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Introduction: 
This study focuses on nurses' perspectives to explore the relationships among 
safety characteristics, aiming to understand how age, gender, and workplace 
factors should be incorporated to enhance patient safety. Data were collected 
from Cheng Ching General Hospital in Taiwan, with 446 valid respondents. 
Participants were classified into three age groups and six departments to form 
two mixed variables: gender-age and workplace-age. 

 
Materials and Methods: 
The Safety Attitudes Questionnaire (SAQ), supplemented with three additional 
safety characteristics, was utilized. Correspondence Analysis was then applied 
to generate two-dimensional diagrams illustrating the relationships between 
the mixed variables and nine safety characteristics. 

 
Results: 
Female respondents demonstrated a less positive attitude toward team-to-
team safety characteristics. Additionally, the older age group exhibited a higher 
level of positive attitude regarding managerial support-related characteristics 
and stress recognition compared to their younger counterparts. Finally, no age 
group within the emergency department showed a positive association with 
teamwork across departments. 
 

Conclusions: 
Key recommendations include: 1) Encouraging greater involvement of 
younger staff in developing safety policies; 2) Monitoring and managing the 
workload of older staff; and 3) Establishing structured monitoring procedures 
for patient transfers between the emergency department and other units. 
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Introduction 
Developing a patient safety culture is 

essential in healthcare organizations, as it 
enhances healthcare quality and leads to 
improved patient outcomes (1,2). Despite 
extensive research on the impact of 
employees' attitudes on patient safety 
culture (3- 7), there remains a critical gap in 
understanding how demographic and 
workplace factors influence nurses' 
perceptions of safety. Nurses represent the 
largest component of hospital staff and serve 
as primary caregivers (8), making their 
perspectives vital to the development of 
effective safety policies. The American 
Nurses Association has emphasized that 
improving workplace conditions for nurses 
requires understanding their perceptions 
and addressing how they are treated by 
management, physicians, support staff, and 
other clinical professionals (9). Additionally, 
ongoing education and training have been 
identified as key factors in enabling nurses to 
contribute effectively to safety initiatives 
(10). 
The necessity of this study arises from the 

need to better understand how age, gender, 
and workplace environment shape 
nurses ’attitudes toward patient safety. 
Previous studies have suggested that these 
factors may significantly influence safety 
perceptions (11, 12), yet few have examined 
them simultaneously or in the context of 
Taiwanese healthcare settings. Addressing 
this gap is crucial for designing targeted 
interventions that improve safety culture 
and patient outcomes. 
The central research question of this study 

is: How do age, gender, and workplace 
environment influence nurses’ perceptions 
of patient safety culture? By answering this 
question, the study seeks to uncover 
patterns and associations that can inform 
hospital management. Accordingly, the aim 
of this study is to explore the relationships 
among safety characteristics from nurses’ 
perspectives, using Correspondence 
Analysis to examine how age, gender, and 
workplace factors interact to shape attitudes 
toward patient safety. This approach allows 
for a nuanced understanding of the 
structural relationships among categorical 
variables, offering insights that can guide 
policy development and organizational 

improvements. 
The structure of this paper is as follows: 

Section 2 presents a literature review on 
patient safety culture and Correspondence 
Analysis, Section 3 details the materials and 
methods used, Section 4 discusses the 
results, and Section 5 explores policy 
implications before concluding in Section 6. 
 
Literature Review 
Establishing a robust patient safety culture 

within healthcare organizations is 
increasingly recognized as a key factor in 
improving healthcare service quality. 
Regular assessment of patient safety culture 
enables hospital administrators to track 
progress and reinforce the prioritization of 
patient safety (5, 13, 14, 15). Research 
indicates that hospitals with a well-
developed safety culture experience lower 
rate of adverse events, fewer medication 
errors, reduced patient falls, and lower 
overall mortality (6, 13, 16, 17, 18, 19). 

