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Abstract

Objective

This study aimed to estimate the effectiveness of a standard clinical training program for
new graduate nurses in Vietnam.

Methods

A quasi-experimental longitudinal study with a difference-in-differences design was con-
ducted. A total of 280 new graduate nurses completed a self-administered questionnaire.
The intervention group consisted of 206 respondents (those having participated in standard
clinical training) and the control group (those that did not receive training) of 74. Differences
in mean increases in competency scores between the intervention and control groups were
estimated. The effect size of the intervention was estimated by calculating Cohen’s d. A gen-
eralized linear model was employed to identify the factors associated with mean increases.

Results

The mean increase in total competency scores (range: 0-6 points) in the intervention group
was 0.73 points greater than in the control group with an intermediate effect size (Cohen’s d
=0.53; 95% CI 0.26 to 0.80). A greater reduction in standard deviation of total competency
scores in the intervention group was confirmed. Participation in standard clinical training pro-
duced a positive association with a mean increase in total competency score without signifi-
cance (8 = 0.04, P =0.321). Provincial hospitals as clinical training venues had a
significantly positive association (B = 0.11, P = 0.007) with the mean increase in total
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competency scores. Competency at pre-clinical training was negatively (B =-0.75, P <
0.001) associated with the mean increase.

Conclusion

Findings implied that the standard clinical training program could contribute to both increas-
ing and standardizing new graduate nurses’ competencies in Vietnam. Further studies are
needed to more precisely examine the attribution of standard clinical training to better
increase new graduate nurses’ competencies.

Introduction

People’s health problems and their need for health services are becoming more diverse and
complex than ever due to epidemiologic, socio-demographic, and socio-economic changes,
which have increased the importance of ensuring patient safety and patient-centered care. To
adequately respond to patients’ diverse demands, nurses are required to be equipped with
higher competencies, regardless of the types of countries and health facilities in which they
work [1]. Thus, clinical training is recommended to increase and maintain competencies
among nurses [2]. Clinical training has been recognized as an essential part of continuing pro-
fessional development for nursing professionals. Certain forms of clinical training are imple-
mented often as the mandatory programs for obtaining and renewing licenses or other types
of professional qualifications for registered nurses in a number of countries [3,4]. These quali-
fications also help ensure employment opportunities and job security among nursing profes-
sionals [5].

New graduate nurses are one of the major target groups of clinical training programs. Their
specific training needs are focused primarily on bridging gaps between nursing theories and
nursing practices since new graduate nurses often encounter professional dilemmas and psy-
chological conflicts derived from discrepancies between theory-based education at nursing
education institutions and clinical practice realities at health facilities [6-8]. Several earlier
studies reported that clinical training programs for new graduate nurses contributed to
increasing and diversifying their competencies (e.g. clinical skills, decision making skills, criti-
cal thinking, and leadership) [9-14]. It was also known that these impacts of clinical training
programs are attributable to improved curricula, appropriate lengths of the clinical training
periods, inter-departmental rotation systems, supportive cultures in workplaces [10,15,16],
and capacities of preceptors [15-20]. A majority of these studies were literature reviews of
small-scale quasi-experimental or descriptive studies. There are few large-scale experimental
studies that identified causalities between new graduate nurses’ competencies and clinical
training programs [9,13,14,21].

In Vietnam, completion of a nine-month clinical training is the requirement for a new
graduate nurse to obtain a national nursing practicing certificate. This certificate is a profes-
sional qualification equivalent to a national nursing license in other countries. They are
required to gain competencies to respond to increasingly diverse patients’ demands due to the
country’s rapid epidemiologic transition and aging [22]. In addition, Vietnam is committed to
producing an adequate number of competent nurses, to meet the Southeast Asian regional
nursing professional needs under the Mutual Recognition Arrangement, the framework in
which intra-regional mobility of nursing professionals is encouraged and promoted among
the Association of South East Asian Nations (ASEAN) member states [23]. Yet, Vietnam is
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currently unable to meet even domestic nursing workforce needs and is suffering a critical
shortage. The number of physicians, nurses, and midwives per 100,000 population in Vietnam
(=2.27) [24] remains smaller than its international threshold (= 4.45) [25], thus making the
shortage of the domestic nursing workforce more significant than in other countries. In addi-
tion, parallel implementations of three different nursing pre-service education programs (i.e. a
two-year vocational program, three-year diploma program, and four-year bachelor program)
and the absence of nationally standardized curricula for pre-service education programs are
likely to further prevent the quality of nursing professionals in the country from being ade-
quately ensured.

