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Background: Low academic success rates lead to fewer than the required number of nurses entering the national
health systems, impacting on the supply of nurses and with negative consequences for global health care since
low nurse-to-patient ratios are associated with an increase of patients' adverse outcomes.
Objectives: This study was mainly aimed at documenting any of the academic outcomes' potential predictors
among Nursing Degree Program (NDP) students' characteristics.
Design: A retrospective multi-cohort study was conducted.
Participants and Setting: Ten cohorts of nursing students enrolled in a central Italy university were involved.
Methods: Qualitative and quantitative data on entry characteristics and academic outcomes were retrieved,
observing retrospectively 10 cohorts of Italian nursing students for 13 academic years (2004-2017).

Multiple regression analyses were conducted to assess if potential predictors reporting a p-value < 0.05 in
univariate analyses were independently related to academic outcomes.
Results: A total of 2278 students were enrolled in this study. Multivariate analyses showed that ‘female gender’,
‘having attended classical or scientific upper-secondary school’, and ‘having higher upper-secondary diploma
grade’ were associated both with the qualitative outcomes (graduation within the legal duration of NDP) and the
quantitative ones (final degree exam grade). The weight of the ‘admission-test score’ in explaining the variance
of academic performances was very low (8 = 0.03, 95% CI = 0.01 to 0.05) compared to the ‘upper-secondary
diploma grade’ (8 = 0.14, 95% CI = 0.12 to 0.16).
Conclusions: This evidence should lead to a reflection on the entry-selection methods for NDP, especially in those
countries such as Italy, where these methods are essentially based on the entry-test, which in this study was
shown to have a very low predictive power for academic outcomes.
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1. Introduction

Research concerning nursing students' academic outcomes such as
success or failure has been continuing for over half a century (Merkley,
2015; Urwin et al., 2010), and it has long been known that outcome
rates could depend on the assumed definitions and the features of
nursing education programs in each country (Salamonson and Andrew,
2006). Nevertheless, it is widely accepted that the ideal academic
progression of nursing students should lead to attaining graduation
within the legal duration of the degree program, which in the literature
is defined as academic success (Dante et al., 2013a; Dante et al., 2015;
Lancia et al., 2013). However, due to the dynamic, complex, and
multidimensional nature of the interactions between students'

characteristics and Higher Education Institutions (HEIs), not all stu-
dents experience academic success (Jeffreys, 2015; Urwin et al., 2010),
resulting in a rate of academic failure varying from 9.0% to 46.3%
across the world (Bulfone et al., 2011; Seago et al., 2012). In fact, many
students voluntarily or involuntarily drop out the Nursing Degree
Program (NDP) (Pitt et al., 2012; Ten Hoeve et al., 2017; Wray et al.,
2017), while others are retained to either re-sit their failed exams or for
personal reasons (e.g. family, work or heath) until they graduate or
definitely withdraw (Cameron et al., 2011a, 2011b).

Low academic success rates lead to fewer nurses than required en-
tering the national workforce (Cameron et al., 2011a; Gaynor et al.,
2006), with negative impact on the supply of nurses (World Health
Organization, 2013) and consequences for global health care (World
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Health Organization, 2006) since low nurse-to-patient ratios are asso-
ciated with an increase of patients' adverse outcomes (Aiken et al.,
2002; Aiken et al., 2014; Needleman et al., 2002; Petrucci et al., 2015).
Moreover, when students fail, universities lose financial resources, with
a negative impact on their economic efficiency (Pub. L. No. 240, 2010;
Raisman, 2013). Therefore, documenting students' academic outcomes
and their potential determinants could be the first step for universities
to face students' difficulties and consequently facilitate the nursing
students' academic success, promoting their own economic sustain-
ability and contributing to satisfy the community's health needs
(Jeffreys, 2015). However, even though much evidence showed that
students' profile, including gender, age, and pre-entry qualification,
could be associated with academic outcomes, such results do not allow
the adoption of effective strategies to reduce academic failure since
they were often conflicting or focused on non-modifiable students'
characteristics (Cameron et al., 2011b; Dante et al., 2013b; Gaynor
et al., 2006; Urwin et al., 2010). Nevertheless, the entry-test scores and
upper-secondary school grades have often been identified as good cri-
teria to select the best candidates (Lancia et al., 2013; Newton et al.,
2007) even though in the nursing field the contrasting evidence high-
lights the need to deeply understand the role of these predictors (Dante
et al., 2013b).

