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Abstract
Background With the development of information technology, information has been an important resource in 
clinical medicine, particularly within the emergency department. Given its role in patient rescue, the emergency 
department demands a high level of information literacy from nurses to effectively collect, analyze, and apply 
information due to the urgency and complexity of emergency nursing work. Although prior studies have investigated 
the information literacy of nursing staff, little has been undertaken in examining the patterns of information literacy 
and their predictors among emergency department nurses.

Aim To clarify the subtypes of information literacy among nurses in the emergency department and explore the 
factors affecting profile membership.

Methods A cross-sectional study was conducted among a convenience sample of 2490 nurses in the emergency 
department from April to June 2023. The clinical nurses completed the online self-report questionnaires including 
the general demographic questionnaire, information literacy scale, self-efficacy scale and social support scale. Data 
analyses involved the latent profile analysis, variance analysis, Chi-square tests and multivariate logistic regression.

Results Four latent profiles were identified: ‘Low information literacy (Class 1)’, ‘Moderate information knowledge 
(Class 2)’, ‘High information knowledge and support (Class 3)’ and ‘High information literacy (Class 4)’, accounting 
for 20.14%, 42.11%, 23.36% and 14.39%, respectively. Each profile displayed unique characteristics representative 
of different information literacy patterns. Age, years of work, place of residence, hospital grade, title, professional 
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Introduction
Along with the rapid development of computer appli-
cations and network communication technologies, we 
have entered an era of big data [1, 2]. Since big data 
has become a new strategic resource, its potential 
value and growth rate are changing the way of work, 
live, and think [3, 4]. Digital healthcare and Internet 
hospitals have become the main direction in health-
care development [5–7].

In the environment of digital intelligent medical, 
information literacy is a basic ability for nurses in clin-
ical nursing practice [8]. Information literacy refers to 
the ability to perceive information needs, access infor-
mation resources, and evaluate information values 
[9, 10]. Studies have found that good information lit-
eracy of nurses is conducive to promoting the health 
of patients and improving their survival outcomes [11, 
12]. Besides, research has also shown that information 
capability is closely related to innovation behavior and 
work enthusiasm among nursing staff [13]. In clini-
cal practice, nurses often encounter challenges when 
dealing with clinical problems, particularly in terms 
of locating the most relevant evidence identifying the 
right sources, using optimal search methods, and criti-
cally appraising the evidence [14].

The emergency department serves as the primary 
facility for managing severely ill patients during emer-
gencies, therefore, the information management in the 
emergency department is especially important. As a 
special department for rescuing patients, it requires 
high information literacy for nurses to collect, process, 
and use information due to the urgency and complex-
ity of emergency nursing work [15, 16]. Information 
literacy can help emergency department nurses make 
emergency care decisions and improve their work effi-
ciency. Therefore, it is imperative to improve emer-
gency department nurses’ information literacy and 
explore the patterns of information literacy and their 
predictors among emergency department nurses to 
help them improve the quality of emergency care.

The Person-Context interaction theory holds that 
the individuals and environment are not independent 
entities, but an integrated system. Individual behavior 
is predicted by both external situations and individual 
internal characteristics [17]. It can provide a theoreti-
cal framework to explore how variables such as indi-
vidual factors and external factors affect emergency 
department nurses’ information literacy. Therefore, 
when exploring the information literacy of emergency 
nursing staff, we will use this theory as a guide to 
analyze from two aspects and more comprehensively 
explore the predictive factors of their information 
literacy.

Measuring nurses’ information literacy
There are some studies on the information literacy of 
clinical nurses, but there is a notable lack of research 
specifically focused on the information literacy of 
emergency department nurses. Existing research 
showed that the level of information literacy among 
Chinese nursing staff was suboptimal due to factors 
such as education level and the state of medical devel-
opment [18, 19], which impede their ability to acquire 
and utilize information, hindering their clinical work 
efficiency [20]. Research found that only a very small 
number of nurses use medical subject headings for 
retrieval, and most nurses did not realize that they 
could use medical subject headings for more efficient 
retrieval, which greatly restricted the use of infor-
mation, especially in emergency departments where 
knowledge was constantly updated [21]. A survey 
among Canadian nurses showed limited mastery of 
information literacy skills in their professional prac-
tice [22]. An online survey investigating new gradu-
ates found that nurses used library resources least 
frequently in contrast to the Internet and websites 
[22]. And Zhang Na et al. [23] found that education 
level, income level, residence, and occupation were the 
influencing factors of information literacy.

knowledge, using databases, reading medical literature, participating in information literacy training, self-efficacy, and 
social support significantly predicted information literacy profile membership.

