiCTR2100045941.
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Background
Laryngeal carcinomas are the most common type of 
malignant tumors that receive treatment in otorhino-
laryngology departments [1]. The prevalence of laryn-
geal carcinoma is increasing; it currently accounts for 
1‒5% of all malignant tumors and 11‒22% of head and 
neck malignant tumors [2, 3]. Further, tumor size, local 
invasion, spread into lymph nodes, and distant metasta-
sis can affect the prognosis for laryngeal carcinoma [4]. 
Chemoradiotherapy is used to treat laryngeal carcinoma 
in its early stage, whereas surgery is widely used in its 
advanced stage, including total and partial laryngecto-
mies [5, 6]. Patients who undergo a laryngectomy may 
have a long-term need for a laryngeal tube, and the resul-
tant loss of speech can affect quality of life and self-care 
abilities [7, 8].

After surgery, laryngeal carcinoma patients may expe-
rience physical and mental health problems. The guid-
ance they receive should be normative and professional. 
Nurse-led telephone follow-up is the most frequently 
used approach for providing follow-up care that includes 
individual health guidance and psychological support. 
Telephone follow-up has already been introduced for 
patients in various settings, including follow-up after 
urological surgery, cataract surgery, Mohs micrographic 
surgery, pelvic floor surgery, and for patients experienc-
ing obstructive sleep apnea [9–13]. Research has shown 
that health care quality and the burden of postopera-
tive symptoms or patient satisfaction could improve if 
patients receive telephone follow-up [9–13]. However, 
telephone follow up may be too short in duration, and 
the effectiveness of the delivered content may depend on 
the nurse’s communication skills. The Nursing Outcomes 
Classification (NOC) contains 490 and 540 core nursing 
outcomes in the 5th Edition and 6th Edition, respectively, 
that assess patients’ responses to interventions and the 
patient follow-up process [14, 15]. Our previous study 
identified suitable postoperative nursing outcomes for 
laryngeal carcinoma in China, including 14 core postop-
erative nursing outcomes and 69 indicators [16]. How-
ever, it is unclear whether utilizing this revised NOC to 
structure nurse-led telephone follow-up is more effec-
tive than traditional telephone follow-up. Therefore, this 
study compared nurse-led telephone follow-up that was 
structured according to the revised NOC with traditional 
telephone follow-up for laryngeal carcinoma surgery 
patients. The primary outcome was to improve nursing 
outcomes, and the secondary endpoints were quality of 
life and self-care abilities.

Methods
Trial Design and Oversight
The study was a randomized, observer-blinded, two-
armed, single-center trial, and all patients were recruited 

from the Shanxi Key Laboratory of Otolaryngology, 
Head and Neck Cancer, China. The ethics committee 
of the Nursing College of Shanxi Medical University 
(2020sll002) approved the protocol and amendments, 
and the study’s sponsor (Yongxia Ding) was responsible 
for data collection. Moreover, every enrolled patient 
signed an informed written consent form. Patients were 
randomly assigned to nurse-led telephone follow-up 
according to the revised NOC (intervention group) or 
traditional telephone follow-up (control group), with a 
1:1 ratio, using a permuted block randomization method. 
A statistician generated random allocation sequence, and 
a research assistant enrolled and assigned patients. The 
details of the revised NOC were reported in our previ-
ous study, which contained 14 core postoperative nurs-
ing outcomes and 69 indicators [16]. These items were 
subdivided into physiological health, psychosocial health, 
health knowledge and behavior, and perceived health; 
details of this study can be found in Supplementary file 1. 
Patients completed a questionnaire during their follow-
up periods, and follow-up assessments were conducted 
on both groups six months post the study period [17].

