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Abstract

Background: Diagnostic thinking and clinical competence are the two main domains of efficient nursing care. This
study assessed the association between diagnostic thinking and clinical competence among emergency nurses.

Methods: The present correlation study was conducted in 2020 on 113 nurses working in emergency departments in a
northwestern province of Iran over two consecutive years. A stratified random sampling method was used for recruiting
nurses. Data was gathered via a demographic questionnaire, the Diagnostic Thinking Inventory, and the Nurse
Competence Scale and analyzed using the SPSS 18 software. Pearson's correlation assessed the association between the
nurses' diagnostic thinking and clinical competence at a significance level of 0.05.

Results: According to the findings, the nurses’ diagnostic thinking abilities were poor (154.15 £15.73, range of 150-
155), while their clinical competence was good (61.62+18.97, range of 51-75). Significant correlations emerged between
thinking flexibility, work role (r=0.22, p=0.017), and memory structure. In addition, thinking flexibility was significantly
associated with work role (r=0.22, P=0.017), and memory structure was correlated with teaching-coaching function
(r=0.22, P=0.015), diagnostic functions (r=0.25, P=0.006), management of situations (r=0.45, P=0.0001), therapeutic
interventions (r=0.42, P=0.0001), regimens (r=0.18, P=0.056), and work role (r=0.4, P=0.0001).

Conclusion: Amplifying thinking procedures and using diagnostic thinking patterns enhance emergency nurses'
practice, performance, and clinical competence and promote nursing care. Lecturers and planners must employ modern
educational methods to increase nurses' thinking skills and clinical competence.
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Highlights
What is current knowledge?

e  Diagnostic thinking and clinical competence are crucial for
delivering efficient nursing care.

e  Diagnostic thinking is a cognitive process leading to an accurate
decision.

‘What is new here?

e  While nurses displayed poor diagnostic thinking abilities, their
clinical competence was rated as good.

e Significant correlations were identified between various components
of diagnostic thinking (Such as thinking flexibility and memory
structure) and specific aspects of clinical competence (Such as work
role, teaching-coaching function, and management of situations).

. These results underscore the complexity of the interplay between
cognitive and practical skills in emergency nursing.

. They suggest targeted areas for enhancing both diagnostic thinking
and clinical competence.

Introduction

Nursing has been introduced as an independent career in the medical community
(1). Nursing combines knowledge, practice, thinking, value, philosophy,
commitment, activity, and passion to care for patients and disabled persons (2).
Nurses are an essential communication link between patients and the treatment
system (3). With the help of knowledge, thinking, and the power of reasoning,
nurses can assess patients’ problems. They can also reach potential solutions to
these problems by managing time, power, and required resources, gaining clinical
experience in a critical situation, receiving colleague support, and reinforcing
their knowledge and skills. Eventually, with logic and creative thinking, nurses
can make precise decisions and administrate appropriate treatments (4). The
concept of critical thinking has been widely used in multiple fields, especially
nursing. Individuals who think critically strive to create and preserve the practices
of reasoning and judgment (5). A study indicated that advanced practitioners with
critical thinking skills demonstrated enhanced diagnostic capabilities in
emergency environments (6).

Diagnostic thinking is a cognitive process that leads to accurate decisions.
This targeted, logic-oriented, and outcome-oriented process addresses various

factors, including the patient’s physical disorders and disabilities (7). Diagnostic
thinking relies on rich and distinct knowledge to create mental models of
symptoms and findings, leading to a systematic diagnosis (8). In clinical
departments of hospitals, the process of diagnostic thinking is unintentionally
implemented. The emergency department is a challenging environment where
nurses deal with patients with severe physical and mental issues who require
appropriate examinations, treatments, and care measures. In such situations,
emergency nurses must make quick decisions and follow only some nursing
process steps for implementing caring measures. Therefore, they rely on
empirical knowledge and the specific symptoms of diseases to make emergency
decisions. In this regard, employing diagnostic thinking may significantly affect
reaching accurate decisions (9). A study in Japan showed that medical students'
diagnostic thinking status was weak, and they had difficulty reaching precise
decisions in the scenarios proposed (10). In another study in Taiwan, nurses' level
of critical thinking was moderate. The highest score was for interpretation
abilities, and the lowest was for deduction abilities (11). Similarly, in Akbari et
al.'s study in 2022, medical students' level of diagnostic thinking was reported as
weak, with a total score of 151.4 (12). In Iran, findings regarding diagnostic
thinking are limited and are mainly related to judgment and clinical decision-
making (13).

