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Latent profile analysis of missed nursing care =
and their predictors among neuro-oncology
nurses: a multicenter cross-sectional study

Li Ying"?!, Duan Yuyu"?', Zou Daili"*", Su Yangmei'*, Xiang Qing'?" and Zhou Zhihuan"*

Abstract

Purpose To explore potential profile characteristics associated with neuro-oncology nurses' missed nursing care
(MNC) and analyze differences in characteristics of neuro-oncology nurses across these profiles.

Methods A cross-sectional study design using convenience sampling involved 446 neuro-oncology nurses from ten
Grade A oncology hospitals across six provinces in China, conducted from April to June 2024. The General Information
Questionnaire, the Oncology Missed Nursing Care Self-Rating Scale, the Practice Environment Scale, and the
Psychological Capital Scale were employed for data collection. Latent profile analysis was performed to identify MNC
profiles, followed by multinomial logistic regression analysis to examine predictors of MNC.

Results The incidence of MNC among neuro-oncology nurses was found to be 36.4%. Three latent profiles were
identified: “severe missed nursing care profile” (20.6%), “medium-risk missed nursing care profile” (51.3%), andlow-risk
missed nursing care profile’ (28.1%). Compared with the “severe missed nursing care profile,' neuro-oncology nurses
with a technical secondary school or junior college education, who expressed job satisfaction, good self-confidence,
and mental resilience were more likely to fall into the "medium-risk missed nursing care profile! Additionally, those
aged 18-35 years were more likely to be categorized in the “low-risk missed nursing care profile,’and nurses working
in a positive nursing work environment were also more likely to belong to the “medium-risk” or “low-risk missed
nursing care profiles!

Conclusion There is notable heterogeneity in the levels of missed nursing care among neuro-oncology nurses.
Nursing managers should prioritize addressing middle-risk missed nursing care and enhancing both the working
environment and psychological support for neuro-oncology nurses. Tailored interventions based on the distribution
of different profiles can improve nursing quality, increase job satisfaction, and enhance patient outcomes.
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Background

With advancements in modern biomedicine, the sur-
vival rates of brain tumor patients have improved, yet
they face significant pressures related to treatment,
physical health, emotional well-being, and spiritual con-
cerns [1]. Patients with malignant brain tumors experi-
ence rapid fluctuations in their health status. Nursing
is a critical component of healthcare, and the quality of
nursing services directly impacts patient safety [2]. Insuf-
ficient nurse-to-patient ratios contribute to a decline in
care quality. Consequently, variations in nursing quality
often arise during clinical practice, with missed nursing
care (MNC) being a key contributing factor. MNC occurs
when necessary nursing interventions are either not per-
formed or are delayed due to various reasons [3]. While
MNC may be less detectable than nursing errors, it can
lead to severe consequences, including adverse patient
events, readmissions, fatalities, and increased turnover
intentions among nursing staff [4—6]. Between 55% and
98% of nurses report having missed or incomplete nurs-
ing measures at work, with the miss rate for basic nursing
and care planning exceeding 70% [7-10].

The nursing work environment comprises various ele-
ments that directly or indirectly affect the nursing sys-
tem, including resources, personnel, and surrounding
materials. Studies show that nursing units with favor-
able work environments have a 63.3% lower likelihood of
nursing activity omissions compared to those with poor
environments [11]. Enhancing the nursing work envi-
ronment is essential for reducing MNC [12]. Research
conducted in South Korea reveals that staffing levels,
resource adequacy, and the leadership capabilities of
nursing managers significantly impact nursing deficien-
cies [13]. Similarly, in the United States, these same fac-
tors, along with a foundation for providing high-quality
nursing care, are closely associated with nursing deficien-
cies [14].

Prior studies have found that individuals with higher
levels of psychological capital are better equipped to
adapt to and mitigate the adverse effects of burnout in
the nursing profession [15, 16]. According to stress pro-
cess theory [17], the demanding nature of nursing work
can precipitate elevated burnout levels, potentially lead-
ing to stress responses such as MNC. Therefore, both the
nursing work environment and psychological capital are
crucial factors that benefit hospitals, nurses, and patients
alike. Addressing how to improve nursing care quality
and reduce nursing deficiencies has become a primary
focus for nurse managers and nursing practice.

Exploring various models of nurse manager compe-
tency (MNC) alongside tailored intervention strategies
is crucial for enhancing nursing quality and job satisfac-
tion. This approach enables nurse managers to provide
targeted support to nurses in suboptimal work environ-
ments with low psychological capital. While numerous
studies have investigated MNC among oncology nurses,
most have utilized variable-centered analysis methods—
focusing on relationships between nursing MNC, work
environment, and burnout—which may overlook indi-
vidual variability [13-16]. Moreover, existing research
comparing MNC across nations has yet to define specific
threshold values or provide relevant benchmarks [18, 19].
In this context, relying solely on mean scores often over-
simplifies the issue, failing to distinguish between nurse
subcategories with differing MNC levels; a “person-cen-
tered” approach is thus more appropriate [20].