Study participants
One hundred patients who had undergone laryngectomy 
were recruited from March 2018‒March 2020. The fol-
lowing inclusion criteria were applied: (1) laryngeal car-
cinoma confirmed by pathology, (2) treated with total 
or partial laryngectomy, and (3) patient understands the 
questionnaire content. Patients with the following char-
acteristics were excluded: (1) recurrence or metastasis 
of laryngeal carcinoma within six months; (2) cancer at 
other sites; (3) serious heart, brain, or kidney disorders; 
(4) mental health issues under treatment; (5) restricted 
communication ability in terms of speaking, listening, 
reading, writing, or other forms of communication; and 
(6) the primary caregiver works in health care.

Data Collection and Endpoints Assessment
The general characteristics of patients were obtained 
from uniform medical records; the information included 
the patients’ sex, age, educational status, residential loca-
tion, occupation, marital status, income, smoking history, 
alcohol history, surgical approach, tube use, and radio-
therapy status. The primary endpoint was core nursing 
outcome scores assessed by the nurse based on physio-
logical health, psychosocial health, health knowledge and 
behavior, and perceived health [16]; secondary endpoints 
were quality of life and self-care abilities.

Quality of life after laryngectomy was assessed using 
the Chinese version of the Functional Assessment of 
Cancer Therapy–Head and Neck, which was devised by 
the Center for Translational Research and Education at 
Northwestern University, USA [18]. The Chinese version 
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of the Functional Assessment of Cancer Therapy–Head 
and Neck has 5 dimensions and 38 hierarchical items. 
Each item is scored from 0 to 4, with a total range of 
0‒152; a high score for life quality indicates a better qual-
ity of life (Supplementary file 2). Self-care ability was 
assessed using the Chinese version of the Appraisal of 
Self-Care Agency Scale, which comprises the domains 
of general self-care skills, developed self-care skills, and 
self-care skills with poor health status [19]. General self-
care skills comprise six items covering a patient’s abili-
ties to maintain the normal and functional integrity of 
the self. Developed self-care skills are those abilities that 
are needed under specific conditions and comprise four 
items. Self-care skills with poor health status comprise 
five items needed by a patient with a disease or medical 
issue. Each item is scored from 1 to 5, and high scores 
indicate better self-care abilities (Supplementary file 3). 
All of the investigated outcomes were collected before 
intervention, and at 6 months after discharge through 
patients hospital revisit. The investigator was trained by 
the research group to master the concept and evalua-
tion method. The general characteristics questionnaire, 
quality of life questionnaire, and self-care ability ques-
tionnaire were distributed to the patients on the spot 
and completed by the patients independently. In case 
participants did not understand the question, the ques-
tion was explained without being prompted about how to 
respond. When it was inconvenient for the patient to fill 
out the form, the investigator would read the item out to 
the patient, and complete the questionnaire based on the 
patient’s answer.

Intervention and control groups
Telephone follow-ups were conducted by four special-
ist nurses, two nursing management graduate students, 
and two otolaryngology head and neck surgery graduate 
students assigned to the intervention and control groups. 
The specialist nurses were registered nurses specializ-
ing in otolaryngology head and neck surgery with (1) at 
least two years of experience, (2) clinical experience with 
laryngeal carcinoma, (3) an undergraduate college degree 
or above, and (4) approval to participate in the study 
and complete the follow-up tasks in the allotted time. 
Nurses in the intervention group were trained in moti-
vational communication according to the revised NOC 
[16]. All of the nurses received three training sessions 
and the duration of each session was 1 h. The follow-up 
sequence was connect, introduce, communicate, ask and 
respond, and exit. (1) Connect consists of politely con-
firming if the person answering the phone is the patient 
or a family member. (2) The nurse introduces herself and 
her role and states the purpose of the follow-up. (3) In 
communicate, the nurse obtains the patient’s consent and 
cooperation. (4) In ask and respond, the patient is asked 

the questions from the revised NOC, and the nurse pro-
vides health guidance for the patient. (5) Exit consists of 
the nurse thanking the patient for their cooperation and 
making an appointment for the next follow-up call.