Clinical competence is a fundamental concept that significantly impacts
patient service and care. It is an individual’s potency and actual action for
performing a particular role in a specific clinical situation (14). In this setting,
competence is the creation of new rules, reasoning procedures, and integrating
skills, values, knowledge, and attitudes to specific and contextual practice
situations (15). Benner identified the stages of competence acquisition in nursing:
novice, advanced beginner, competent, proficient, and expert (16). According to
Benner, nursing competence has seven domains: the helping role, the teaching-
coaching function, the diagnostic and patient monitoring function, effective
management of rapidly changing situations, administering and monitoring
therapeutic interventions and regimens, monitoring and ensuring the quality of
health care practices, and organizational and work-role competencies (17). The
emergency department, where nurses encounter many challenges, is crucial in
acquiring clinical nursing competence. In one study, Canadian nurses reported
inadequate access to resources to support disaster response capacity and
expressed a low degree of confidence in the preparedness of Canadian healthcare
institutions (18). Additionally, in a study in Taiwan, nurses' clinical competence
was moderate. The highest score for the subscales was for 'caring ability,' and the
lowest was for ‘research ability’ (11). A study in Iran also showed that the clinical
competence of emergency nurses was not satisfactory, and most nurses made
drug-prescribing mistakes (19). In another study, nurses had the lowest level of
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competence in “education and advisement” and “quality assurance” skills and the
highest level of competence in “management settings” (20).

Emergency nurses’ level of clinical competence is related to their critical
thinking level (11). Thus, tiredness, long working hours, and drastic shifts may
affect their decisions in emergency settings. Since Iranian emergency nurses’
level of diagnostic thinking has not yet been assessed, the present study was
designed to assess the status and association of diagnostic thinking and clinical
competence among nurses of emergency departments in a northwestern province
of Iran.

Methods

The present correlation-descriptive study examined the relationship between
diagnostic thinking and clinical competence among emergency nurses working
in teaching hospitals in a northwestern province of Iran in 2020.

The study participants were 130 nurses working in emergency departments,
who were selected using the stratified random sampling method. In this regard,
the researcher visited the emergency departments of teaching hospitals at
different shifts, introduced herself, and described the research objectives. After
gaining permission, the participants were randomly recruited based on the
number of nurses working in the emergency departments. Written informed
consent was completed for all participants, and data confidentiality was ensured.

Inclusion criteria were having a minimum of six months of clinical
experience in emergency departments, having a bachelor's or master’s degree
education level, working at one of the sections of the emergency department as
rotational shiftwork or fixed shifts, and having a direct and persistent relationship
with patients. Exclusion criteria were not answering more than 20% of the items
of the questionnaires and being unwilling to participate in the study at any level.
Overall, 17 individuals dropped out of the study due to missing or incomplete
data.

The setting was the emergency departments of teaching hospitals affiliated
with the Tabriz University of Medical Sciences. After requisite coordination, the
researcher visited the hospitals 30 minutes before the commencement of
morning, afternoon, and night shifts, and she introduced herself and explained
the research aims. The questionnaires were described to the participants, written
informed consent was completed, and data confidentiality was ensured. To
calculate the sample size, a pilot study was first performed on 30 nurses working
in emergency departments. Considering the correlation coefficient of 0 and 1
between the descriptive thinking score and emergency nurses’ clinical
competence, 5% first bias, 90% power, > 0.3 correlation between variables, the
possibility of dropout, and the total community sample size (Total number of
nurses working in emergency departments of teaching hospitals affiliated with
the Tabriz University of Medical Sciences), the sample size of the current study
was demonstrated to be 113 nurses.