Demographic characteristics are 
considered as important predictors of 
behavioral performance and an individual’s 
capability of carrying out certain actions 
(20). Research has shown that the 
perceptions of a patient safety culture 
among nurses vary significantly based on 
age and gender (21, 22, 23, 24, 25). Shie et al. 
(22) indicate that male nurses are often 
more proactive in fostering safety practices, 
despite the field being predominantly 
female. Nyberg et al. (11), focusing on 
operating room nurses, indicated that longer 
work experience and older age were 
associated with more favorable attitudes 
toward patient safety. The study highlighted 
the need for improvements in 
communication and workload management 
to further enhance safety perceptions among 
all age groups. Workplace setting also plays 
a role in shaping safety culture perceptions, 
with nurses in intensive care units (ICUs) 
typically reporting higher awareness and 
adherence to safety protocols compared to 
those in general units (21, 25, 26). Hadad et 
al. (12) found that those working in intensive 
care units and emergency departments 
reported lower perceptions of safety culture. 
In ICUs, the development of strong 
multidisciplinary teams is essential to 
improving patient safety. If nurses consider 
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themselves to be an important part of their 
organizations, then they are willing to apply 
more efforts to developing a safe 
environment in ICUs (21). 

The Safety Attitudes Questionnaire (SAQ), 
which is the instrument of the study, is one 
of the most widely used tools for evaluating 
patient safety culture in healthcare settings 
(4, 21, 27, 28, 29). Asi et al. (30) conducted a 
study to validate the SAQ and the Hospital 
Survey on Patient Safety Culture (HSOPSC 
2.0) in both Estonian and Russian languages. 
The research involved healthcare employees 
from three hospitals, utilizing online and 
paper surveys. The findings affirmed the 
SAQ's reliability in assessing safety attitudes 
across diverse linguistic contexts. Alqahtani 
and Evley (31) utilized the SAQ to measure 
safety culture among staff in adult Intensive 
Care Units. The study highlighted the tool's 
applicability in Middle Eastern healthcare 
settings and underscored the importance of 
regular safety culture assessments to 
achieve a positive safety environment. Tocco 
Tussardi et al. (32) explored the use of the 
SAQ as a self-assessment tool to measure 
employees' perceptions and attitudes 
toward patient safety climate. The research 
emphasized the importance of 
understanding staff perceptions to foster a 
culture of safety within healthcare 
organizations. Pevec et al. (33) focused on 
translating and validating the SAQ for use in 
operating rooms. The study aimed to 
measure attitudes toward the safety climate 
in surgical settings, demonstrating the SAQ's 
versatility across different clinical 
environments. Malinowska-Lipień et al. (34) 
conducted a cultural adaptation of the SAQ—
Short Form in Poland. The study validated 
the instrument's reliability and applicability 
in the Polish healthcare context, facilitating 
targeted assessments of safety attitudes. 
These studies collectively underscore the 
SAQ's global applicability and reliability in 
measuring patient safety culture across 
diverse healthcare settings. The 
instrument's adaptability to various cultural 
and linguistic contexts makes it an 
invaluable tool for healthcare organizations 
aiming to assess and improve their safety 
climates. 

Correspondence Analysis (CA) is a 
statistical method that enables the 

visualization of relationships among 
categorical data. It has been widely applied 
across various disciplines to uncover 
structural patterns, including studies on 
patient safety culture. By converting 
categorical data into graphical 
representations, CA allows researchers to 
identify associations between independent 
and dependent variables (35, 36, 37). CA 
facilitates the visualization of relationships 
among variables based on cross-tabulated 
data, where each variable is positioned 
according to its joint occurrence with others 
along vertical and horizontal axes (36, 38, 
39, 40). It is typically conducted using a two-
dimensional table that presents marginal 
(aggregate) and joint frequencies (40). CA 
can analyze different types of data, including 
interval, nominal, and ordinal, allowing 
categorical variables to be placed on a 
perceptual map. The closer dependent 
variables are to a specific independent 
variable on the map, the greater their 
similarities (39, 41, 42).  

CA offers several advantages to 
researchers. First, it enables cross-
tabulations of multiple categorical 
variables—such as companies, brands, 
products, performance measures, or 
perceptions—to be visually displayed in a 
perceptual map (36). Unlike many 
multivariate methods that require interval 
data, CA allows for the analysis of interval, 
ordinal, and nominal data by cross-
tabulating categorical variables (35, 42). 
Second, CA not only reveals associations 
among variables but also illustrates how 
they are interrelated. Variables with similar 
frequencies appear as closely clustered 
points, while those with dissimilar 
frequencies are plotted further apart (43). 
This makes CA particularly useful for 
investigating structural relationships among 
categorical variables (42).  