Latent profile analysis (LPA), a personalized classifica-
tion technique, offers a range of model fit indices to guide
optimal model selection. Recently, LPA has gained trac-
tion in fields such as psychology, medicine, nursing man-
agement, and education [21]. This method can categorize
individuals based on data, capture group heterogeneity,
and objectively assess neuro-oncology nurses’ MNC—a
critical factor for addressing nursing deficiencies and
developing targeted intervention strategies. Conse-
quently, investigating patterns of MNC among neuro-
oncology nurses using LPA and examining the interplay
between their work environment, psychological capital,
and MNC patterns may elucidate the positive impacts of
MNC on medical institutions, patients, and nurses.

In this study, we employed LPA to (a) explore distinct
characteristics of MNC among neuro-oncology nurses,
(b) identify these characteristics, and (c) compare the
nursing work environment and psychological capital
across varying MNC levels. This analysis aims to provide
targeted interventions that reduce MNC, enhance nurs-
ing quality and job satisfaction, and ultimately improve
patient outcomes.

Materials and methods

Study participants and procedures

We conducted a cross-sectional survey involving neuro-
oncology nurses from ten Grade A oncology hospitals
across six Chinese provinces: Guangxi, Shanghai, Henan,
Tianjin, Guangdong, and Chongqing, from April to June
2024. All neuro-oncology nurses were invited to partici-
pate in a self-administered questionnaire survey using
convenience sampling. Inclusion criteria were as follows:
(1) qualified clinical nurse practitioners working in a
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neuro-oncology department; (2) a minimum of 1 year of
clinical experience; and (3) ability to read and communi-
cate in Chinese. Exclusion criteria included (1) nurses on
leave; and (2) nurses not directly involved in clinical care.

Sample size

According to Kendall’s empirical rule [22], this study
included 26 independent variables, comprising 11 vari-
ables from general information, as well as 4 dimensions
from the oncology missed nursing care self-rating scale,
5 dimensions related to the nursing work environment,
and 6 dimensions from psychological capital. To ensure
robust statistical validity, the sample size was calculated
to be 10 to 15 times the number of variables, while also
accounting for a potential 10% sample loss, the required
sample size for the study should be between 289 and 433.
Our study included 446 participants, meeting the speci-
fied sample size requirements.

Data collection

Survey links were distributed to neuro-oncology nurses,
who were invited to participate voluntarily. Participa-
tion was considered as consent, which was further con-
firmed upon completion and submission of the online
survey. We implemented rigorous quality control mea-
sures throughout the survey administration process: ©®
Standardized Instruments: The Oncology Missed Nurs-
ing Care Self-Rating Scale widely used in China, dem-
onstrates high reliability and validity and was employed
to assess the impact of MNC among oncology nurses.
Prior to data collection, we conducted a pilot test with 30
neuro-oncology nurses to refine item clarity and cultural
appropriateness; @ Training of Data Collectors: Research
assistants at each hospital received a 4-hour training ses-
sion on survey administration, focusing on maintaining
question neutrality and implementing methods to mini-
mize social desirability bias. Subsequently, the research
assistants distributed the survey questionnaire link to
ward nurses; @ Data Verification: All completed ques-
tionnaires were checked for completeness by two inde-
pendent researchers. Missing or ambiguous responses
(e.g., skipped items) were clarified via follow-up calls
within 24 h; ® Double Data Entry: Data were indepen-
dently entered into EpiData software by two team mem-
bers, and inconsistencies were resolved by referring to
the original paper records.

Measurements

General information questionnaire

A general information questionnaire was utilized to
gather participant characteristics, including age, sex,
education, marital status, working hours per shift, years
of employment, weekly overtime, professional title,
monthly night shifts, shift patterns, and job satisfaction.
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Oncology missed nursing care self-rating scale

The Oncology Missed Nursing Care Self-Rating Scale
(OMNCS) [23], widely used in China, demonstrates high
reliability and validity and was employed to assess the
impact of missed nursing care (MNC) among oncology
nurses. This 33-item scale encompasses four domains:
nursing assessment, care planning, primary care, and
nursing intervention. Each item is rated on a 5-point
scale from 1 (always have been) to 5 (never before). Total
scores range from 30 to 180, with higher scores indicat-
ing a lower impact of MNC. It should be noted that the
scoring system is inversely related to missed nursing care,
with higher total scores indicating fewer occurrences of
MNC. In this study, the scale’s Cronbach’s a coefficient
was 0.95, and its test-retest reliability was 0.90.

Practice environment scale

The nursing work environment was evaluated using the
Practice Environment Scale (PES) [24], a 31-item instru-
ment covering five domains: nurse participation in hos-
pital affairs, high-quality nursing services, the abilities
and leadership styles of nursing managers, availability
of human and material resources, and collaboration
between medical and nursing staff. Items are rated on a
4-point Likert scale from “strongly disagree” to “strongly
agree” Total scores range from 31 to 124, with higher
scores indicating a more favorable nursing work envi-
ronment. In this study, the PES achieved a Cronbach’s «
coeflicient of 0.91, and its test-retest reliability was 0.94.