To calculate the sample size, the parameters are defined as follows: za
represents the critical value of the standard normal distribution corresponding to
the significance level a, which is used to determine the confidence level of the
study, and z1-f denotes the critical value of the standard normal distribution
associated with the power of the study, where £ is the probability of Type II error
(The risk of failing to detect an effect that is present). The term r stands for the
effect size, which measures the strength of the relationship between variables or
the magnitude of the difference between groups. The natural logarithm function
in transforms the effect size into the log-odds ratio. The constant 4 ensures the
correct scaling of the sample size, and adding 3 is an adjustment factor to account
for specific design or sampling considerations.

The standard normal deviate for a (Za) was 1.9600, and the standard normal
deviate for  (ZP) was 1.2816. Additionally, C was equal to 0.3095. The total
estimated sample size was 113 participants.

Data was gathered from January to June 2020 using a demographic
questionnaire, the Diagnostic Thinking Inventory (DTI), and the Nurse
Competence Scale (NCS).

The Diagnostic Thinking Inventory (DTI), developed by Bordage et al. in
1990, assesses two critical cognitive elements: the structure of memory and the
adaptability of thought processes. It consists of 41 items rated on a 6-point Likert
scale. The DTI's scoring system is structured into two main sections: The
Memory Structure section, comprising 20 items, measures a nurse's capacity to
access and apply stored knowledge in clinical contexts, with a maximum score
of 120. The Flexibility in thinking section, with 21 items, gauges the nurse's
ability to employ diverse cognitive strategies in diagnostic scenarios, with a
maximum score of 246. The overall DTI score classifies diagnostic thinking into
five distinct levels. Level 1 (DTI=150-155) indicates a nurse with restricted
flexibility and a less structured memory. Level 2 (DTI=156-160) shows a modest
enhancement in both flexibility and memory structure. Level 3 (DTI=161-165)
signifies a significant improvement in these areas. Level 4 (DTI=166-170)
indicates good flexibility and a robustly structured memory. The highest level,
level 5 (DTI=171-246), signifies exceptional flexibility and a highly structured
memory. These levels together offer a thorough evaluation of a nurse's diagnostic
thinking skills. (21,22)

The NCS, developed by Meretoja and colleagues in 2004, is based on
Benner's competence framework. It enables nurses to self-assess their
performance, gain insights into their practice, and identify development
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opportunities. The NCS evaluates 73 nursing skills categorized into seven distinct
domains. The helping role domain, with seven skills, measures a nurse's
commitment to healing. The teaching-coaching function encompasses 16 skills
and assesses the nurse's ability to educate and empower patients effectively.
Diagnostic functions involve seven skills that evaluate the nurse's recognition and
documentation of significant changes in patient status. Managing situations,
including eight skills, test the nurse's ability to handle emergencies and
interventions. The therapeutic interventions domain, with 10 skills, gauges the
nurse's proficiency in procedures and medication administration. Ensuring
quality includes six skills that check for safe nursing and therapeutic practices.
Lastly, work-role competencies cover 19 skills and measure the nurse's ability to
coordinate patient needs, prioritize tasks, and manage a healthcare team. Nurses
evaluate the frequency of their skill usage in clinical practice using a four-point
scale, where 0 indicates 'not applicable,' 1 signifies 'used very seldom,' 2 means
'used occasionally,’ and 3 represents 'used very often.' In addition, they assess
their competence level for each skill on a scale ranging from 0 to 100. These self-
evaluated competence levels are then classified on a Visual Analogue Scale
(VAS) with the following categories: low VAS for scores between 0-25, quite
good VAS for scores between 26-50, good VAS for scores between 51-75, and
very good VAS for scores between 76-100 (23).

The researcher translated the questionnaires, and experts approved their
accuracy via reverse translation. The academic staff of the university approved
the validity of the questionnaires. The Alpha-Cronbach test was used to assess
the reliability and internal coherence of the questionnaires. Also, the intra-class
correlation coefficient was used for assessing reliability between appraisers.
Based on the findings, the Alpha-Cronbach was 0.659 for the diagnostic thinking
questionnaire and 0.783 for the clinical competence questionnaire, which was
considered acceptable. In Iran, the NCS was utilized in Hassankhani et al.’s study
(2017) (24), and the DTI was employed in Kashmiri et al.’s study (2022) (25).