Third, CA can be applied to both 
quantitative data—such as attitudinal and 
satisfaction measures—and qualitative data 
that assess associations between tangible 
and intangible objects (35, 36, 44, 45). 
Research across various disciplines has 
demonstrated the effectiveness of CA in 
providing visual representations of data 
relationships and identifying key differences 
within datasets. Consequently, CA has been 
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utilized to explore a broad range of topics, 
including business strategies (36, 46), high-
causality fires (42), disease patterns (47), 
health information dissemination (43), land 
development trends (48, 49), and education 
(41). However, despite its versatility, CA has 
not yet been extensively applied in research 
on patient safety culture. 

 
Materials and Methods  

The instrument of this study is the Chinese 
version of the SAQ (4, 50, 51). The original 
SAQ has six core characteristics. Teamwork 
climate refers to the quality of the 
relationships and cooperation among staff 
members. Safety climate describes the 
perceptions of a strong and proactive 
group’s commitment to safety. Job 
satisfaction represents the staff’s positive 
reaction to their work-related experiences. 

Stress recognition is related to how 
performance is influenced by stressors. The 
perceptions of management refer to the 
approval of hospital administration and its 
actions. Finally, the dimension of working 
conditions is based on the perceived quality 
of the work environment and logistical 
support, in terms of elements such as 
staffing and equipment (21, 28, 52, 53). The 
Taiwan Joint Commission on Hospital 
Accreditation further expanded the SAQ by 
incorporating three additional dimensions: 
hospital management support for patient 
safety, teamwork across hospital units, and 
hospital handoffs and transitions (4, 50, 51, 
54), resulting in a total of nine dimensions 
and 41 items as depicted in Table. 1. The 
participants rated each question based on a 
five-point Likert scale - never, rarely, 
sometimes, usually, and always. 

Table 1. Forty-one items in the questionnaire to assess nine characteristics 

1. Teamwork Climate 

(1) Nurse input is well received in this clinical area 

(2) In this clinical area, it is difficult to speak up if I perceive a problem with patient care 

(3) Disagreements in this clinical area are resolved appropriately (i.e., not who is right, but what is best for the patient). 

(4) I have the support I need from other personnel to care for patients 

(5) It is easy for personnel here to ask questions when there is something that they do not understand 

(6) The physicians and nurses here work together as a well-coordinated team 

2. Safety Climate 

(7) I would feel safe being treated here as a patient 

(8) Medical errors are handled appropriately in this clinical area 

(9) I know the proper channels to direct questions regarding patient safety in this clinical area 

(10) I receive appropriate feedback about my performance 

(11) In this clinical area, it is difficult to discuss errors 

(12) I am encouraged by my colleagues to report any patient safety concerns I may have 

(13) The culture in this clinical area makes it easy to learn from the errors of others 

3. Job satisfaction 

(14) I like my job 

(15) Working here is like being part of a large family 

(16) This is a good place to work 

(17) I am proud to work in this clinical area 

(18) Morale in this clinical area is high 

4. Stress recognition 

(19) When my workload becomes excessive, my performance is impaired 
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(20) I am less effective at work when fatigued 

(21) I am more likely to make errors in tense or hostile situations (e.g. emergency resuscitation, seizure) 

(22) Fatigue impairs my performance during emergency situations 

5. Perception of management 

(23) Management supports my daily efforts  

(24) Management does not knowingly compromise patient safety  

(25) I am provided with adequate, timely information about events that might affect my work 

(26) The levels of staffing in this clinical area are sufficient to handle the number of patients 6. Working conditions 

(27) Problem personnel are dealt with constructively   

(28) This hospital does a good job of training new personnel 

(29) All the necessary information for diagnostic and therapeutic decisions is routinely available to me 

(30) Trainees in my discipline are adequately supervised 

7. Hospital management support for patient safety 

(31) Management is doing a good job 

(38) The actions of hospital management show that patient safety is a top priority 

(39) Problems rarely occur in the exchange of information across hospital units 

8. Teamwork across hospital units 

(32) Hospital units do not coordinate well with each other 

(34) There is not enough cooperation among hospital units that need to work together 

(36) It is often unpleasant to work with staff from other hospital units 

(40) Hospital units does not work well together to provide the best care for patients 