The details for the questions for the telephone follow-
up conducted according to the revised NOC are shown 
in Supplementary file 4. The traditional telephone fol-
low-up focused on postoperative recovery, answered the 
questions raised by patients, and provided health guid-
ance without unified and standardized follow-up con-
tent. Patients were followed-up at one, two, four, six, 
and eight weeks after discharge; thereafter, a follow-up 
call was made every eight weeks, which was consistent 
with the National Comprehensive Cancer Network and 
the requirements of follow-up postoperative care [20]. A 
total of seven calls were made to patients in the interven-
tion and control groups.

Sample size
The sample size was calculated based on the trial con-
ducted by Malmstrom et al. [21]; 41 patients were 
required for each group, with α = 0.05 and β = 0.20. Con-
sidering a dropout rate of 10%, the sample size needed 
was higher than 91. Hence, the total sample size in our 
study was 100 patients. The sample size in this study was 
calculated with the PASS software, version 11.

Statistical analysis
The investigated outcomes were assessed before dis-
charge and six months after discharge. Furthermore, 
categorical data were described by event (proportion), 
whereas continuous data were shown as mean (standard 
deviation) or median (quartile) based on whether the 
data met a normal or abnormal distribution, respectively. 
The chi-square test was applied to assess the differences 
in baseline characteristics between the intervention and 
control groups owing to all variables being categorical 
data. As the data for nursing outcomes, quality of life, 
and self-care abilities met a normal distribution, com-
parisons of these variables before and after intervention 
in each group were assessed using paired t-tests. More-
over, the mean changes in nursing outcomes, quality of 
life, and self-care abilities between groups were evaluated 
using independent t-tests. All P values were two-sided, 
and P < 0.05 is considered statistically significant. IBM 
SPSS 19.0 was applied for statistical analysis.

Results
Baseline characteristics
Of the 178 patients who underwent laryngectomy 
between March 2018 and March 2020 at the participat-
ing recruitment center, 100 were randomized: 51 to the 
intervention group and 49 to the control group (Fig. 1). 
The baseline characteristics of the recruited patients are 



Page 4 of 8Ding et al. BMC Nursing          (2022) 21:281 

shown in Table 1. There were no statically significant dif-
ferences between groups for sex, age, educational status, 
residential location, occupation, marital status, income, 
smoking, alcohol, surgical approach, with tube, and 
radiotherapy status.

Nursing outcomes
The results of the core nursing outcome scores are shown 
in Table  2. After intervention, the items for physiologi-
cal health, psychosocial health, health knowledge and 
behavior, perceived health, and total scores were sig-
nificantly higher than those before intervention in both 
groups (P < 0.001). Moreover, patients in the intervention 
group experienced greater improvements in psychosocial 
health (9.34 ± 2.78 vs. 4.80 ± 3.09; P < 0.001), health knowl-
edge and behavior (12.52 ± 9.27 vs. 5.94 ± 8.12; P < 0.001), 
and total scores (67.10 ± 25.52 vs. 53.36 ± 31.24; P = 0.018) 
than those in the control group. However, differences 
in physiological health (39.08 ± 15.96 vs. 36.70 ± 22.55; 
P = 0.554) and perceived health (6.16 ± 1.91 vs. 5.92 ± 2.11; 
P = 0.552) between the intervention and control groups 
were not statistically significant.

Quality of life
The results of quality-of-life scores are presented in 
Table 3. The physical activity, social conditions, emotional 

health, functional status, additional attention, and total 
scores were significantly improved after the interven-
tion (P < 0.05). Moreover, we noted greater changes in 
social conditions (1.70 ± 1.16 vs. 0.62 ± 0.83; P < 0.001), 
emotional health (4.02 ± 1.81 vs. 1.22 ± 1.30; P < 0.001), 
functional status (2.12 ± 1.56 vs. 0.42 ± 0.73; P < 0.001), 
additional attention (2.06 ± 1.57 vs. 0.82 ± 2.13; P = 0.001), 
and total scores (12.80 ± 5.28 vs. 5.78 ± 3.58; P < 0.001) in 
the intervention group compared with the control group. 
However, the change in physical activity between groups 
was not statistically significant (2.90 ± 1.20 vs. 2.70 ± 1.15; 
P = 0.396).