Psychological capital scale

The Psychological Capital Scale (PCS) was employed to
assess the psychological impact of psychological capital
on nurses over the past week [25]. This 30-item measure
encompasses six domains: hope, communication facili-
tation, emotional intelligence, sense of responsibility,
resilience, and self-confidence. Items are presented on a
6-point Likert scale from “strongly disagree” to “strongly
agree” Total scores range from 31 to 124, with higher
total scores indicating a greater impact of psychological
capital. The PCS exhibited a Cronbach’s a coefficient of
0.91 in this study, with a test-retest reliability of 0.94.

Data analysis

Statistical analyses, including descriptive statistics, logis-
tic regression, and one-way analysis of variance were per-
formed using SPSS 27.0 software. Latent profile analysis
was conducted using Mplus 8.3. The adaptation indices
for the potential profile model included: (1) Akaike Infor-
mation Criterion (AIC), Bayesian Information Criterion
(BIC), and Adjusted Bayesian Information Criterion
(aBIC), where lower values indicate better model fit [21];
(2) Entropy, which measures classification accuracy on
a scale from 0 to 1, with higher values reflecting greater
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precision [21]; and (3) significance testing of P-values
via the Lo-Mendell Rubin Likelihood Test (LMR) and
the bootstrap likelihood ratio test (BLRT). A p-value of
less than 0.05 indicates that the current model signifi-
cantly outperforms the previous model [26]. This study
conducted a comprehensive evaluation of each model to
determine the optimal one. Logistic regression analyses
were employed to assess the impact of demographic fac-
tors on the missed nursing care (MNC) of various pro-
files of neuro-oncology nurses. Evaluate the nursing work
environment and psychological capital among neuro-
oncology nurses with diverse MNC profiles.

Results

Of the 446 neuro-oncology nurses who participated in
this study, the largest proportion, 271 (60.8%), were aged
18 to 35 years. A total of 415 (93%) were female, while 31
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(7%) were male. Additionally, 248 (55.6%) were married,
and 354 (79.4%) held a college degree or higher. Among
the participants, 208 (46.6%) were nurse supervisors,
154 (34.5%) had 11 to 20 years of experience, 268 (60.1%)
worked 9 to 15 h per shift, and 275 (61.7%) reported
being generally satisfied with their jobs (Table 1).

Latent profiles of relational missed nursing care among
neuro-oncology nurses

During the exploratory analysis, five models were esti-
mated, with fit metrics presented in Table 2. Notably, the
entropy of the three-profile model surpassed that of the
four-profile model, while the Log(L), AIC, BIC, and aBIC
values decreased progressively. The LMR value for the
five-class model (p=0.054) was not statistically signifi-
cant. Considering both the fit indices and practical signif-
icance, the three-profile latent model was selected as the

Table 1 Demographic characteristics of three latent profiles [cases (percentages, %)]

Variable Group All samples  Profile 1 Profile 2 Profile 3 F/t p
(n—446) (n—92) (n—229) (n=125)

Sex Male 31(7.0) 4(15.2) 2(5.2) 5(4.0) 0.016 0.900
Female 415 (93.0) 78 (84.8) 217 (94 8) 120 (96.0)

Age (years) 18-35 271 (60.8) 71(77.2) 163(71.2) 37 (29.6) 8.270 0.004*
36-55 75(39.2) 21(22.8) 66 (28.8) 88 (70.4)

Marital status Unmarried 95 (43.7) 40 (43.5) 99 (43.2) 56 (44.8) 2210 011
Married 248 (55.6) 2 (56.5) 130 (56.8) 66 (52.8)
Divorced 3(0.7) 0(0.0) 0(0.0) 3(24)

Education Technical secondary school 92 (20.6) 12(13.0) 62 (27.1) 18 (14.4) 31933 <0.001*
or junior college
College degree or above 354 (79.4) 80 (87.0) 167 (72 9) 107 (85.6)

Professional title Nurse 78 (17.5) 28 (304) 7(16.2) 13 (104) 16.270 <0.001*
Nurse practitioner 139 (31.2) 31(33.7) (36 2) 25 (20.0)
Supervisor nurse 208 (46.6) 30(32.6) 103 (45.0) 75 (60.0)
Deputy chief nurse or 21 (4.7) 3(3.3) 6(2.6) 12 (9.6)
above

Working hours per shift (h) <8 178 (39.9) 18 (19.6) 88 (384) 72 (57.6) 0.003 0.958
9-15 268 (60.1) 74 (80.4) 141 (61.6) 53 (42.4)

Number of night shifts per <2 140 (31.4) 30(326) 65 (284) 45 (36.0) 4210 0.041*

month
3-6 306 (68.6) 62 (67.4) 164 (71.6) 80 (64.0)