Conclusions Information literacy exhibits different classification features among emergency department nurses, and 
over half of the nurses surveyed were at the lower or middle level. Identifying sociodemographic and internal-external 
predictors of profile membership can aid in developing targeted interventions tailored to the needs of emergency 
department nurses. Nursing managers should actively pay attention to nurses with low information literacy and 
provide support to improve their information literacy level.

Relevance to clinical practice Insights from the current study of the latent profile analysis are beneficial to hospital 
managers in understanding the different types of emergency department nurses’ information literacy. These insights 
serve as a reference for managers to enhance nurses’ information literacy levels.

Keywords Latent profile analysis, Emergency department nurses, Information literacy
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Self-efficacy refers to the speculation and judgment 
of individuals on whether they are able to complete 
a certain behavior and the degree of confidence that 
people can use their skills to complete the work [24, 
25]. Research showed that individuals’ information lit-
eracy self-efficacy was closely related to self-efficacy 
[26], which refers to self-confidence in information 
acquisition, analysis, processing, and utilization [27]. 
Therefore, we speculate that self-efficacy is an impor-
tant factor affecting information literacy and consider 
it as an intrinsic factor in the Person-Context interac-
tion theory.

Social support refers to the support from all social 
sources, including relatives, friends, and colleagues, 
giving individual spiritual or material help in subjec-
tive and objective manner [28, 29]. Research showed 
that information capacity was also closely related to 
social support [30]. Individuals with good social sup-
port have more ways to obtain information and access 
more information resources. Emergency department is 
a high-pressure and busy department, and good social 
support could help improve the professional abilities 
of emergency nursing staff [31]. Therefore, based on 
the Person-Context interaction theory, we speculate 
that social support is an external factor affecting the 
information literacy of emergency nurses.

Aim of the study
So far, little is known about the level of information 
literacy among emergency department nurses. And a 
common drawback of existing research on information 
literacy among clinical nurses was that it was based 
on the assumption of population homogeneity and 
focused on explaining relationships between variables 
of interest in demographic information [32]. Given the 
crucial role of information in the context of emergency 
departments, it becomes imperative to enhance the 
information literacy level of emergency department 
nursing staff and investigate whether there exist differ-
ent information literacy clusters in emergency depart-
ment nurses.

Building upon prior studies, we seek to go a step fur-
ther to identify different subtypes of information lit-
eracy among emergency department nurses in China 
and investigate the characteristics of the different sub-
types to improve their working ability and efficiency. 
Based on the Person-Context interaction theory, the 
hypotheses of our study were as follows: (a) there 
are different subtypes of information literacy among 
emergency department nurses, (b) sociodemographic 
characteristics are the predictors of nurses’ informa-
tion literacy and vary across the subgroups, and (c) 
self-efficacy and social support are the predictors of 
nurses’ information literacy and level of self-efficacy 

and social support of the subtypes are different among 
the subgroups.

Methods
Design
This was a multicenter, cross-sectional descriptive study 
to investigate the information literacy and its predictive 
factors among nurses from 65 emergency departments 
in Sichuan, Shenyang. Shaanxi, Shanxi, Beijing, Zheji-
ang, Chongqing, Guangxi, and Hainan. A self-reported 
questionnaire was utilized, consisting of the demographic 
questionnaire, nurse information literacy scale, self-effi-
cacy scale and social support scale.

Participants
From April to June 2023, 2490 emergency department 
nurses were selected in our investigation from a mul-
ticenter institution in China, covering 9 regions and 65 
emergency departments. The inclusion criteria involved 
the emergency department nurses who had obtained 
the nurse qualification certificate and engaged in emer-
gency work; the exclusion criteria included the nurses 
unwilling to participate in the investigation or not on 
duty during the investigation. Prior to distribution, we 
obtained informed consent from hospitals and enlisted 
the assistance of head nurses to administer the question-
naire via email. The questionnaire explained the purpose 
of our study and asked for their electronic written con-
sent before conducting the investigation, and obtained 
informed consent signatures from all participants. 
Throughout the investigation, participants were informed 
of their right to withdraw at any time.

Sample size
The sample size was calculated from 10 times the item 
under test (Li et al., 2018). There were 61 items in this 
questionnaire. Therefore, the calculation formula of 
sample size was N = (11 + 30 + 10 + 10) * 10 = 610, which 
mean that at least 610 subjects were required for this 
study. At the same time, considering the sample loss 
rate of 20%, the sample size should be further expanded. 
Therefore, the minimum sample size required was 
N = 610÷(1–20%) ≈ 763.