The statistical analyses were conducted using SPSS version 18 (SPSS Inc.,
Chicago, IL, USA). The normality of the data distribution was assessed using the
Kolmogorov-Smirnov test. The selection of these statistical tests was based on
the nature of the data and the study's specific objectives. Descriptive statistics,
such as mean and standard deviation, were employed for the initial data
evaluation. Pearson's correlation coefficient was calculated to investigate the
relationship between the nurses' diagnostic thinking and clinical competence,
with the significance level set at 0.05.

Results

Among the total participants of the present study, 57.53% were female nurses,
and 43.4% had work experience of 6 months to 5 years. Also, 48 nurses were in
the 26-30 years age range, 93 nurses had bachelor’s degrees, and 20 nurses had
master’s degrees.

According to the findings, the nurses’ diagnostic thinking abilities were poor
(154.15+15.73, range of 150-155), while their clinical competence was good
(61.62+18.97, range of 51-75). Significant correlations emerged between
thinking flexibility, work role (r=0.22, p=0.017), and memory structure. In
addition, thinking flexibility was significantly associated with work role (r=0.22,
P=0.017), and memory structure was correlated with teaching-coaching function
(r=0.22, P=0.015), diagnostic functions (r=0.25, P=0.006), management of
situations (r=0.45, P=0.0001), therapeutic interventions (r=0.42, P=0.0001), and
regimens (r=0.18, P=0.056), and work role (r=0.4, P=0.0001).

Based on Table 1 and the DTI tool scoring protocol, the mean thinking
flexibility score was 77.06 out of 126, and the mean memory structure score was
77.08 out of 120. The emergency nurses’ level of diagnostic thinking yielded a
total score of 154.15, which was in the first level, indicating weak flexibility and
memory structure. Moreover, the emergency nurses’ clinical competence yielded
a score of 61.62, which was in the acceptable range. Table 2 shows the frequency
of practice used in clinical practice. Based on Table 2, of the participants, 37.11%
reported ‘using very often in my work,' 37.2% reported ‘using occasionally,'
19.9% reported “using very seldom,' and 5.6% reported ‘never using.’ The results
of assessing the emergency nurses’ clinical competence showed a positive
association between the clinical competence level of the 73-item scale and
practice settings. The highest level of clinical competence was ‘used
occasionally. According to Table 3, the highest score (67.42) was related to
managing situations, while the lowest score (52.63) was associated with quality
assurance.

Table 1. Diagnostic thinking of emergency nurses in teaching hospitals

Domains of diagnostic Number of |Range of scores for| Mean + Standard
thinking items each domain deviation
Thinking flexibility 21 21_126 77.06+7.94
Memory structure 20 20 120 77.08+10.93
Total 41 41_226 154.15+15.73




Relationship between diagnostic thinking and clinical competence

Table 2. Frequency and percent of using clinical competence skills by emergency nurses

Domains of clinical Never Seldom Occasionally Very often
competence N (%) N (%) N (%) N (%)
Humanism role 43 (5.44) | 179 (22.62) | 304 (38.44) 265 (33.50)
Teaching-coaching 131 (7.25) | 390 (21.57) | 643 (35.56) 644 (35.62)
Diagnostic functions 46 (5.82) | 165(20.86) | 270 (34.13) 310 (39.19)
Managing situations 23 (2.55) | 132(14.60) | 342 (37.83) 407 (45.02)
Therapeutic interventions | 64 (5.66) | 219 (19.39) | 417 (36.90) 430 (38.05)
Ensuring quality 55(8.11) | 187(27.59) | 270 (39.82) 166 (24.48)
Work role 100 (4.66) | 377 (17.56) | 830 (38.66) 840 (39.12)
All skills 462 (5.61) | 1649 (19.99) | 3076 (37.28) | 3062 (37.12)
Table 3. Nurses’ clinical competence in emergency departments
Domains of clinical competence Number of lterps for Mean + Standard deviation
each domain
Humanism role 7 59.254+20.34
Teaching-coaching 16 60.84+20.75
Diagnostic functions 7 61.2422.29
Managing situations 8 67.42+18.04
Therapeutic interventions 10 62.7+21.06
Ensuring quality 6 52.634+23.78
Work role 19 63.17+18.71
Total 73 61.62+£18.97