9. Hospital handoffs and transitions 

(33) Things do not “fall between the cracks” when transferring patients from one unit to another 

(35) Important patient care information is rarely lost during shift changes 

(37) Problems do not occur much in the exchange of information across hospital units 

(41) Shift changes are not problematic for patients in this hospital 

The responses were collected from 446 
nurses at Cheng Ching General Hospital in 
Taiwan. Table 2 presents the demographic 
information of the respondents. The sample 
included both male and female nurses, 
categorized into three age groups (under 30, 
31-40, and 41-60 years old) and six 
workplace units - intensive care unit (ICU), 
operating room (OR), emergency department 

(ED), anesthesia room (AR), patient room 
(PR), and radiology room (RR). Ethical 
approval for the study was obtained from the 
Institutional Review Board of Cheng Ching 
General Hospital (IRB No: HP130026). SPSS 
17.0 was used to perform Correspondence 
Analysis, assessing the relationships between 
the mixed variables (gender-age and 
workplace-age) and safety attitudes.

 
Table 2. Demographic Information of the Nurses 

 Frequency Percentage 

Gender   

Male 9 2.0 
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Female 437 98.0 

Age 

Under 20 years 7 1.6 

21 to 30 years 208 46.6 

31 to 40 years 191 42.8 

41 to 50 years 39 8.7 

51 to 60 years 1 0.3 

Education 

High school 4 0.9 

College/University 431 96.6 

Master’s Degree 1 2.5 

Working Experience 

Under 6 months 37 8.3 

6 to 11 months 15 3.3 

1 to 2 years 93 20.9 

3 to 4 years 76 17.0 

5 to 10 years 117 26.2 

11 to 20 years 101 22.6 

21 years and above 7 1.7 

Chief 

Yes 35 7.8 

No 411 92.2 

Employ Kind 

Full Time 418 93.7 

Contract 28 6.3 

Based on the survey data, CA was employed 
to examine the relationships between 
demographic variables and safety attitude 
characteristics. Unlike traditional factor 
analysis, CA does not assume interval-level 
data, making it ideal for analyzing 
demographic variables. Since CA is a 
multivariate technique that transforms 
categorical data into a low-dimensional 
space, it allows researchers to visualize the 
associations between respondent groups 
and survey items. The process of CA begins 
with the construction of a contingency table 
that cross-tabulates the frequencies of 
categorical responses, such as demographic 
groups and their attitudes toward specific 

safety dimensions. CA then transforms this 
table into a matrix of relative frequencies 
and applies chi-square distance metrics to 
assess the dissimilarities between row and 
column profiles. Through singular value 
decomposition (SVD), the method extracts 
eigenvalues and singular vectors, which are 
used to project both rows and columns onto 
a low-dimensional space—typically two 
dimensions—for graphical interpretation. 
This dimensionality reduction enables 
researchers to identify latent structures and 
associations within the data, where 
proximity between points on the perceptual 
map indicates similarity in response 
patterns.  
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Results 
The analysis was performed in three steps. 

First, CA was run for each SAQ characteristic 
factor as the response variable, against the 
mixed variables (gender-age and workplace-
age), to identify the significantly associated 
ones. Then the value of the chi-square test 
shows which characteristic has enough 
evidence to infer that the total inertia value 
(i.e. the total variance explained) is different 
from zero. The outcome is presented in 

Table 3. Among the nine safety attitude 
characteristics assessed, three (Hospital 
Management Support for Patient Safety 
[HMSP], Teamwork across Hospital Units 
[THU], and Hospital Handoffs and 
Transitions [HHT]) were significantly 
associated with the gender-age variable. For 
the workplace-age variable, four 
characteristics (Safety Climate [SC], Stress 
Recognition [SR], HMSP, and THU) 
demonstrated significant associations. 