In view of this critical situation, the Government of Vietnam requires new graduates of all
three types of nursing educational institutions to complete nine-month clinical training to
obtain a national nursing practicing certificate, by the Law on the Medical Examination and
Treatment, a Vietnamese legal act that regulates health professional licensing [26]. In response
to the government’s policy, the Basic Competency Standard for Vietnamese Nurses (the Com-
petency Standard) was developed in view of the ASEAN competency standard by the Vietnam-
ese Ministry of Health (MoH) [27]. However, the contents and quality of the clinical training
programs are not necessarily in line with the basic competency standard but rather signifi-
cantly differ according to recipient health facilities to which new-graduate nurses are assigned.
This is attributable primarily to the absence of a nationally standardized curriculum for new
graduate nurses’ clinical training.

To address the long-standing issues related to the quality assurance of the clinical training
for new graduate nurses, the MoH, in collaboration with the Japan International Cooperation
Agency (JICA), implemented the Project for Strengthening Clinical Training System for New-
Graduate Nurses (the Project), during the period from 2016 to 2020 [28]. The Project devel-
oped and piloted a series of technical tools based on the Competency Standard [27]: specifi-
cally, (i) a standard curriculum and textbooks; (ii) a preceptor training manual; and (iii)
clinical training management guidelines. The standard clinical training program for new grad-
uate nurses (incl. a standard curriculum) was designed and further piloted at 20 provincial and
city hospitals located in four provinces and one city in Vietnam [28]. Thus, the effectiveness of
the standard clinical training program needs to be assessed to make an informed policy deci-
sion on the nationwide scaling-up of the post-graduate clinical training program. Further-
more, there is a need for a scientific contribution to estimate the effectiveness of standard
clinical training programs in competencies required for new graduate nurses, beyond the Viet-
namese context [9,13,14,21].

This study aimed to estimate the effectiveness of the standard clinical training program by
employing a difference-in-differences (DID) approach to compare new graduate nurses’ com-
petencies in the intervention group with those in the control group between pre- and post-
clinical training stages. This study serves as the first study of its kind in Vietnam and one of
the few studies worldwide that estimated the effectiveness of clinical training programs exclu-
sively for new graduate nurses.

Methods
Study design and groups

DID, a study design characteristic of quasi-experimental longitudinal studies, is often used for
estimating an impact of a public health intervention because employing a randomized con-
trolled trial is neither feasible nor ethical [29]. In this study, DID was employed because the
intervention involved the process of issuing a national nursing qualification [26].
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Fig 1. Flow diagram showing the number of study participants in the intervention and control groups.

https://doi.org/10.1371/journal.pone.0254238.9001

In this study, a new graduate nurse is defined as an individual who graduated in the last 12
months from any of the three types of nursing education institutions and was willing to obtain
a national nursing practicing certificate or had graduated earlier but became willing to obtain
a national nursing practicing certificate.

The standard clinical training program was implemented at 9 hospitals in four provinces
(Binh Dinh, Dien Bien, Dong Nai, and Vinh Phuc) and in one city (Hanoi) during the study
period from April 2019 to May 2020. Therefore, all the nine hospitals were selected as the
intervention group for this study.

Nghe An and Ho Chi Minh were purposively determined as the province and city from
which the control group hospitals were sought. Of all the government hospitals in Nghe An
and Ho Chi Minh, hospitals whose profiles were matched with those in the intervention group
were identified and listed. Then, all the seven hospitals having new graduate nurses were
selected from the list as the control group.