Since the contemporary society needs nurses that fit with the
modern health paradigm, the academic education is requested to pro-
vide nursing students both with appropriate theoretical knowledge and
practical skills (York et al., 2015). Therefore, taking into account these
peculiar aspects of nursing education, research should not be limited to
evaluating academic success just as a dichotomous outcome (success or
failure), which refers to the ability or inability to attain graduation
within the legal duration of the NDP. It should also be focused on a
quantitative analysis of students' performances, such as the ‘mean grade
of intermediate exams’ and the ‘final degree exam grade’, that are
considered proxy measurements of the achievement of theoretical and
practical learning objectives (York et al., 2015).

The only way to provide universities with effective entry-selection
methods to offer the best-educated professionals to the community is to
deeply detect the relationship between all possible academic outcomes
and entry characteristics of nursing students in the current systems as
well as their trends over time.

For these reasons, this study aimed to retrospectively investigate
any relationship between nursing students' academic outcomes and
their potential predictors through a thirteen-year observational study.

2. Methods
2.1. Study Design

A retrospective multi-cohort study was conducted and reported
according to STROBE recommendations (von Elm et al., 2008). Ten
cohorts of students admitted to the NDP first years from 2004 to 2013
were observed for an overall period of thirteen years. The study ended
in May 2017 when the observation period of the last cohort (2013) was
concluded.

2.2. Population and Setting

The study was performed into the NDP of a university in central
Italy. Since 1992, Italian nursing education takes place at the university
level only (Pub. L. No. 502, 1992), and according to the Bologna De-
claration (1999) the programs became homogeneous throughout the
national territory with the exception of small differences permitted by
law (Zabalegui et al., 2006).

In Italy only students with at least 12 years of prior formal education
are allowed to be admitted to university courses and admission into the
NDP depends on passing an entry-test based on multiple-choice ques-
tions about the following topics: ‘logic and general education’,
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‘mathematics and physics’, ‘biology’, and ‘chemistry’ (Pub. L. No. 477,
2017). The NDP lasts 3 years and requires students to obtain 180 credits
(5400 h), passing exams in theoretical activities (at least 96 credits),
clinical training activities (at least 60 credits), and other activities
(approximately 24 credits) (Pub. L. No. 128, 2001). Grades of inter-
mediate exams range from 18 to 31 (i.e. the maximum grade with
honours), while the final exam ranges from 66 to 111 (i.e. the max-
imum grade with honours).

2.3. Data Collection

For all students admitted to the NDP first years from 2004 to 2013,
the following data were retrieved from multiple administrative elec-
tronic records: 1) personal data, 2) type of upper-secondary school at-
tended, 3) grade of upper-secondary diploma, 4) score in entry-test, 5)
mean grade of intermediate exams, 6) grade of final degree exam, and
7) graduation within the legal duration of NDP (yes/no).

Academic outcomes were defined both through a qualitative mea-
surement (success or failure), which refers to the ability to attain gra-
duation within the legal duration of the NDP course, and quantitative
ones (academic performances), such as the ‘mean grade of intermediate
exams’ and the ‘final degree exam grade’.

Upper-secondary school attended was dichotomized into two main
categories: ‘classical and science education’ and ‘technical and profes-
sional education’.

2.4. Data Analysis

Data analysis was performed in the second half of 2017, after the
conclusion of the observation period of the last cohort enrolled in the
2013/2014 academic year.