Data collection
The researchers contacted the managers of each hospital 
and sent the questionnaires by email with the help of the 
head nurses in emergency department. When the ques-
tionnaires were sent out, the participants were given the 
same guidance. A total of 2490 questionnaires were dis-
tributed Supplementary Material  1, and 2384 valid ques-
tionnaires were collected, with an effective response rate 
of 95.74%. Among the 2490 participants, 48 nurses with-
drew from the study; 33 questionnaires were partially 
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filled; and there were 25 questionnaires with high consis-
tency, filling the same response number for all items, and 
were regarded as invalid questionnaires.

Questionnaire
The demographic questionnaire
The demographic questionnaire of emergency depart-
ment nurses includes 11 items: age, working years, 
education background, title, residence, marital status, 
studying in spare time, using a database to search litera-
ture, number of recent medical literature readings and 
participation in information literacy training.

Nurse information literacy scale
Based on the Wadson’s [22] research on nurses’ infor-
mation literacy questionnaire and an extensive review 
of literature, we translated and adapted the informa-
tion literacy scale to better suit Chinese clinical nurses. 
Firstly, the original scale was independently translated by 
a university English teacher and a PhD in nursing man-
agement research. Subsequently, the researchers synthe-
sized the two translations and addressed any ambiguities 
through adjustments. Next, we engaged the expertise 
of two university English teachers without professional 
backgrounds to translate the translated scale back into 
English. Finally, we conducted cultural adaptation, 
evaluated the content of the back-translation scale, and 
adjusted the expression of the translation scale. It was a 
self-designed questionnaire with 30 items, including 5 
dimensions: information awareness (8 items), informa-
tion knowledge (6 items), information ability (4 items), 
information ethics (6 items), and information support 
(6 items). The scoring method used Likert 5 points, and 
the higher the score, the higher the information literacy 
level. Before the formal survey, experts rated the items, 
and the scale had good content validity. We conducted 
a pre-survey among emergency department nurses, and 
the scale had good reliability and validity. The Cronbach’s 
alpha coefficient of the scale was 0.931. The explanatory 
variance of the 5 factors of the nurse information literacy 
scale was 67.229%. The internal consistency, split-half 
reliability and test-retest reliability were 0.878, 0.903 and 
0.881 respectively.

Self-efficacy scale
The self-efficacy scale was compiled by Schwarzer et al. 
[33]. And the Chinese version was translated and revised 
by Wang Caikang [34]. The scale has 10 items and is 
widely used in China with good reliability and validity. In 
the process of answering, 1 ~ 4 points are given respec-
tively from ‘completely disagree’ to ‘completely agree. In 
our study, Cronbach’s alpha coefficient was 0.938.

Social support scale
The social support scale was compiled by Xiao Shuiyuan 
[35]. It has 10 items, including 3 dimensions: subjective 
support (4 items), objective support (3 items), and uti-
lization degree of social support (3 items). Items 1 ~ 4 
and 8 ~ 10 are scored from 1 to 4 points in the order of 
options. Item 5 is scored from 1 ~ 4 points from ‘none’ 
to ‘full support. Items 6 and 7 are multiple topics where 
each option selected is counted as 1 point. In our study, 
Cronbach’s alpha coefficient of this questionnaire was 
0.911.

Data analysis
We used SPSS 26.0 statistical software and Mplus 
8.3 for statistical analysis. The enumeration data 
were expressed by the number and percentage, and 
the measurement data were expressed in the form of 
mean ± standard deviation. The Chi-square test and 
variance analysis were used to screen statistically sig-
nificant indicators. Logistic regression analysis was 
used to evaluate the influencing factors of potential 
categories. The data for information literacy were 
entered into the latent profile analysis. The models 
of different classes represent the number of informa-
tion literacy categories for emergency department 
nursing staff, with one class initially and additional 
classes added incrementally until a unique solution 
could not be determined with maximum likelihood 
methods. Starting from a single model category, the 
number of model categories increased successively. 
The latent profile analysis model evaluation indicators 
include the Akaike information criterion (AIC); Bayes-
ian information criterion (BIC); sample-size-adjusted 
BIC (aBIC); Lo-Mendell-Rubin (LMR) adjusted likeli-
hood ratio test; Vuong-Lo-Mendell-Rubin likelihood 
ratio test (VLMR); Bootstrapped likelihood ratio test 
(BLRT), and Entropy. The smaller the AIC, BIC, and 
aBIC values, the better the model fitting. A higher 
Entropy value indicates a more accurate classification 
of the model. LMR and BLRT are often used in the 
model comparison, and P-value significantly indicates 
that K model categories are better than K-1 model cat-
egories. A low P-value indicates that the K-class model 
fits the data better than the K-1-class model [36]. 
Finally, according to the relevant results of all models, 
the best fitting models were selected by comprehensive 
evaluation of the above indexes, and the information 
literacy of clinical nurses was divided into different 
categories. All tests were performed using a two-sided 
approach, with a significance level of 0.05.