Self-care Agency Scale
Table 4 shows the Self-Care Agency Scale scores. General 
self-care skills, developed self-care skills, self-care skills 
with poor health status, and total scores were signifi-
cantly higher after intervention in both groups (P < 0.001). 
Moreover, we noted greater changes in general self-care 
skills (4.32 ± 5.87 vs. 2.40 ± 0.62; P = 0.016), developed self-
care skills (3.70 ± 2.41 vs. 2.47 ± 0.71; P < 0.001), and total 
scores (10.84 ± 7.81 vs. 7.47 ± 1.51; P = 0.002) in the inter-
vention group than in the control group. However, no 
significant difference between groups regarding changes 
in self-care skills with poor health status was observed 
(2.82 ± 1.60 vs. 2.60 ± 0.98; P = 0.362).

Fig. 1 Flowchart of the study population
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Discussion
This study aimed to assess the effects of nurse-led tele-
phone follow-up according to the revised NOC for nurs-
ing outcomes, quality of life, and self-care abilities of 
patients after laryngectomy. A total of 100 patients with 
diverse characteristics were recruited. This study found 
greater improvements in psychosocial health, health 
knowledge and behavior, and total scores for nursing 
outcomes for patients in the intervention group. More-
over, patients in the intervention group saw significant 
improvements in social conditions, emotional health, 
functional status, additional attention, and total scores of 
quality of life than those in the control group. Further-
more, compared with traditional telephone follow-up, 
telephone follow-up conducted according to the revised 
NOC significantly improved general self-care skills, 
developed self-care skills, and total scores on the Self-
Care Agency Scale.

Our study found that patients in the intervention 
group experienced greater improvements in psychosocial 
health, health knowledge and behavior, and total scores 
for nursing outcomes. A previous study found that after 
laryngectomy, patients presented with voice loss and 
reduced physical function resulting from tracheostomy 
respiration, which caused long-term changes in daily 
and professional life [22]. Moreover, anxiety and depres-
sion scores increased, and levels of stress were high for 
patients with laryngeal carcinoma [23–27]. The revised 
NOC includes questions related to mental health, which 
could help patients improve their mental well-being; it 
may also help nurses provide health guidance to improve 
psychosocial health. Moreover, patients may encounter 
issues such as disease recurrence, interruption of treat-
ment information, and a lack of health care knowledge 
after surgical discharge [28]. Telephone follow-up accord-
ing to the revised NOC repeatedly reinforces information 

Table 1 Baseline Characteristics of Included Patients
Variable Group Inter-

vention 
(n = 51)

Control 
(n = 49)

P 
value

Sex Male 45 (88.2) 43 (87.8) 0.941

Female 6 (11.8) 6 (12.2)

Age (years) < 50.0 7 (13.7) 6 (12.2) 0.975

50.0–70.0 37 (72.6) 36 (73.5)

> 70.0 7 (13.7) 7 (14.3)

Educational 
status

Primary schools 8 (15.7) 7 (14.3) 0.990

Junior high school 25 (49.0) 24 (49.0)

High school 12 (23.5) 12 (24.5)

College degree or 
above

6 (11.8) 6 (12.2)

Residential 
location

Village 28 (54.9) 24 (49.0) 0.553

Cities and towns 23 (45.1) 25 (51.0)

Occupation Farmer 28 (54.9) 26 (53.1) 0.929

Worker 12 (23.5) 14 (28.6)

Public official 3 (5.9) 2 (4.1)

Other 8 (15.7) 7 (14.3)

Marital status Married 48 (94.1) 48 (98.0) 0.317

Widowed 3 (5.9) 1 (2.0)