As shown in Table 4, the Pearson correlation coefficient was used to assess
the relationship between the emergency nurses' diagnostic thinking level and
their clinical competence. The results indicated a significant direct association
between thinking flexibility with work role (r=0.22, p=0.017), and between
memory structure with teaching-coaching function (r=0.22, P=0.015), diagnostic
functions (r=0.25, P=0.006), management of situations (r=0.45, P=0.0001),
therapeutic interventions (r=0.42, P=0.0001), regimens (r=0.18, P=0.056), and
work role (r=0.4, P=0.0001).

Table 4. The Pearson correlation between diagnostic thinking and clinical competence of
emergency nurses

Variables Humanism Teachipg- Qiagnf)stic Managing .Therapel}tic Ensulting Work role
role coaching | functions | situations | interventions | quality

Thinking | r=0.072 | r=0.127 r=0.100 r=0.066 r=0.167 r=-0.005 r=0.224

flexibility | P=0.450 | P=0.178 | P=0.294 P=0.489 P=0.077 P=0.959 | *P=0.017

Memory | r=0.162 | r=0.229 r=0.255 r=0.459 r=0.424 r=0.181 r=0.4

structure | P=0.087 [*P=0.015] *P=0.006 [*P=0.0001| *P=0.0001 | P=0.056 | *P=0.0001

*Statistically significant

Discussion

This study aimed to determine diagnostic thinking and its association with
clinical competence among Iranian nurses in emergency departments. The
diagnostic thinking scores indicated weak flexibility and memory structure, while
the clinical competence scores were rated as good. The highest competence was
in managing situations, and the lowest was in quality assurance. The frequency
of practice showed a positive association between clinical competence levels,
with ‘occasional use’ scoring the highest.

In the current study, the emergency nurses’ total diagnostic thinking score
was 154.15, rated as level 1 and weak based on the DTI scoring protocol. Our
findings are in line with the findings of Akbari et al. (2022), who reported weak
diagnostic thinking with a score of 151.4 in medical students (26). Similarly,
Owlia et al. (2022) stated weak diagnostic thinking among dentistry students with
a score of 136.47 (12). In our study, the diagnostic thinking practice was higher
among emergency nurses aged 31-35 years, those with 11-15 years of work
experience, and female. Moreover, the mean diagnostic thinking score was higher
among nurses with bachelor’s degrees than those with master's degrees. The
nurses' mean diagnostic thinking score was 77.06 out of 126 in the thinking
flexibility item and 77.08 out of 120 in the memory structure item, with both
scores being nearly similar. These findings indicate that the nurses' practices in
the domains of diagnostic thinking and memory structure are similar and that they
use both practices for making decisions. In Owlia et al.’s study, there was a
significant difference between the mean scores of diagnostic thinking and
memory structure. Also, they reported that dentistry students' action practices
were stronger than their thinking practices (12). In a comparable study conducted
in southwestern Vietnam, most participants exhibited either a low or moderate
level of critical thinking skills (27).