Ethics approval
Our research was guided by the Declaration of Helsinki 
for ethical standards [37]. This research was approved 
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by Air Force Medical University’s ethics committee 
(Number KY20224143-1).

Results
Emergency department nurses’ characteristics
In this study, a total of 2490 emergency department 
nurses were investigated and 2384 valid questionnaires 
were collected. The average age of the respondents was 
30.00 years old (SD = 4.39; ranged from 20 to 40 years 
old), and the average years of working was 7.62 years 
(SD = 4.71; ranged 1 year to 22 years). 1031 nurses 
were from tertiary hospitals, 1147 nurses from second-
ary hospitals, and 206 nurses from primary hospitals. 
Among them, 980 had junior college degrees and 1404 
had bachelor’s degrees or above. Other demographic 
information was shown in Table 1.

Descriptive statistics and correlations
Nurses’ information literacy was positively related to 
self-efficacy and social support. The descriptive statis-
tics and correlations between emergency department 
nurses’ information literacy, self-efficacy, and social 
support were shown in Table 2.

Table 1 Participants’ demography characteristics
Variable Number Proportion (%)
Age
 ≤ 25 400 16.78
 26–30 985 41.32
 31–35 699 29.32
 > 35 300 12.58
Years of work
 ≤ 2 360 15.10
 3–5 532 22.32
 6–10 918 38.51
 > 10 574 24.08
Educational level
 Junior college 980 41.11
 Undergraduate or above 1404 58.89
Place of residence
 City 1639 68.75
 Countryside 745 31.25
Marital status
 Single 645 27.06
 Married 1719 72.11
 Widowed or separated 20 0.84
Hospital-grade
 Tertiary hospital 1031 43.25
 Secondary hospital 1147 48.11
 Primary hospital 206 8.64
Title
 Nurse 794 33.31
 Senior nurse 1219 51.13
 Nurses-in-charge or above 371 15.56
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Latent profile analysis
Exploratory latent profile analysis
The best fitting latent profile analysis was the four-
class model, which had the lower AIC (156359.659), 
BIC (157243.469), and aBIC (156757.355). The P-val-
ues of the LMR test (< 0.001), VLMR (< 0.001), and 
BLRT (< 0.001) were the smallest, suggesting that 
this model was statistically significant at the α = 0.05 
level. In the four-class model, the information literacy 
of emergency department nurses was divided into 4 
categories [38]. According to the analysis of 4 latent 
category characteristics, it could be categorized into 
relatively low (Class 1), medium (Class 2), and high 
(Class 4) information literacy levels, and high informa-
tion knowledge and support (Class 3). The proportions 
of Classes 1, 2, 3, and 4 were 20.14%, 42.11%, 23.36%, 
and 14.39% respectively. The results were shown in 
Table 3; Fig. 1.

The average latent class probabilities for most likely 
latent class membership by latent class showed that 
Class 1, 2, 3 and 4 accounted for 97.4%, 96.7%, 94.8% 

and 96.7% respectively. The results were shown in Sup-
plementary Table 1.

Information literacy of clinical nurses in different categories
The analysis of variance of the total score and 
five dimensions of information literacy in each 
group was statistically significant (P < 0.001). Fur-
ther analysis of Least Significant Difference (LSD) 
showed that C1 < C2 < C3 < C4 in information litera-
ture, information consistency and information eth-
ics; C1 < C2 < C4 < C3 in information knowledge and 
information capability; C1 < C2 < C3 and C1 < C2 < C4 
in information support, and the difference between 
groups was statistically significant (P < 0.001). The 
results were shown in Table 4.