In order to avoid information bias, the building of final dataset,
obtained through the merging of data from multiple administrative
electronic records, was performed independently by two researchers.

Descriptive analyses were used to illustrate the characteristics of the
sample. Categorical variables, such as ‘gender’, ‘upper-secondary school
attended’, and ‘graduation within the legal duration of course’, were
described through frequencies and percentages, and their trends over
the period 2004-2017 were tested using the Royston's test (Sribney,
n.d.).

Continuous variables, such as ‘age’, ‘upper-secondary diploma
grade’, ‘admission test score’, ‘mean grade of intermediate exams’, and
‘final degree exam grade’ were expressed as mean and standard de-
viations, and their trends over time were analyzed using the slopes
regression analysis (8) (Remy et al., 2005).

Univariate logistic or linear regression analyses, as appropriate,
were performed to document the potential predictors of academic
outcomes, which in this study were identified both as quantitative
variables (‘mean grade of intermediate exams’ and ‘final degree exam
grade’) and qualitative ones (graduation within the legal duration of
course). The predictive power was expressed as odds ratio (OR) with
95% confidence interval (95% CI), or linear regression coefficient (f3).
Next, multiple regression analyses were conducted to assess if pre-
dictors reporting a p-value < 0.05 in univariate analyses were in-
dependently related to academic outcomes, adjusting for all other in-
dependent variables.

The Pearson coefficient was calculated to examine the degree of
correlation between ‘mean grade of intermediate exams’ and ‘final de-
gree exam grade’.

A p-value < 0.05 was the criterion for statistical significance. The
data were processed using the STATA/IC 15.0 statistical package.

3. Results

Among 2402 eligible students, a total of 2278 (94.8%) students
were enrolled in this study (Fig. 1). Table 1 shows the participants'
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Assessed for eligibility from
multiple administrative records
n=3428

Excluded n=1019
(not matriculated in the first year
of course)

Eligible students
n=2402

Excluded n= 124
(no data available)

Included n = 2278

Fig. 1. Flowchart of the recruitment process.

characteristics, highlighting that female gender was predominant
(63.1%) and that the mean age at the time of matriculation was 22.0
(SD = 4.9).

Before matriculation, 54.4% of the students had attended a classical
or science upper-secondary school, while the remaining (45.6%) had
attended other types of upper-secondary schools (e.g. professional,
technical or similar). The mean of upper-secondary diploma grades was
73.5/100 (SD = 12.7) and the mean of admission test scores was 40.2/
80 (SD = 11.8).

During the NDP attendance, the mean grade of intermediate exams
obtained by the students was 26.4/31 (SD = 1.4) and the mean grade of
final exam was 106.5/111 (SD = 4.6), while students that graduated
within the legal duration of NDP were 61.5%.

Fig. 2 shows the trend analysis of the ten cohorts observed along the
study duration. As relevant results, a significant decrease in the stu-
dents' age (8= —0.294; p < 0.001) and a linear increase in the
number of students who have attended classical and science education
before matriculation (8 = 0.262; p < 0.001) were observed, while no
statistically significant changes were detected in academic outcomes
over the years.

In the univariate analyses, ‘gender’, ‘upper-secondary school at-
tended’, ‘upper-secondary diploma grade’, and ‘admission-test score’
resulted as potential predictors of academic outcomes and were in-
cluded in the multivariate logistic or linear regression models, as ap-
propriate (Table 2). These models confirmed that ‘female gender’,
‘having attended classical or scientific upper-secondary school’, and
‘having higher upper-secondary diploma grade’ were associated both
with the qualitative outcomes (graduation within the legal duration of
NDP course) and the quantitative ones (final degree exam grade). Al-
though it was significant in the linear models, but not in the logistic
ones, the weight of the ‘admission-test score’ in explaining the variance
of academic performances (final degree exam grade) was very low
(B = 0.03, 95% CI = 0.01 to 0.05) compared to the ‘upper-secondary
diploma grade’ (8 = 0.14, 95% CI = 0.12 to 0.16).