 

 
Table 3. Correspondence analysis for the nine characteristics in SAQ 
 

Lastly, we run CA only for the significant 
characteristics for each mixed variable to 
generate the two-dimensional maps that 
indicate how each characteristic is 
associated with the different gender-age 
groups and the workplace-age groups. 
Figure 1 presents the maps of gender-age 
groups for those three characteristics. The 
gender-age mixed variable is defined based 
on the following notations - M: male, F: 
female, 01: younger (under 30 years old), 02: 
middle-aged (31-40 years old), and 03: older 
(41-60 years old). For example, ‘M01’ means 
the mixed group with male staff of age under 
30 years old. Then we interpret the maps 
based on how the mixed groups (M01, M02, 

M03, F01, F02, F03) and the response labels 
of the characteristic (never, rarely, 
sometimes, usually, and always) are located. 
The key principles for interpreting these 
maps in this study are twofold. First, if the 
angle connecting a variable and a response 
label to the origin is small, it indicates they 
are positively associated (i.e. if 90 degrees, 
no association; if greater than 90 degrees, 
negative association).  

Second, the further they are from the origin, 
where the x- and y-axes are both at 0, the 
stronger their association is.  

Figure 1a summarizes the results for HMSP. 
Only M01 (males under 30 years old) is 
showing clear and strong association with 

 Correspondence analysis for SAQ 

Chi Square Test 

Characteristics Gender-Age Workplace-Age 

1. Teamwork Climate (TC) 0.433 0.857 

2. Safety Climate (SC) 0.068 0.007 

3. Job Satisfaction (JS) 0.580  0.402 

4. Stress Recognition (SR) 0.109 0.034 

5. Perception of Management (PM) 0.310  0.408 

6. Working Conditions (WC) 0.500  0.742 

7. Hospital Management Support for 

Patient Safety (HMSP) 
          0.000            0.000  

8. Teamwork across Hospital Units 

(THU) 
          0.000            0.001 

9. Hospital Handoffs and Transitions 

(HHT) 
          0.000            0.081 
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“always”, which means they are showing the 
most positive attitude towards the patient 
safety support from the hospital 
management, whereas M02 is associated 
with “never”. Also, all female groups show 
less positive association with low strength, 
except for F03. Figure 1b presents a two-
dimensional summary of THU, which reveals 
that M01 again exhibited the most positive 

attitude (closer to ‘always’) for teamwork 
with other hospital units, and again female 
respondents besides F03 show less positive 
attitude. From Figure 1c, we can also see a 
resembling outcome where M01 strongly 
associated with “always” and the female 
groups not much showing association with 
positive attitude for handoffs and transition 
process.           

 

 
Figure 1a. A two-dimensional summary of Hospital management support for patient  safety (HMSP)  

 
Figure 1b. A two-dimensional summary of Teamwork across hospital units (THU) 

 
Figure 1c. A two-dimensional summary of Hospital handoffs and transitions (HHT) 
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Figure 1. A two-dimensional summary of the 
significant categories in relation to gender-age 
Note: 01: younger (under 30 years old), 02: 
middle-aged (31-40 years old), and 03: older (41-
60 years old), M: male, F: female 

Figure 2 presents the results of the 
correspondence analysis with the 
workplace-age variable. The following 

notations are used - 01: under 30 years old, 
02: 31-40 years old, and 03: 41-60 years old, 
A: intensive care unit (ICU), B: operating 
room (OR), C: emergency department (ED), 
D: anesthesia room (AR), E: patient room 
(PR), and F: radiology room (RR). 

 

 
Figure 2a. A two-dimensional summary of Safety climate (SC)  

Figure 2b. A two-dimensional summary of Stress recognition (SR) 
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Figure 2c. A two-dimensional summary of Hospital management support for patient safety (HMSP)  

 
Figure 2d. A two-dimensional summary of Teamwork across hospital units (THU) 

Figure 2. A two-dimensional summary of 
the significant categories in relation to 
workplace-age 

Note: 01: under 30 years old, 02: 31-40 
years old, and 03: 41-60 years old, A: 
intensive care unit (ICU), B: operating room 
(OR), C: emergency department (ED), D: 
anesthesia room (AR), E: patient room (PR), 
and F: radiology room (RR). 