Characteristics of latent profile membership
Univariate analysis showed that the significant dif-
ferences of the 4 groups were in age, years of work, 
educational level, title, hospital-grade, professional 
knowledge acquired in spare time, use of database for 

Table 3 Model fit indexes of latent profile analysis (N = 2384)
Model K AIC BIC aBIC Entropy LMR VLMR BLRT Category probability
One-profile 60 188071.901 188418.493 188227.860 - - - -
Two-profile 91 168275.691 168801.356 168512.229 0.940 0.000 0.000 0.000 50.21/49.79
Three-profile 122 160889.683 161594.420 161206.800 0.937 0.000 0.000 0.000 35.49/41.94/22.57
Four-profile 153 156359.659 157243.469 156757.355 0.935 0.000 0.000 0.000 20.14/42.11/23.36/14.39
Five-profile 184 152955.369 154018.251 153433.644 0.936 0.013 0.013 0.000 29.11/14.44/20.09/21.64/14.72
Six-profile 215 150460.692 151702.647 151019.546 0.945 0.016 0.016 0.000 14.01/ 

28.69/18.92/13.63/13.21/11.54
Note: AIC: Akaike information criterion, BIC: Bayesian information criterion, ABIC: same-size adjusted Bayesian information criterion, LMR: Lo-Mendell-Rubin 
likelihood ratio test, VLMR: Vuong-Lo-Mendell-Rubin likelihood ratio test, BLRT: Bootstrapped likelihood ratio test

Fig. 1 The different levels of information literacy among clinical nurses. Class 1: Low information literacy; Class 2: Moderate information literacy; Class 3: 
High information knowledge and support; Class 4: High information literacy
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literature search, number of medical literature read-
ing in the past month and participating in information 
literacy training (P < 0.05). There were significant dif-
ferences in the self-efficacy and social support among 
the 4 groups (P < 0.05) and Class 4 showed the high-
est level of self-efficacy and social support. The results 
were shown in Table 5.

Predictors of latent profile membership
Compared with Class 4, nurses with nursing titles and 
more than 6-year working experience were more likely to 
be grouped into Class 1; not reading literature in the past 
month was increased the probability of being grouped 
into Classes 1 and 2; the more years of work were were 
associated with a higher possibility of being grouped 
into Classes 2 and 3; the lower hospital-grade, in the 
countryside, less time spending in spare time to learn 
professional knowledge, less using databases to search lit-
erature, not participating in information literacy training, 
lower self-efficacy and social support were more likely 
to be grouped into Classes 1, 2 and 3. The results were 
shown in Table 6.

Discussion
Patterns of information literacy among emergency 
department nurses
Information literacy is essential throughout the entire 
cycle of emergency department nurses’ clinical nurs-
ing work, enabling them work effectively in an increas-
ingly information-intensive emergency environment [39]. 
Therefore, current study on the latent profile analysis is 
valuable for hospital managers in understanding the dif-
ferent types of emergency department nurses’ infor-
mation literacy, providing guidance to improve nurses’ 
information literacy levels. Based on the latent profile 
analysis, our study discovered substantial differences 
in information literacy among emergency department 
nurses, thus confirming the hypothesis (a). The different 
categories of information literacy, were named as follows: 
low information literacy (Class 1), moderate information 

literacy (Class 2), high information knowledge and sup-
port (Class 3), and high information literacy (Class 4). 
The proportion of these categories were 20.14%, 42.11%, 
23.36%, and 14.39%, respectively. Class 1 had the lowest 
level of information literacy, which indicates a major con-
cern that should be focused on them. Class 2, accounting 
for the majority of the sample, had moderate information 
literacy, which could be the most common type of emer-
gency department nurses’ information literacy in China. 
A systematic review conducted in 2017 ~ 2019 identified 
a general lack of informatics competencies [40] which 
was consistent with most types (Class 1 and Class 2) in 
our study. Emergency nursing work is dangerous and 
challenging, nurses need to have information literacy in 
the treatment of patients with critical clinical conditions 
particularly [41–43].

However, as the graph in the four-class model showed, 
the scores for the dimensions of information awareness, 
information ability, and information ethics were much 
lower than the other dimension scores in each subgroup. 
The possible reason might be that although emergency 
department nurses undertake heavy nursing work and 
have a lot of information needs, they may lack profi-
ciency in actively collecting, sorting, or using informa-
tion resources [44, 45]. Many nurses believe that clinical 
experience is more accurate than information evidence 
and have insufficient awareness of information literacy 
[46, 47]. The low information capability of emergency 
department nurses is mainly due to the lack of informa-
tion acquisition ability, literature evaluation ability, and 
clinical decision-making ability [48]. They rarely or even 
do not use the database to retrieve literature [49, 50]. And 
the low levels of nurses’ information ethics are mainly 
due to the lack of understanding of intellectual property 
rights, laws, and policies [51, 52].