Academic performance measured as the ‘mean grade of inter-
mediate exams’ was not tested as a dependent variable in the multi-
variate linear model since its correlation with the ‘final degree exam
grade’ was found to be very high (Pearson correlation coeffi-
cient = 0.94, p < 0.001).

Finally, subgroup analysis showed that the weight of ‘upper-sec-
ondary school attended’ and ‘upper-secondary diploma grade’ through
the 10 cohorts investigated remains constant in explaining the variance
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Table 1
Participants' characteristics.

Matriculation year, n (%)

2004 132 (5.8%)
2005 193 (8.5%)
2006 195 (8.6%)
2007 188 (8.3%)
2008 232 (10.2%)
2009 241 (10.6%)
2010 269 (11.8%)
2011 274 (12.0%)
2012 273 (12.0%)
2013 281 (12.3%)
Total 2278 (100.0%)
Gender, n (%)
Females 1438 (63.1%)
Males 840 (36.9%)
Age (mean (SD), median (IQR))
Females 22.0 (5.2), 20.0 (4.0)
Males 22.0 (4.3), 20.0 (4.0)
Total 22.0 (4.9), 20.0 (4.0)

Type of upper-secondary school, n (%)

Classical and science education 1225 (54.4%)
Technical and professional education 1025 (45.6%)
Upper-secondary diploma grade (from 60 to 100), mean
(SD)
Females 75.3 (10.9)
Males 70.5 (9.6)
Classical and science education 74.2 (10.5)
Technical and professional education 72.7 (10.8)
Total 73.5 (12.7)
Admission test score (up to 80), mean (SD)
Females 39.8 (11.9)
Males 40.8 11.7)
Classical and science education 41.1 (10.8)
Technical and professional education 39.3 (12.8)
Total 40.2 (11.8)
Intermediate exams' grade (from 18 to 31), mean (SD)
Females 26.7 1.3)
Males 25.9 1.4
Classical and science education 26.7 (1.3)
Technical and professional education 26.0 (1.4)
Total 26.4 1.4
Graduated within the legal duration of the degree
program, n (%)
Females 969 (67.4%)
Males 433 (51.5%)
Classical and science education 797 (65.1%)
Technical and professional education 586 (57.2%)
Total 1402 (61.5%)
Final degree exam grade (from 66 to 111), mean (SD)
Females 107.3 4.2)
Males 104.8 (5.0)
Classical and science education 107.6 3.9
Technical and professional education 105.1 (5.0)
Total 106.5 (4.6)

of academic outcomes, while the weight of ‘females’, though always
higher than that of ‘males’, is inconstant along the observational period.

4. Discussion

In order to broaden knowledge of the potential determinants of
academic success in the NDP, 10 cohorts of nursing students were fol-
lowed retrospectively for 13 years from 2004 to 2017 involving 2278
participants.

As far as we know, no similar studies as sample size and duration of
the observation period were found in the international literature.

The descriptive analysis confirmed that the investigated sample had
characteristics similar to those of the general Italian population of
nursing students (AlmaLaurea, 2017; Ministry of Education, University,
and Research, 2017).

The predominance of females, already highlighted in similar studies
conducted in other countries, reflects the history and social perception
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2004 05 2006 2008 2009 2010 2011 2012 2013 Test (p-value)
Gender (%)
¥ Females 1.917 (0.166) *
¥ Males I I l I
735265 63.236.8 579421 702298 61.6384 639361 61.039.0 59.140.9 645355 623377
236235, .,
Mean Age -0.294 (<0.001) **