Weekly overtime Seldom 71(159) 7(7.6) 42(183) 22(17.6) 1.599 0.189
Now and then 239 (53.6) 1(554) 117 (51.1) 71 (56.8)
Frequently 128 (28.7) (33 7) 68 (29.7) 29(23.2)
Always 8(1.8) 3(33) 2(09) 3(24)

Shift situation Regular day shift 75 (16.8) 1(22.8) 40(17.5) 14(11.2) 0.071 0.791
Take turns 371(83.2) (77 2) 189 (82.5) 111 (88.8)

Working years 1-5 120 (26.9) 5(27.2) 65 (28.4) 30 (24.0) 0218 0.884
6-10 126 (28.3) (29 3) 67 (29.3) 32(25.6)
11-20 154 (34.5) 1(33.7) 77 (33.6) 46 (36.8)
>20 46 (10.3) 9(9.8) 20 (8.7) 17 (13.6)

Job satisfaction Satisfied 101 (22.6) 21(22.8) (31 0) 9(7.2) 15.076 <0.001*
Normal 275 (61.7) 55(59.8) 1(57.2) 89 (71.2)
Dissatisfied 70(15.7) 16 (17.4) 27 (1 1.8) 27 (21.6)

Profile 1, severe missed nursing care profile; Profile 2, medium-risk missed nursing care profile; Profile 3, low-risk missed nursing care profile; p, p value; *p<0.05
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Table 2 Fit statistics for LPA models of missed nursing care in neuro-oncology nurses

Model K Log(L) AIC BIC aBIC Entropy LMR BLRT
Profile 1 8 —6121.262 12258.524 12291.327 12265.938

Profile 2 13 —5933.898 11893.795 11947.100 11905.843 0.886 <0.001 <0.001
Profile 3 18 —5799.484 11634.968 11708.773 11651.649 0.898 <0.001 <0.001
Profile 4 23 —5700.465 11446.931 11541.238 11468.246 0.891 <0.001 <0.001
Profile 5 28 —5654.225 11364.450 11479.259 11390.398 0.897 0.054 <0.001

k, number of free parameters; Log(L), Log-likelihood value; AIC, Akaike information criterion; BIC, Bayesian information criteria; aBIC, adjusted Bayesian information
criteria; LMR, Lo-Mendell-Rubin Test; BLRT, bootstrap likelihood ratio test
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Fig. 1 Latent profiles of missed nursing care among neuro-oncology nurses. Profile 1, severe missed nursing care profile; Profile 2, medium-risk missed
nursing care profile; Profile 3, low-risk missed nursing care profile; OMNCS, Oncology Missed Nursing Care Self-Rating Scale; dimension 1, nursing assess-

ment; dimension 2, care planning; dimension 3, primary care; dimension 4, nursing intervention

optimal model for MNC among neuro-oncology nurses,
with key metrics highlighted in bold in Table 2.

The scores for the three profiles across four dimensions
are illustrated in Fig. 1. Profile 1, designated as the “severe
missed nursing care profile,” comprised 20.6% (1n=92) of
participants. Profile 2, characterized by moderate levels
across all items, was termed the “medium-risk missed
nursing care profile;” representing 51.3% (n=229) of the
sample. Profile 3, referred to as the “low-risk missed nurs-
ing care profile,” accounted for 28.1% (n=125). The over-
all MNC scores for profiles 1, 2, and 3 were 66.00+ 10.24,
103.70+10.49, and 135.90 + 13.58, respectively (Table 3).

Univariate analysis of latent profile categories

Our study revealed statistically significant differences
(p<0.05, Tables 1 and 3) across three potential trait cat-
egories among neuro-oncology nurses concerning MNC
based on age, education, professional title, number of
night shifts per month, job satisfaction, total PES scores,
and dimensions of emotional quotient, sense of responsi-
bility, toughness, and self-confidence within psychologi-
cal capital.

Multinomial logistic regression analysis of latent profile
categories

To identify predictors of MNC, we conducted a mul-
tinomial logistic regression analysis, using the “severe
missed nursing care profile” as the reference. Indepen-
dent variables were categorized as follows: Age (years):
18-35=1, 36-55=2; Education: technical secondary
school or junior college=1, college degree or above =2;
Professional title: nurse =1, nurse practitioner =2, super-
visor nurse =3, deputy chief nurse or above =4; Number
of night shifts per month: < 2=1, 3-6=2; Job satisfac-
tion: satisfied = 1, normal = 2, dissatisfied = 3; and the total
PES score, along with dimensions of psychological capi-
tal, including emotional quotient, sense of responsibility,
mental toughness, and self-confidence.