Emergency department nurses’ information literacy 
predictors
The sociodemographic characteristics were different 
among the subgroups, confirming the hypothesis (b). 

Table 4 Information literacy of clinical nurses in different categories
N Information

literacy
Information
consciousness

Information
knowledge

Information
capability

Information
ethics

Infor-
mation 
support

C1: Low information literacy 480 37.39 ± 6.19 8.60 ± 1.30 8.92 ± 2.98 5.41 ± 1.74 6.80 ± 1.49 7.67 ± 2.79
C2: Moderate information 
literacy

1004 59.06 ± 6.45 11.53 ± 3.30 15.56 ± 3.10 9.50 ± 1.87 10.25 ± 2.79 12.22 ± 3.33

C3: High information knowl-
edge and support

557 77.55 ± 7.77 12.03 ± 3.17 21.28 ± 3.47 12.97 ± 2.29 13.39 ± 3.73 17.89 ± 3.64

C4: High information literacy 343 86.85 ± 9.64 20.42 ± 3.80 19.50 ± 3.25 12.65 ± 2.02 16.52 ± 3.28 17.76 ± 3.00
F 3653.621 1183.266 1220.438 1304.243 853.927 1003.423
P 0.000 0.000 0.000 0.000 0.000 0.000
LSD C1 < C2 < C3 < C4 C1 < C2 < C3 < C4 C1 < C2 < C4 < C3 C1 < C2 < C4 < C3 C1 < C2 < C3 < C4 C1 < C2 < C3

C1 < C2 < C4



Page 8 of 13Wu et al. BMC Nursing           (2024) 23:71 

Table 5 The differences in nurses’ information literacy latent profiles in demography, self-efficacy and social support (N = 2384)
Variable Respondents Low