From Figure 2a, A03 (ICU, 41-60 years old) 
and B03 (OR, 41-60 years old) are identified 
as the group with the most positive attitudes 
(strongly associated with ‘always’ or 
‘usually’) for Safety Climate of the 
organization, although C01 (ED, under 30 
years old), and C02 (ED, 31-40 years old) 
and D02 (AR, 31-40 years old) are associated 
with more negative attitudes. Figure 2b 

shows that A03 (ICU, 41-60 years old), B03 
(OR, 41-60 years old), and D03 (AR, 41-60 
years old) are strongly associated with 
‘always’, whereas F02 (RR, 31-40 years old) 
indicates a strong association with ‘never’ 
for recognizing stress during their work. 
Regarding support from hospital 
management (HMSP), Figure 2c 
demonstrates that many old age groups 
(A03, B03, D03, F03, F02) imply very 
positive attitude since they show strong 
association with ‘always’ or ‘usually’. The 
groups from ED (C01 and C02) are 
associated with negative attitude. Figure 2d 
suggests a similar pattern of attitude exists 
for teamwork with other units where A03, 
B03, D03, F03, D01, and F02 are highly 
associated with either ‘always’ or ‘usually’ 
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and C02 being associated with ‘rarely’ and 
‘never’.  

 
Discussion And Limitations 

In relation to gender, the outcomes 
illustrate there may be differences between 
male and female nurse respondents in 
Hospital Management support for patient 
safety (HMSP), Teamwork across hospital 
units (THU) and Hospital handoffs and 
transitions (HHT) – more positive attitude 
from male nurses in people-to-people/group 
setting safety characteristics. This finding 
may be related to Yan et al. (55) which 
suggests that the phenomenon of 
organizational silence among male nurses is 
widespread due to systemic environmental 
pressures of being minority in the 
organization. It can lead male nurses to more 
positive answers to indicate they are not 
having any issues and doing fine. If this is the 
case, healthcare administrators should 
refine management practices by 
strengthening communication frameworks 
and cultivating a culture of openness and 
transparency. Strengthening the 
professional identity of male nurses requires 
a multifaceted approach. This includes 
establishing clear pathways for career 
progression, investing in the development of 
clinical expertise and academic credentials, 
and launching public initiatives that raise 
awareness and foster greater societal 
recognition of their contributions to 
healthcare (55).  

Regarding age, the older age group (41-60) 
in highly structured and enclosed 
departments, such as ICU and OR, show a 
significant level of positive attitude in the 
Safety climate. Most respondents in this age 
group hold managerial positions, which 
allows them to be directly involved in 
hospital policies and better understand their 
implementation. Similarly, for Hospital 
management support for patient safety, the 
oldest respondents (aged 41-60) working in 
ICU, surgery, and anesthesiology report 
receiving greater support from hospital 
management regarding patient safety than 
their younger counterparts. This is 
consistent with the results from Nyberg et al. 
(11), suggesting that hospital managers 
should improve communication with 
younger staff when announcing or 

implementing new policies to enhance their 
effectiveness and efficiency in fostering a 
strong safety culture. In addition, the 
management needs to promote more 
involvement of younger staff in establishing 
safety-related policies. For Stress 
recognition, respondents aged 41-60 
reported higher levels of stress recognition 
than other age groups. This outcome can be 
related to Hatch et al. (56). Despite their 
extensive experience, older nurses in these 
divisions require greater attention to reduce 
stress levels, as their physical limitations 
may make them more vulnerable to 
occupational strain. The allocation of 
workload for older staff should be carefully    
monitored and adjusted, calling for 
interventions for workload management 
that targets older staff for burnout 
prevention and health maintenance. 

In terms of workplace, no age group in the 
Emergency Department (ED) are associated 
with positive attitude for the all four safety 
characteristics of workplace-age variable 
and only illustrate association with negative 
responses (‘rarely’ and ‘never’), which is 
alarming and consistent with Milton et al. 
(57). After receiving emergency treatment, 
patients must be transferred from the ED to 
other units such as wards, the ICU, or 
operating rooms. Inefficiencies or 
disruptions in these transfers can 
significantly compromise overall patient 
safety. Therefore, improving the 
coordination and communication between 
the ED and other hospital units should be a 
priority to enhance patient outcomes and 
ensure a smoother transition process. To 
help the ED staff and the other departments 
in the receiving end coordinate better, 
hospital management needs to provide more 
opportunities to identify the issues and to 
build constructive monitoring processes. 
Milton et al. (57) state that ED-specific 
communication and professional and clinical 
experience are critical factors for the safety 
culture in ED. Since this study is focused on 
the viewpoint of nurses, there are several 
limitations that should be considered when 
interpreting our findings. First, the global 
nursing workforce is predominantly female, 
with approximately 90% of nurses 
worldwide being women (58). This gender 
imbalance may have influenced the 
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generalizability of our results, particularly in 
regions where male nurses constitute an 
even smaller proportion of the workforce. 
For instance, in the east asian countries, the 
percentage of male nurses is notably lower 
than in other regions, with Taiwan reporting 
a male nurse workforce of only 3.6% (59). 
Given the similar limitation of demographic 
distribution in this study, our findings may 
not fully capture the perspectives and 
experiences of male nurses, and therefore 
they are not included in our 
recommendations. Second, our study 
primarily focused on analyzing safety 
characteristics through the lens of age, 
gender, and workplace (department).  