Our study revealed that neuro-oncology nurses aged
18-35 were significantly more likely to belong to the
“low-risk missed nursing care profile” (OR=0.151,
p<0.001). Nurses with a technical secondary school or
junior college education were more likely to fall into the
‘middle-risk missed nursing care profile’ (OR=2.807,
p=0.011). Additionally, nurses satisfied with their
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Table 3 Classification of latent profiles of the scores of the OMNCS, PES, and PCS (n =446, mean+SD)
Variable All samples Profile 1 Profile 2 Profile 3 F p value

(n=446) (n=92) (n=229) (n=125)

Mean +SD Mean+SD Mean+SD Mean+SD
OMNCS 104.95+26.70 66.00+10.24 103.70+10.49 1359041358
Nursing assessment 17214523 12.16+2.09 1807 +£4.64 19.36+5.53 9471 <0.001*
Care planning 17451475 12.88+2.10 17.79+£3.95 20.18+5.10 9449 <0.001*
Primary care 2560+8.17 1551+£3.07 23.68+3.21 36.54+3.29 36.621 <0.001*
Nursing intervention 447011547 2545717 4417 +£12.06 59.82+6.88 43.937 <0.001*
PES 823142193 69.17+27.44 85.18+14.86 86.71+24.60 6.056 <0.001*
Nurses participate in hospital affairs 23.21+6.96 19.90+8.24 23.89+5.52 24.39+7.58 3814 <0.001*
High-quality nursing services 2592+827 21.92+943 26.64+6.98 27.54+8.66 4.070 <0.001*
Abilities and leadership styles of nursing managers 13.83+393 11.49+4.80 14444274 14.42+445 5.881 <0.001*
Adequate human and material resources 10.53+3.26 9.01+3.87 10.85+2.74 11.07+3.60 4.298 <0.001*
Collaboration between medical and nursing staff 8.83+2.19 6.85+2.75 936+143 9.30+2.08 7.363 <0.001*
PCS 117.37+43.90 84.82+50.04 119.21+38.12 1379743443 3.867 <0.001*
Hope 28324937 2400+11.37 2891+877 3040+7.76 1.238 0.094
Assist in communication 2443+849 19.87+10.64 24.65+8.06 27.38+5.66 1.294 0.056
Emotional quotient 19.78+7.45 16.52+8.59 19.57+7.32 22.56+554 1.356 0.031*
Sense of responsibility 15.64+5.85 12.58+6.71 15.74+5.66 17.72+4.40 1.446 0.012*
Toughness 1536+5.73 1246+649 1538+5.56 1746+441 1461 0.010*
Self-confidence 15.23+5.95 13.00+6.44 14.96+5.99 17.36+4.71 1.579 0.002*

OMNCS, Oncology Missed Nursing Care Self-Rating Scale; PES, Practice Environment Scale; PCS, Psychological Capital Scale; Profile 1, severe missed nursing care
profile; Profile 2, medium-risk missed nursing care profile; Profile 3, low-risk missed nursing care profile; SE, standard error; F, variance ratio; * p<0.05

positions were also more likely to enter the “medium-
risk missed nursing care profile” (OR=2.577, p=0.042).
A positive nursing work environment increased the like-
lihood of entering both the “middle-risk” (OR=1.034,
p<0.001) and “low-risk” (OR=1.033, p<0.001) profiles.
Furthermore, neuro-oncology nurses exhibiting high
self-confidence and mental toughness were more likely
to be classified as “medium-risk” (OR=0.85, p=0.006;
OR=1.150, p=0.039; Table 4).

Discussion

Latent profiles of missed nursing care

Evaluating and intervening in MNC among neuro-
oncology nurses is vital for elevating nursing quality and
improving outcomes for brain tumor patients. The inci-
dence of MNC among neuro-oncology nurses was found
to be 36.4%, consistent with previous findings [7-9], yet
significantly lower than Park’s results of 84.1% [11]. This
discrepancy may stem from differing cultural percep-
tions of nursing deficiencies [27], indicating that MNC
among neuro-oncology nurses remains a concern. Given
the high malignancy of brain tumors and the rapid dete-
rioration of patients’ health, the nursing workload is
complex and demanding. Additionally, the nurse-to-
patient ratio is inadequate, leading to heavy workloads
and potential delays in medical communication and col-
laboration. Prior studies have documented the significant
stress oncology nurses face, including challenges related
to workload, time management, work environment,

resource availability, professional development, and
patient care [28-30].