In the present study, the mean score of the emergency nurses’ clinical
competence was 61.62, with 18.97 standard deviations, which was demonstrated
as a good level. The results of our study are in line with the findings of Jalalian
etal. (2023) (28) and Salameh et al. (2023) (29). In Shahbazi et al.’s study (2020),
nurses’ self-reported clinical competence was moderate (30). In this study, the
highest score (67.42) for clinical competence was related to managing situations,
showing that emergency nurses deal with patients with difficult situations and
require high managing skills for making urgent decisions. They reported the
lowest score (52.63) in relation to quality assurance, which could be due to the
lack of knowledge in this field and the absence of required resources. In
Hassankhani et al.’s study, emergency nurses self-reported their highest levels of
clinical competence in work role and the monitoring function, while their lowest
levels were in managing situations and therapeutic interventions (24). Similar to
our findings, Mahreini et al. claimed that nurses had the highest level of clinical
competence in managing situations but the lowest levels in ensuring the quality
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and teaching-coaching functions (20). In Adib et al.’s study (2018), the highest
level of clinical competence was associated with the effective management of
rapidly changing situations, while the lowest level was related to ensuring the
quality of healthcare practices (31).

Concerning the frequency of practice used in clinical practice, there was a
positive association between the level of clinical competence of the 73 -item scale
and practice settings. The highest level of clinical competence was for practices
‘used occasionally.” Our results are similar to the findings of previous studies,
indicating an increased frequency of applying practices and an enhanced mean
score of clinical competence among emergency nurses (32,33). Assessing the
relationship between diagnostic thinking and clinical competence showed a
significant direct association between thinking flexibility and work role, as well
as between memory structure and teaching-coaching function, diagnostic
functions, management of situations, therapeutic interventions, regimens, and
work role. Our study aligns with Mei Jen Chang et al.’s study, which showed a
significant direct association between nurses’ critical thinking skills and their
clinical competence. They found that enhancing the nurses’ clinical competence
practices improved their critical thinking skills. Moreover, their study revealed
that increased work experience, higher occupational status, and greater
educational levels were associated with enhanced clinical competence and
critical thinking skills among nurses (34). In a similar vein, Chen et al. (2020)
proposed a significantly positive association between critical thinking and
clinical competence among nurses (35). Similarly, Orujlu and Hemmati (2015)
reported a significantly positive association between critical thinking and self-
efficiency among nursing students (36). Furthermore, Yu and colleagues showed
a statistically significant and positive association between the total score of
clinical competence and clinical self-efficiency among nursing students (37).
However, one study did not observe any statistically significant association
between nurses' critical thinking and clinical decision-making in intensive care
units. Nonetheless, the mean score of clinical decision-making was statistically
significantly related to work experience, age, and year of graduation (38).

This study underscores the importance of diagnostic thinking in enhancing
clinical competence. It suggests that while emergency nurses demonstrate strong
management skills in critical situations, they need to improve their diagnostic
thinking abilities to ensure comprehensive and quality patient care. The
association between diagnostic thinking and clinical competence is evident, and
it is imperative to address the identified gaps to further strengthen emergency
nursing practice.

The limitations of this study included the large number of items in the
questionnaires, sampling conducted during the COVID-19 pandemic, language
boundaries as the questionnaires were in Farsi while the nurses’ native language
was Azari, and the use of self-assessment for evaluating the nurses’ clinical
competence. The nurses may have provided unreal scores during self-assessment,
which could have reduced the evaluation accuracy. Despite the limitations of self-
assessment, we believe that trusting nurses to use self-assessment can help them
improve their diagnosis thinking and clinical competence, thereby enhancing the
quality of their services.

Conclusion

The results showed a statistically significant and direct association between
diagnostic thinking and some clinical competence domains. According to the
findings, diagnostic thinking practices should be assessed in senior nursing
students.

The current study's findings may be used for better management in clinical
wards. We can conclude that educational executives of nursing schools,
managers, supervisors, and matrons of wards, especially emergency head nurses,
should take critical steps in amplifying reasoning, judgment, thinking skills, and
clinical competence in nursing students and nurses. Hence, lecturers and plan-
makers are expected to use suitable educational methods for upgrading thinking
abilities and clinical competence practices. Such education should be
administered by implementing problem-solving approaches, holding cyclic
seminars, and using other modern educational methods.

Future research should assess diagnostic thinking practices in senior nursing
students and conduct evaluations in more diverse settings with larger sample
sizes. Additional variables, such as self-confidence, should also be considered to
gain a comprehensive understanding of the factors influencing clinical
competence and diagnostic thinking in nursing.
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