information literacy
Moderate
information
literacy

High information
knowledge and
support

High
information
literacy

χ2/F P

Age
 ≤ 25 400(16.78%) 87(18.13%) 202(20.12%) 53(9.52%) 58(16.91%) 34.274 0.000
 26–30 985(41.32%) 192(40.00%) 405(40.34%) 241(43.27%) 147(42.86%)
 31–35 699(29.32%) 139(28.96%) 289(28.78%) 181(32.50%) 90(26.24%)
 > 35 300(12.58%) 62(12.92%) 108(10.76%) 82(14.72%) 48(13.99%)
Years of work
 ≤ 2 360(15.10%) 80(16.67%) 173(17.23%) 55(9.87%) 52(15.16%) 31.045 0.000
 3–5 532(22.32%) 96(20.00%) 249(24.80%) 112(20.11%) 75(21.87%)
 6–10 918(38.51%) 194(40.42%) 360(35.86%) 243(43.63%) 121(35.28%)
 > 10 574(24.08%) 110(22.92%) 222(22.11%) 147(26.39%) 95(27.70%)
Educational level
 Junior college 980(41.11%) 237(49.38%) 393(39.14%) 201(36.09%) 149(43.44%) 24.873 0.000
 Undergraduate or above 1404(58.89%) 243(50.63%) 611(60.86%) 356(63.91%) 194(56.56%)
Place of residence
 City 1639(68.75%) 310(64.58%) 691(68.82%) 391(70.20%) 247(72.01%) 6.123 0.106
 Countryside 745(31.25%) 170(35.42%) 313(31.18%) 166(29.80%) 96(27.99%)
Marital status
 Single 645(27.06%) 134(27.92%) 292(29.08%) 126(22.62%) 93(27.11%) 16.586 0.011
 Married 1719(72.11%) 338(70.42%) 707(70.42%) 429(77.02%) 245(71.43%)
 Widowed or separated 20(0.84%) 8(1.67%) 5(0.50%) 2(0.36%) 5(1.46%)
Hospital-grade
 Tertiary hospital 1031(43.25%) 194(40.42%) 470(46.81%) 226(40.57%) 141(41.11%) 51.293 0.000
 Secondary hospital 1147(48.11%) 216(45.00%) 470(46.81%) 270(48.47%) 191(55.69%)
 Primary hospital 206(8.64%) 70(14.58%) 64(6.37%) 61(10.95%) 11(3.21%)
Title
 Nurse 794(33.31%) 192(40.00%) 362(36.06%) 131(23.52%) 109(31.78%) 42.656 0.000
 Senior nurse 1219(51.13%) 230(47.92%) 485(48.31%) 327(58.71%) 177(51.60%)
 Nurses-in-charge or above 371(15.56%) 58(12.09%) 157(15.64%) 99(17.77%) 57(16.62%)
Professional knowledge acquired in spare time
 None 66(2.77%) 37(7.71%) 9(0.90%) 17(3.05%) 3(0.87%) 153.017 0.000
 Occasionally 1046(43.88%) 236(49.17%) 447(44.52%) 238(42.73%) 125(36.44%)
 When required by work 937(39.30%) 176(36.67%) 380(37.85%) 258(46.32%) 123(35.86%)
 Most of the time 335(14.05%) 31(6.46%) 168(16.73%) 44(7.90%) 92(26.82%)
Utilization of databases
 No 328(13.76%) 88(18.33%) 90(8.96%) 118(21.18%) 32(9.33%) 151.137 0.000
 Not really 1263(52.98%) 281(58.54%) 536(53.39%) 316(56.73%) 130(37.90%)
 Yes 793(33.26%) 111(23.13%) 378(37.65%) 123(22.08%) 181(52.77%)
Number of medical literature reading in the past month
 None 1170(49.08%) 296(61.67%) 428(42.63%) 339(60.86%) 107(31.20%) 126.144 0.000
 1–3 1013(42.49%) 158(32.92%) 482(48.01%) 185(33.21%) 188(54.81%)
 > 3 201(8.43%) 26(5.42%) 94(9.36%) 33(5.92%) 48(13.99%)
Participation in information literacy training
 Yes 654(27.43%) 86(17.92%) 314(31.27%) 95(17.06%) 159(46.36%) 128.641 0.000
 No 1109(46.52%) 238(49.58%) 439(43.73%) 317(56.91%) 115(33.53%)
 Unclear 621(26.05%) 156(32.50%) 251(25.00%) 145(26.03%) 69(20.12%)
Self-efficacy 25.50 ± 6.67 23.41 ± 4.87 24.48 ± 5.04 26.24 ± 6.30 27.95 ± 10.19 41.417 0.000
Social support 43.64 ± 8.29 40.00 ± 7.96 42.56 ± 7.80 44.71 ± 7.90 47.39 ± 8.40 68.453 0.000
 Objective support 10.72 ± 3.60 9.60 ± 3.22 10.44 ± 3.32 11.02 ± 3.54 11.87 ± 4.17 31.887 0.000
 Subjective support 24.44 ± 4.94 22.56 ± 4.98 23.79 ± 4.79 24.99 ± 4.72 26.51 ± 4.68 54.014 0.000
 Utilization of support 8.48 ± 1.88 7.84 ± 1.82 8.33 ± 1.77 8.70 ± 1.82 9.01 ± 2.05 35.190 0.000
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We have found that emergency department nurses in 
Class 1 were younger and had lower educational level 
and the proportion of primary professional titles was 
higher than other groups. Nurses who can’t use the data-
base was larger for they spending less time on learning 
and the proportion of nurses who use the Internet and 
database was very small in Class 1. Research found that 
social media was an important way for nurses to improve 
their information literacy [53, 54]. An American study 
conducted among 349 nurses found their most common 
daily electronic sources of information were electronic 
medical records which may contain links to external 
sources (72%), followed by general search engines daily 
(39%), then websites with medical information (23%) in 
hospital [55]. Moreover, without digital source evalua-
tion skills, nurses were unable to discern reliable online 
sources effectively [56, 57]. Class 2 and Class 4 were 
referred to as the ‘moderate information literacy’ and 
‘high information literacy’ subtype, and both showed a 
similar pattern for the five dimensions of information lit-
eracy. Class 2 showed a medium level for all information 
literacy dimensions. The majority of emergency depart-
ment nurses in the two classes shown the characteris-
tics of spending more spare time acquiring professional 
knowledge, using databases to search the literature, and 
reading medical literature. Class 3 showed the highest 
score in the information knowledge and support dimen-
sions. This type of demography was characterized by 
older age, longer working years, higher educational level, 
and professional titles.