Income Low (< 5000 Yuan) 26 (51.0) 21 (42.9) 0.563

Moderate (5000–
10,000 Yuan)

19 (37.3) 20 (40.8)

High (> 10,000 Yuan) 6 (11.8) 8 (16.3)

Smoking No 7 (13.7) 4 (8.2) 0.374

Yes 44 (86.3) 45 (91.8)

Alcohol No 12 (23.5) 11 (22.4) 0.898

Yes 39 (76.5) 38 (77.6)

Surgical 
approach

Total laryngectomy 14 (27.5) 12 (24.5) 0.736

Partial laryngectomy 37 (72.5) 37 (75.5)

With tube Yes 29 (56.9) 27 (55.1) 0.859

No 22 (43.1) 22 (44.9)

Radiotherapy Yes 35 (68.6) 36 (73.5) 0.594

No 16 (31.4) 13 (26.5)

Table 2 Comparison of Core Nursing Outcomes Scores
Items Before intervention After intervention Mean difference P value for mean change P value between group
Physiologic Health 0.544

Intervention group (n = 51) 125.96(27.28) 165.04(13.46) 39.08(15.96) < 0.001

 Control group (n = 49) 125.76(28.47) 162.46(17.50) 36.70(22.55) < 0.001

Psychosocial Health < 0.001

 Intervention group (n = 51) 22.48(3.88) 31.82(2.40) 9.34(2.78) < 0.001

 Control group (n = 49) 22.50(3.88) 27.30(3.23) 4.80(3.09) < 0.001

Health Knowledge & Behavior < 0.001

 Intervention group (n = 51) 44.06(15.02) 56.58(9.79) 12.52(9.27) < 0.001

 Control group (n = 49) 43.98(15.08) 49.92(12.37) 5.94(8.12) < 0.001

Perceived Health 0.552

 Intervention group (n = 51) 11.86(1.80) 18.02(0.74) 6.16(1.91) < 0.001

 Control group (n = 49) 11.82(1.84) 17.74(1.03) 5.92(2.11) < 0.001

Total 0.018

 Intervention group (n = 51) 204.36(44.02) 271.46(21.26) 67.10(25.52) < 0.001

 Control group (n = 49) 204.06(45.24) 257.42(27.84) 53.36(31.24) < 0.001
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that can positively affect knowledge acquisition and 
behavior compliance. Finally, the nurse-led telephone 
follow-up was performed by otolaryngology clinical spe-
cialty nurses, and the effect of the nursing intervention 
could be directly evaluated.

We noted that compared with the control group, 
patients in the intervention group experienced greater 
improvements in social condition, emotional state, func-
tional status, additional attention, and in total scores of 
quality of life. Previous studies revealed negative changes 
in quality of life for patients with laryngeal carcinoma 
within the first year after surgery [29]. Improvements in 
quality of life were observed in some patients after long-
term follow-up [30]. The telephone follow-up used in 
this study found improvement in all quality-of-life items 
except physical activity. This could be because patients 
in both the intervention and control groups were more 

concerned about their physiological conditions. More-
over, there was a focus on physiological functions related 
to the health guidance provided by clinicians during the 
follow-up period.

Nurse-led telephone follow-up according to the revised 
NOC is associated with greater improvements in gen-
eral self-care skills, developed self-care skills, and total 
scores on the Self-Care Agency Scale. Previous studies 
have found that the use of telephone follow-up provides 
effective communication between nurses and patients, 
increases patient compliance, and improves self-care 
abilities. Moreover, the telephone follow-up in this study, 
improved patients’ self-care abilities through continuous 
feedback and supervision, which established and main-
tained effective self-care behaviors. Finally, the health sta-
tus of patients varies; thus, a variety of forms of follow-up 
can play an important role in improving patient health.