This study employed latent profile analysis and found
that MNC among neuro-oncology nurses can be cat-
egorized into three distinct latent classes, with signifi-
cant individual differences observed. ® Low-risk missed
nursing care profile. Neuro-oncology nurses account
for 28.1% of this category, with an OMNCS score of
135.90+13.58. These nurses possess strong positive ini-
tiative, execution ability, and communication skills,
which enhance their work efficiency, thereby reducing
the likelihood of nursing deficiencies. @ Medium-risk
missed nursing care profile. 51.3% of neuro-oncology
nurses fall into this category, with an OMNCS score of
103.70+10.49. The average scores on each item of the
scale positioned in the middle among the three catego-
ries. Nurses in the “medium-risk missed nursing care
profile” are likely to be the primary group experienc-
ing MNC. ® Severe missed nursing care profile. Neuro-
oncology nurses account for 20.6% of this category, with
an OMNCS score of 66.00 £ 10.24. It should be noted that
the scoring system is inversely related to missed nurs-
ing care, with higher total scores indicating fewer occur-
rences of MNC. Scores on all dimensions of MNC being
lower than the other two categories. Notably, the nurs-
ing assessment dimension has the lowest scores, which
may be related to the management’s focus on basic nurs-
ing implementation and enhancing nursing intervention
capabilities. This could result in nurses not conducting
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Table 4 Three latent profiles’ probability matrices of missed nursing care in neuro-oncology nurses
Variable Groups Profile 2 Profile 3
B SE OR 95% CL p B SE OR 95% CL p
Age (years) 18-35 -0278 0365 0.758 0371-1548 0446 -1.893 0402 0.151 0.068-0331 <0.001
36-55*
Education Technical secondary 1.032 0405 2807 1269-6210 0011 0.068 0486 1070 0413-2.774  0.889
school or junior college
College degree or above*
Professional title Nurse —0.803 0866 0448 0.082-2444 0354 -0571 0906 0565 0.096-3338 0529
Nurse practitioner 0.136 0832 1.146 0.224-5.855 0870 -0.566 0847 0568 0.108-2989  0.504
Supervisor nurse 0487 0800 1628 0339-7814 0543 -0346 0797 0708 0.148-3.374 0.664
Deputy chief nurse or
above*
Number of night shifts <2 -0.027 0311 0974 0529-1.792 0932 0412 0358 1510 0.749-3.044 0.249
per month
3-6%
Job satisfaction Satisfied 0947 0465 2577 1.036-6409 0042 -1071 0603 0343 0.105-1.117  0.076
Normal 0.064 0397 1066 0490-2320 0872 -0.086 0431 0918 0.395-2.135 0.842
Dissatisfied*
PES 0.033 0.006 1.034 1.021-1.047 <0.001 0.033 0.008 1.033 1.018-1.049 <0.001
Emotional quotient —-0.033 0046 0968 0.885-1.059 0475 0.034 0.051 1.034 0937-1.142 0.504
Sense of responsibility 0116 0069 1.122 0981-1284 0093 0059 0078 1.061 0910-1.238 0450
Toughness 0.140 0.068 1.150 1.007-1.313 0.039 0151 0081 1163 0992-1.363 0.063
Self-confidence -0.161 0.058 0851 0.759-0954 0.006 -0.074 0.067 0928 0.814-1.058 0.266

SE, standard error; OR, odds ratio; Cl, confidence interval; B, regression coefficient; p, p value; PES, Practice Environment Scale: A one-unit decrease in the PES score
was associated with an odds ratio of 1.033(95% Cl: [1.018-1.049]) for nursing care omissions, indicating a 3.3% increase in the likelihood of missed care per unit
reduction in the practice environment quality, adjusted for covariates in the model; Sense of Responsibility: A one-unit decrease in the Sense of Responsibility
score was associated with an odds ratio of 1.061 (95% Cl: [0.910-1.238]) for nursing care omissions, indicating a 6.1% increase in the likelihood of missed care per unit
reduction in responsibility levels, adjusted for covariates in the model; Toughness: A one-unit decrease in the Toughness score was associated with an odds ratio of
1.163 (95% Cl: [0.992-1.363]) for nursing care omissions, indicating a 16.3% increase in the likelihood of missed care per unit reduction in toughness levels, adjusted
for covariates in the model; Profile 2, medium-risk missed nursing care profile; Profile 3, low-risk missed nursing care profile; * comparison group

comprehensive assessments of patients’ conditions dur-
ing the execution of basic nursing tasks.

Demographic and missed nursing care -related
characteristics of each profile

Demographic predictors of profile membership include
age, education, and job satisfaction. Compared to the
‘severe missed nursing care profile, younger neuro-oncol-
ogy nurses (18—35 years) are more likely to belong to the
‘middle-risk missed nursing care profile; which contrasts
with previous research findings [23]. While this contrast
warrants careful interpretation, we propose that younger
nurses’ heightened technological proficiency may par-
tially explain this result. With the healthcare industry’s
rapid digital transformation, electronic reminder sys-
tems and Al-driven workflows have become critical
tools for mitigating MNC [31]. Younger nurses, often
characterized as ‘digital natives, typically demonstrate
greater familiarity with electronic health records and
clinical decision-support systems, enabling more effi-
cient task prioritization and documentation [32, 33]. For
instance, a recent study found that nurses under 35 years
old committed 28% fewer documentation errors when
using Electronic Health Record(EHR)alerts compared to
senior colleagues [31]. Furthermore, nursing managers

in neuro-oncology units increasingly leverage technol-
ogy-focused empowerment strategies, such as real-time
workload dashboards and mobile task-tracking apps,
which align with younger nurses’ technological com-
petencies [34, 35]. This generational advantage in navi-
gating digital workflows may offset the experience gap,
reducing MNC risks despite shorter tenure. However, we
acknowledge the need for longitudinal studies to disen-
tangle age-related effects from institutional training qual-
ity and workplace digital maturity. To strengthen these
findings, future research should explicitly measure tech-
nological literacy across age groups and its interaction
with MNC patterns, particularly in high-acuity special-
ties like neuro-oncology where time-sensitive interven-
tions are critical.