Based on the Person-Context interaction theory [58], 
our further study found that self-efficacy and social sup-
port were closely related to the information literacy of 
emergency department nurses, and were different among 
the subgroups, which were the predictive factors of 
information literacy, confirming the hypothesis (c). The 
Person-Context interaction theory holds that individu-
als and situations interact with each other. Emergency 
nurses operate within a demanding emergency environ-
ment that necessitates proficient information skills. Their 
information literacy is shaped by a combination of inter-
nal and external factors. Therefore, we opted to inves-
tigate the self-efficacy as an internal factor and social 
support as an external factor to explore their impact on 
the information literacy of emergency nurses and further 
analyze their differences in different types of informa-
tion literacy. Compared with Class 4, lower self-efficacy 
and social support had a higher likelihood of belonging 
to Class 1. Research showed that a good sense of self-
efficacy helped individuals improve their self-confidence 
[59, 60]. Therefore, emergency nurses with high self-effi-
cacy can better analyze and process clinical information, 
and with good information literacy. Research showed 
that under high emergency pressure, social support could 

alleviate their fatigue and stress [61]. The emergency 
center is the department with the concentration of criti-
cally ill patients and the most types of diseases, therefore 
good social support can provide subjective and objective 
assistance to emergency nurses, broaden their informa-
tion acquisition, and provide more information resources 
in the form of providing information training, continuing 
education, and information support, which is conducive 
to the improvement of their information literacy.

Relevance to clinical emergency practice
In the context of information medicine, the level of emer-
gency nurses’ information literacy is low, posing chal-
lenges in meeting the demands of information nursing 
development [62, 63]. The complexity of diseases in the 
emergency department require information technology 
in medical equipment and the development of infor-
mation capabilities among medical personnel [64]. The 
capability of using information is essential for emergency 
nurses to adapt to emergency environments, allowing 
them to quickly solve clinical problems and critical issues 
[65]. To align with the advancements in intelligent medi-
cine, it is imperative to improve the information literacy 
of emergency department nurses. Through potential 
profile analysis, we found that the information literacy 
of emergency department nurses fell into 4 categories, 
and further explored the predictive factors of different 
categories. These predictive factors are of great signifi-
cance to improve their information literacy of emergency 
department nurses across different latent profile mem-
berships through targeted interventions.

It suggests that emergency department managers uti-
lize and consider these characteristics to improve emer-
gency nurses’ information literacy. Low information 
literacy emergency nurses require greater attention com-
pared to their high information literacy counterparts. 
Nursing experience of more than 6 years, nurse title, not 
reading the literature in the past month, lower hospital 
grade, rural areas, less time spent in spare time to learn 
professional knowledge, low utilization of databases to 
search the literature, and not participating in information 
literacy training have a higher likelihood of belonging to 
Class 1. It implicates that more attention needs to be paid 
to these factors to improve nurses’ information literacy 
levels. Our research was consistent with Nowrouzi’s [66] 
findings that highly educated nurses had better work 
ability, so they could master information skills and had 
a high level of information literacy. Therefore, improv-
ing the education level of nursing staff and strengthening 
their continuing education is very important.

Simultaneously, emergency nurse managers should 
focus on both the initiative and self-efficacy of emer-
gency department nurses as well as leverage the power 
of social support, giving full play to the role of internal 
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and external factors in clinical practice. Head nurses 
in emergency department should regularly encourage 
nurses to boost their confidence and enhance their self-
efficacy. Hospital managers could support their participa-
tion in learning and training programs, especially in the 
field of information. Additionally, they can incentivize 
and provide support by evaluating and rewarding their 
information skills, thus fostering the improvement of 
their information literacy. Family members of emergency 
nurses should also fully understand and support their 
work, and pay more attention to their needs.

Limitations
There are some limitations in our study. First of all, 
due to the cross-sectional nature of the data, we can-
not draw definite conclusions about the directionality of 
associations between the identified profiles and covari-
ates. Secondly, our study was conducted in the form of 
a self-report questionnaire and the results tended to be 
subjective. Thirdly, the main force in Chinese emergency 
department is young nurses, which leads to age homoge-
neity. So external validity may be limited to nurses of dif-
ferent age structures in other countries.

Conclusion
In conclusion, through the use of latent profile analysis, 
we have identified four distinct categories of informa-
tion literacy among emergency department nurses: ‘Low 
information literacy (Class 1)’, ‘Moderate information 
knowledge (Class 2)’, ‘High information knowledge and 
support (Class 3)’ and ‘High information literacy (Class 
4)’. We have also determined several factors that influ-
enced the classification of information literacy among 
these nurses. These predictors include age, working 
years, title, hospital grade, place of residence, literature 
reading, database use, time spent in spare time to learn 
professional knowledge, information literacy training, 
self-efficacy, and social support.
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