\ / 22.2
22 \ /-.-\,1 S

Upper-secondary school (%)
® Classical and science education

® Technical and professional education

30.569.5

38.461.6 34.066.0 49.550.5

134.09 (<0.001) *

51.548.5 56.1439 63.436.6 57.043.0 649351 73.626.4

Mean grade of upper-secondary diploma

743
73.
72,9———73,1\ / 6\72‘ _,—-—73.4\7’ 5

75.4=——753

0.262 (0.001) **

50.8
Mean score of admission test 1 s/wl\ ,/ .
9.6 /41.2——4 : 41.2 1,961 (<0.001)
By 32.4 32
N /27.2
0/26.9
Mean grade of intermediate exams 6.4—20.5— 20 0.001 (0.981) **
26.1__——26.’
\25.8_,_._25.9—-"" .
/I)S.T
07
o730
107\_100”/l

Mean grade of Final Degree exam

103.

106
/“5-&105/‘”55/

0.462 (<0.001) **

Graduated within the legal duration
of the Degree Course (%)

Yes
®No

69.730.3 642358 549451

I I I I I I I I I I 0.006 (0.936) *

69.730.3

59.141.0 552448 539461 610391 692308 63.037.0

Fig. 2.

of the nursing profession as mainly female (D'Addio, 2011).

Looking at the trend analysis (Fig. 2), two things are visible at a
glance: the first is the lowering of the mean age of the students enrolled
at the NDP over the years; the second is the inversion of the relationship
between those who came from professional or technical institutes and
those who came from classical or scientific schools, resulting in a cur-
rent proportion favorable to the last ones.

The reasons for these dynamics are to be found both in the im-
provement of the nursing image (Dignani et al., 2014; Rubbi et al.,
2017) and in the greater employment opportunities for nurses com-
pared to other health professionals, especially in the context of an
economic crisis that particularly affected the Italian system in the re-
cent period (Almalaurea, 2016; de Belvis et al., 2012; Mastrillo, 2016).

Therefore, nowadays younger and differently qualified students
seem to be more inclined to get the enrolment in NDPs than in the past.

The changes that have occurred over time showed an increase of the
quantitative outcomes defined in this study as academic performances
(‘mean grade of intermediate exams’ and ‘final degree exam grade’),
which does not correspond to an increase of the qualitative ones (ability
to attain graduation within the legal duration of course). Although data
on the qualitative outcome may depend on the assumed definitions of
academic success and features of nursing education programs world-
wide (Dante et al., 2016), the globally 38.5% failure rate detected in
this study is comparable to both data from other Italian universities
(AlmalLaurea, 2017; Dante et al., 2013a) and international sources
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Cohorts' trend analysis *Royston p test **Analysis of the slope of the regression line (f3).

(Bulfone et al., 2011; Seago et al., 2012).

That means that there is still a wide range of possible actions to take
for the improvement of the capacity of universities to increase the
number of current graduates. This is expected both because nursing
students who annually attain graduation in Italy do not satisfy the
turnover of nurses required to ensure the best patients' outcomes
(Organisation for Economic Co-operation and Development, 2015), and
because the rate of academic success also impacts on annual uni-
versities' government funding since success rates are a law-based
measure of efficiency of HEIs (Pub. L. No. 240, 2010).

As it is in the interest of both universities and communities to invest
in the training of nursing students who are more likely to achieve the
best academic outcomes, this study was mainly aimed at documenting
any of the potential predictors among their objective characteristics.

Results of this study strengthen, by better clarifying the relation-
ships among the involved variables, the findings that other studies
(Cameron et al., 2011a; Dante et al., 2013b; Gaynor et al., 2006; Urwin
et al., 2010), although conducted through smaller samples and for
shorter times, had in whole or in part already highlighted: that is that
students who are females, who have attended classical or scientific
upper-secondary school, and who have obtained a higher upper-sec-
ondary diploma grade are more likely to achieve academic success in
nursing degree programs.