Additionally, neuro-oncology nurses with technical
secondary school or junior college education are more
likely to fall into the “middle-risk missed nursing care
profile” compared with those in the ‘severe missed nurs-
ing care profile, a finding that contradicts earlier studies
[23, 36, 37]. Nurses from secondary and junior colleges
typically enter the workforce earlier than undergradu-
ates, resulting in greater clinical proficiency and compe-
tence, which may reduce MNC occurrences. This could
also relate to their higher professional titles and reduced
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exposure to clinical practices, leading to fewer reported
instances of MNC. Nursing managers should strategically
assign nursing roles and delineate responsibilities, ensur-
ing a balanced mix of nurses across different ages and
educational backgrounds to alleviate excess workload.
Further research is warranted to clarify the relationship
between age, education, and MNC.

In comparison to the “severe missed nursing care pro-
file, neuro-oncology nurses who express job satisfaction
are more likely to fall into the “middle-risk missed nurs-
ing care profile;” aligning with the majority of existing
studies [38-40]. A positive professional outlook and a
strong professional identity are essential for the sustain-
able development of nursing careers [41, 42]. In clinical
management, opportunities for training and promotion
can enhance nursing practice. Fostering a sense of team-
work can increase job satisfaction and reinforce the pro-
fessional identity of nursing staff.

MNC is influenced by various predictors, including
psychological empowerment (PES), self-confidence, and
resilience. The nursing work environment significantly
predicts both the “middle-risk missed nursing care pro-
file” and the “low-risk missed nursing care profile” The
nursing work environment encompasses nurse partici-
pation in hospital affairs, high-quality nursing services,
the abilities and leadership styles of nursing managers,
availability of human and material resources, and col-
laboration between medical and nursing staff. It has
been established that adequate manpower and mate-
rial resources serve as protective factors against MNC
[43]. However, only 9% of nurses believe that the nurse-
patient ratio is sufficient [6]. Lake [12] has indicated that
for every new patient admitted to a ward, the probabil-
ity of nursing loss increases by 70%. A lack of essential
departmental resources can lead to decreased nursing
efficiency and may delay or even result in missed nursing
needs [14]. Consequently, it is recommended that neuro-
oncology nursing managers allocate human resources
effectively, enhance the replenishment of supplies and
equipment, and ensure appropriate drug placement
within the department to uphold patient care quality.

Prior research suggests that effective team communica-
tion, a positive working atmosphere, and the integration
of medical care can significantly reduce the incidence
of MNC [44]. Specifically, a one-point increase in inter-
personal relationships correlates with a 21.9% decrease
in nursing loss probability [24]. Studies have shown that
reinforcing team cooperation during nursing staff train-
ing significantly reduces MNC rates [45]. Therefore, it
is essential for neuro-oncology medical staff to foster
mutual understanding and respect, actively promoting
collaborative models such as integrated medical-nursing
rounds and joint decision-making to enhance work effi-
ciency and improve patient outcomes [46]. Implementing
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effective strategies by nursing managers can boost neuro-
oncology nurses’ work enthusiasm and professional
identity, leading to higher job satisfaction and more pro-
active engagement in nursing activities [11]. It is advis-
able for neuro-oncology nursing managers to leverage
effective strategies, informed by Maslow’s hierarchy of
needs theory [47], to provide humanistic care and recog-
nize outstanding nurses. This approach can fulfill nurses’
needs for growth and development while enhancing
overall nursing quality from the perspectives of physi-
ological, emotional, and self-actualization needs. Chap-
man [39] noted that patient care accounts for only 37%
of nurses’ daily workload. Park [11] further highlighted
that an increase of one point in nurse participation in
hospital affairs raises the likelihood of nursing loss by 2.1
times. Excessive involvement in hospital affairs can lead
to increased workload and burnout, subsequently reduc-
ing direct patient care time [11]. Thus, the frequency of
neuro-oncology nurses’ participation in hospital affairs
should be adjusted based on actual clinical needs.

Our research demonstrates that neuro-oncology nurses
with strong self-confidence and mental resilience can
reduce the likelihood of MNC. A previous study [48]
indicated that self-confidence and mental toughness can
mitigate job burnout and enhance intrinsic motivation,
thereby improving nursing quality and fostering personal
and departmental development. Kim [49] suggested that
compassion-centered mindfulness interventions can alle-
viate psychological stress among nurses. Consequently,
efforts should focus on enhancing self-confidence and
mental resilience in neuro-oncology nurses, providing
psychological support to improve nursing quality and
reduce MNC.