While this approach provides valuable 
insights into key factors influencing nursing 
safety, we did not account for potential 
differences in perception among chief 
nurses. As individuals in leadership roles, 
chief nurses may have unique viewpoints 
regarding workplace safety that differ from 
those of frontline nursing staff. Future 
research could benefit from incorporating 
this perspective to gain a more 
comprehensive understanding of safety 
characteristics in nursing environments. 
Despite these limitations, this study answers 
the necessity of investigating how age, 
gender, and workplace environment 
simultaneously affect the patient safety of 
nurses. Another critical strength of this 
study is the use of CA, which gives a powerful 
advantage for analyzing categorical 
variables, particularly demographic data, by 
transforming complex contingency tables 
into interpretable visual maps. Unlike 
traditional methods that may struggle with 
high-dimensional categorical data, CA 
reveals underlying patterns and associations 
between categories in a more accessible 
manner with visualization. This graphical 
representation enables researchers to detect 
relationships, clusters, and trends that might 
otherwise remain hidden. We believe our 
study contributes to the ongoing discourse 
on workplace safety in nursing and offers a 
foundation for further studies that can 
advance research in patient safety of 
healthcare organizations.  

Conclusions 
A strong patient safety culture is essential 

for healthcare organizations striving to 

continuously improve the quality of medical 
services. This study provides a 
comprehensive investigation of patient 
safety culture among nurses at Cheng Ching 
General Hospital, emphasizing the influence 
of demographic factors. By employing 
Correspondence Analysis, the research 
offers a visually intuitive and statistically 
robust framework for interpreting complex 
categorical data. The findings reveal critical 
associations between age, gender, and 
departmental placement with key safety 
dimensions, such as hospital management 
support, teamwork across units, and stress 
recognition. Notably, younger nurses 
exhibited lower perceptions of safety 
climate and managerial support, while older 
nurses—particularly those in structured 
departments like ICU and OR—
demonstrated stronger positive attitudes 
but also higher stress recognition, 
underscoring the need for age-sensitive 
policy and workload management. The 
study also highlights systemic challenges 
within the Emergency Department, where 
no age group showed positive associations 
with safety characteristics, pointing to 
urgent needs for improved 
interdepartmental coordination and 
communication.  

Based on the findings, the following 
managerial insights can help hospital 
administrators strengthen their safety 
culture. Concerning age, two key aspects 
should be considered: policymaking and 
workload allocation. The younger age group 
demonstrated lower perception levels in 
Safety Climate and Hospital Management 
Support for Patient Safety, highlighting the 
need for their increased involvement in 
developing safety-related policies. While 
older nurses may have more experience and 
familiarity with safety policies, their higher 
levels of stress recognition (as seen in Stress 
recognition) suggest that their workload 
should be carefully monitored and adjusted 
to mitigate physical strain. In terms of 
departmental coordination, improving 
collaboration between Emergency 
Department (ED) staff and receiving units in 
Hospital Handoffs and Transitions is critical. 
Providing more opportunities to identify 
challenges and establish structured 
monitoring processes will streamline 
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patient transfers, ultimately enhancing 
overall patient safety culture across the 
organization. In addition, the limitations of 
our study are provided so that they can lead 
healthcare researchers to meaningful future 
studies. We believe that our work can 
contribute to draw meaningful insights on 
how age, gender, and workplace should be 
incorporated for building actionable 
recommendations for hospital 
administrators, including fostering inclusive 
policy development, tailoring support 
systems to demographic needs, and 
enhancing transition protocols between 
units. 
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