This evidence should lead to a reflection on the entry-selection
methods for NDP, especially in such countries as Italy, where these
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Table 2
Academic outcomes predictive analyses.
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Univariate and multivariate logistic regression analysis for ‘Graduation within the legal duration of course’

Univariate logistic regression Multivariate logistic regression

Success n = 1402 Failure n = 876 OR 95% CI p-Value OR 95% CI p-Value
Gender

Male® 51.6% 48.4% 1 - - 1 - -

Female 67.4% 32.6% 1.94 1.63-2.31 < 0.001 1.62 1.34-1.95 < 0.001
Age Mean 22.1, SD 5.2 Mean 22.0, SD 4.5 1.00 0.99-1.02 0.681 - - -
Upper-secondary school

Technical and professional education® 57.2% 42.8% 1 - - 1 - -

Classical studies and science education 65.1% 34.9% 1.40 1.18-1.65 < 0.001 1.21 1.01-1.45 0.040
Upper-secondary school grade Mean 75.1, SD 10.7 Mean 71.0, SD 10.1 1.04 1.03-1.05 < 0.001 1.03 1.03-1.04 < 0.001
Admission test score Mean 40.3, SD 12.0 Mean 40.0, SD 11.6 1.00 1.00-1.01 0.476 - - -
Univariate and multivariate linear regression analysis for ‘Final degree exam grade’

Univariate linear regression Multivariate linear regression
Linear regression coefficient, 95% CI p-Value Linear regression coefficient, 3 95% CI p-Value
Gender

Male® 0 - - - - -

Female 2.44 2.00-2.88 < 0.001 1.35 0.92-1.77 < 0.001
Age 0.04 —0.01-0.08 0.091 - - -
Upper-secondary school

Technical and professional education® 0 - - - - -

Classical and science education 2.54 2.12-2.96 < 0.001 2.02 1.63-2.42 < 0.001
Upper-secondary school grade 0.16 0.14-0.18 < 0.001 0.14 0.12-0.16 < 0.001
Admission test score 0.04 0.02-0.06 < 0.001 0.03 0.01-0.05 < 0.001

@ Reference category.

methods are essentially based on the entry-test, which in this study was
shown to have a very low predictive power for academic success.

Since HEIs cannot consider the ‘gender’ and the ‘type of upper-
secondary school attended’ as selection criteria according to ethical
issues and national law (Pub. L. No. 107, 2015), ‘upper-secondary
school grade’ could not be ignored in a nursing student's entry-selection
model based on scientific criteria, as it should be (Andrew et al., 2008;
McCarey et al., 2007; Rodgers et al., 2013). It means that because
‘empathy’ and ‘attitude towards nursing’ are important characteristics
for a student who wants to undertake a ‘helping profession’ as nursing is
(Petrucci et al., 2016; Rubbi et al., 2017), non-cognitive skills should
also be taken into consideration for NDP admission criteria.

4.1. Strengths and Limitations

This study was conducted through one of the largest samples of
nursing students available in the literature and minimizing the possi-
bility of the selection bias given that > 95% of the eligible participants
were enrolled. Furthermore, the 13-year trend analysis of quantitative
and qualitative academic outcomes and their potential predictors for
the first time provided a dynamic view of the phenomenon, as opposed
to the static picture that has been documented so far (Cameron et al.,
2011a; Dante et al., 2013b; Gaynor et al., 2006; Urwin et al., 2010).

Further research is needed to understand better the role of organi-
zational variables not considered in this study in determining the nur-
sing students' academic success. Moreover, it could be interesting to
understand how the academic success can impact on the career pro-
gression of newly-graduated nurses.

Finally, even if the data on students enrolled in this study are well
suited to the national ones, the generalisability of the results should be
taken with caution because it was based on a monocentric approach.
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5. Conclusions

This study highlighted that the best nursing students' academic
outcomes are associated with 1) the female gender, 2) the frequency of
classical or scientific upper-secondary school, and 3) a higher upper-
secondary diploma grade. The slight weight of the entry-test based on
multiple-choice questions in explaining academic performances should
suggest to Countries that use it as main selective method to revise their
strategies in order to select nursing students who are more likely to
achieve the best academic outcomes.
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