Table 3 Comparison of Quality of Life Scores
Items Before intervention After intervention Mean difference P value for mean change P value between group
Physical activity 0.396

 Intervention group (n = 51) 14.02(1.92) 16.92(1.55) 2.90(1.20) < 0.001

 Control group (n = 49) 14.06(1.91) 16.76(1.53) 2.70(1.15) < 0.001

Social conditions < 0.001

 Intervention group (n = 51) 15.28(2.23) 16.98(1.60) 1.70(1.16) < 0.001

 Control group (n = 49) 15.20(2.21) 15.82(1.96) 0.62(0.83) < 0.001

Emotional state < 0.001

 Intervention group (n = 51) 11.84(1.93) 15.86(1.07) 4.02(1.81) < 0.001

 Control group (n = 49) 11.86(1.84) 13.08(1.16) 1.22(1.30) < 0.001

Functional status < 0.001

 Intervention group (n = 51) 14.82(2.38) 16.94(1.98) 2.12(1.56) < 0.001

 Control group (n = 49) 14.78(2.26) 15.20(2.01) 0.42(0.73) < 0.001

Additional attention 0.001

 Intervention group (n = 51) 13.04(1.92) 15.10(1.40) 2.06(1.57) < 0.001

 Control group (n = 49) 12.88(2.61) 13.70(1.61) 0.82(2.13) 0.009

Total < 0.001

 Intervention group (n = 51) 69.00(9.70) 81.80(5.91) 12.80(5.28) < 0.001

 Control group (n = 49) 68.78(9.50) 74.56(7.23) 5.78(3.58) < 0.001

Table 4 Comparison of self-care agency scale scores
Items Before intervention After intervention Mean difference P value for mean 

change
P value 
between 
group

General self-care skill 0.016

 Intervention group (n = 51) 20.19(3.99) 24.51(4.31) 4.32(5.87) < 0.001

 Control group (n = 49) 20.21(4.04) 22.61(3.82) 2.40(0.62) < 0.001

Developed self-care skill < 0.001

 Intervention group (n = 51) 13.70(1.46) 17.40(1.89) 3.70(2.41) < 0.001

 Control group (n = 49) 13.75(1.62) 16.23(1.23) 2.47(0.71) < 0.001

Self-care skill at poor health status 0.362

 Intervention group (n = 51) 19.40(3.70) 22.23(3.26) 2.82(1.60) < 0.001

 Control group (n = 49) 19.46(3.69) 22.05(3.28) 2.60(0.98) < 0.001

Total 0.002

 Intervention group (n = 51) 53.30(8.74) 64.14(6.14) 10.84(7.81) < 0.001

 Control group (n = 49) 53.42(8.89) 60.89(7.78) 7.47(1.51) < 0.001
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This study has the following limitations. (1) Patients 
in this study were recruited from a single center and 
the sample size was small; hence, the representative-
ness of the findings was restricted. (2) The nature of the 
study design meant that blinding of conditions could not 
be applied to the patients and nurses. (3) Disease status 
and background treatments were not assessed, and these 
may have played an important role in nursing outcomes, 
quality of life, and self-care abilities. (4) Stratified analy-
ses were not performed. The results might have differed 
according to the patients’ characteristics. Finally, (5) the 
duration of follow-up was 6 months. Thus, future stud-
ies should evaluate the long-term effects of nurse-led 
telephone follow-up according to the revised NOC or 
traditional telephone follow-up for laryngeal carcinoma 
surgery patients.

Conclusion
This study found that nurse-led telephone follow-up 
according to the revised NOC improved nursing out-
comes (psychosocial health and health knowledge and 
behavior), quality of life (social conditions, emotional 
health, functional status, and additional attention), and 
self-care abilities (general self-care abilities and develop-
ment self-care abilities) compared with traditional tele-
phone follow-up for patients after laryngectomy. Further 
large-scale randomized controlled trials are warranted to 
verify the findings of this study and assess the long-term 
effects of nurse-led telephone follow-up according to the 
revised NOC.
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