Practical implications

To address the predominant medium-risk missed nurs-
ing care profile (51.3% of neuro-oncology nurses), nurs-
ing managers should implement the following integrated
strategies targeting work environment optimization, psy-
chological capital enhancement, and specialized clini-
cal workflows. Nursing managers should prioritize the
deployment of Al-driven staffing systems that dynami-
cally match nurses to patients based on real-time acuity
scores (e.g., tumor grade, chemotherapy phase, and neu-
rological deficits) and nurse competency matrices (expe-
rience, psychological resilience, certifications) [12, 14].
coupled with predictive risk alerts in electronic health
records to flag high-risk tasks such as delayed intracra-
nial pressure monitoring or antiepileptic drug admin-
istration. Concurrently, VR-based resilience training
programs simulating high-stress scenarios (e.g., manag-
ing status epilepticus while addressing family concerns)
should be implemented to enhance prefrontal cortex
regulation under amygdala activation, complemented
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by a “Resilience Bank” mobile platform where nurses
earn redeemable credits for task completion (e.g., che-
motherapy safety checks), fostering psychological capi-
tal through mentorship and professional development
opportunities [47, 48].

Clinical workflows must be restructured to include
time-sensitive care bundles, such as automated 15-min-
ute neurological assessments (e.g., smart device-enabled
pupillary response checks) during the postoperative
24-hour period and synchronized evaluations of head-
ache-vomiting-delirium triads using wearable intra-
cranial pressure (ICP) monitors and family-assisted
symptom logs. Introducing Neuro-TIME shift hando-
vers—emphasizing Tumor-specific risks, Intracranial
pressure trends, Medication safety, and Emergency pre-
paredness—ensures continuity in high-stakes care. Real-
time feedback mechanisms, including individualized
MNC heatmaps highlighting task omission patterns (e.g.,
delays in chemotherapy premedication) and biweekly
root-cause analysis (RCA) sessions for near-miss events,
further reinforce accountability. To ensure sustainabil-
ity, successful strategies must be embedded into hospital
accreditation standards and annual competency assess-
ments, creating a scalable model for high-acuity special-
ties [50]. These evidence-based interventions, validated
in preliminary trials, reduce task omissions by 22-38%
while improving nurse retention, ultimately enhancing
care quality for neuro-oncology patients [31-35].

While our findings provide critical insights into missed
nursing care patterns in Chinese neuro-oncology units,
their generalizability to other healthcare systems requires
cautious consideration. Contextual factors such as nurse-
patient ratios, electronic health record adoption lev-
els, and cultural norms regarding family involvement in
care may substantially influence these relationships. For
instance, in countries with mandated minimum staffing
laws (e.g., California, USA) [32], the impact of workload
on missed care might differ from our observed patterns.
Conversely, technology-driven interventions like AI
staffing algorithms and VR resilience training may dem-
onstrate broader applicability in settings with compa-
rable digital infrastructure. Future cross-cultural studies
should validate these associations while accounting for
national variations in oncology nursing competencies
and healthcare financing models.

Limitations

This study had several limitations. First, participants
were randomly selected from ten Grade A tertiary oncol-
ogy hospitals, which may constrain the generalizability
of findings to non-tertiary or non-oncology healthcare
settings. Future studies should adopt stratified sampling
methods-incorporating diverse hospital tiers (e.g., sec-
ondary/primary hospitals) and geographic regions-to
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enhance representativeness and external validity. Sec-
ond, the predominance of female nurses among partici-
pants may introduce inherent gender bias that cannot be
fully addressed. Future studies should strive to include
a larger proportion of male nurses for a more balanced
representation. Lastly, this study utilized only quantita-
tive research methods; integrating qualitative approaches
in future investigations would provide a more compre-
hensive understanding of the issues at hand. Additionally,
this study demonstrates significant associations between
nursing work environment factors, psychological capital
levels, and patterns of missed nursing care, the cross-sec-
tional design fundamentally limits causal interpretations,
as the temporal sequence and potential bidirectional rela-
tionships among these variables cannot be ascertained.
Therefore, future research should include qualitative and
intervention studies to further explore the influencing
factors of nursing deficiencies among neuro-oncology
nurses.

Conclusions

This study identified an incidence rate of 36.4% for
missed nursing care (MNC) among neuro-oncology
nurses. Three latent profiles were established, along
with their influencing factors. Our findings indicated
that neuro-oncology nurses who were aged 18-35 years,
educated at the technical secondary school or junior col-
lege level, satisfied with their positions, exhibited strong
self-confidence and mental resilience, and worked in sup-
portive nursing environments were predictive of specific
latent profile categories regarding MNC. Nursing man-
agers should prioritize addressing middle-risk MNC by
enhancing the working environment and providing psy-
chological support tailored to the distribution charac-
teristics of these profiles. This approach aims to improve
nursing quality, increase job satisfaction, and enhance
patient outcomes.
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