Of the nine governmental hospitals in the intervention group, eight were provincial hospi-
tals and one was a district hospital. Of the seven government hospitals in the control group,
five and two were provincial hospitals and district hospitals, respectively. A total of 246 and 86
new graduate nurses (N = 332) at the nine hospitals in the intervention group and the seven
hospitals in the control group were targeted, respectively (Fig 1).

Intervention

The clinical training program developed by the Project was composed of three elements: (i)
clinical training for new graduate nurses with a standardized curriculum based on the Compe-
tency Standard; (ii) support provided by trained receptors; and (iii) systematic management in
accordance with the guidelines [30]. To facilitate the training of the intervention group, medi-
cal equipment (e.g., vein injection exercise kit) was provided after completing the
intervention.

The duration of clinical training was pre-determined by the Law on the Medical Examina-
tion and Treatment as nine months. The standard clinical training curriculum set five goals to
be achieved in line with the Competency Standard [27] which is composed of three domains.
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The three domains are further composed of 25 competencies with 110 competency indicators
for measuring the levels of those competencies [27] (S1 File). The five types of capacities a new
graduate nurse is required to achieve during clinical training are: (i) demonstrating evidence-
based fundamental nursing skills; (ii) providing nursing care based on the principles of patient
safety and infection control; (iii) demonstrating effective and proper communication, team
working, and health education to patients and families; (iv) promoting quality improvement
and effective resource management; and (v) providing nursing care in line with the related reg-
ulations and professional ethics. The clinical training curriculum also requires each new grad-
uate nurse to complete a total of 1520 units during the nine-month period. Of the 1520 units,
76 and 1324 are designated as On-the-Job-Training (OJT) and Off-the-Job-Training (Off-]T),
respectively. The rest (i.e. 120 units) are designated as self-learning sessions, such as prepara-
tion and review for both OJT and Off-JT. The curriculum of the clinical training program
defines Off-]T as classroom-based lectures, discussions, group works, experiments, and prac-
tices, and OJT as ward-based practices involving patients (Tables 1 and 2).

A preceptor training program was developed for experienced nurses who will be responsi-
ble for: (i) planning and providing for new graduate nurses with Off-JT; (ii) guiding and sup-
porting them during OJT; and (iii) applying active learning methods, evidence-based
practices, and proper assessments and evaluation for both Off-]T and OJT. The preceptor
training program was designed to be a five-day course composed of 40 units and conducted by
a qualified master trainer with a national certificate of clinical teaching methods.

Both the clinical training program for new graduate nurses and preceptor training program
for experienced nurses were organized by a nurse manager at each hospital. When organizing
and planning for the programs, the guidelines for the management of clinical training for new
graduate nurses needed to be referred to and abided by. The guidelines provided nurse manag-
ers with practical guidance on how to plan for, implement, and evaluate both training pro-
grams. The guidelines recommend that OJT be implemented not exclusively at one
department but at several major departments on a rotational basis (e.g. outpatient department,
pediatric department, obstetric and gynecological department, and surgical department) to
enable new graduate nurses to gain diverse practical experiences and skills.

Table 1. Composition of curriculum for clinical training for new graduate nurses.

Methods Contents Unit
Theory and practice Orientation and nursing regulations 10
Patient safety 16
Basic nursing technique and patient care 12
Patient care management 6
First aid and emergency 12
Communication, Consultation and teamwork 20
Sub-total 76
Practice at clinical Practicing at different clinical departments. Preceptors support new 1,324
departments graduate nurses based on each nurse’s achievement level. Training facility
can apply a rotation program according to a suitable schedule.
Review, self-study, test,and | Review 40
evaluation Nursing process including care plan development 40
Examination and evaluation 32
Summary and closing 8
Sub-total 120
Total 1,520

https://doi.org/10.1371/journal.pone.0254238.t001
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Table 2. Structure and contents of textbook to be used for OJT and Off-JT.

Chapter

Section

1 | Orientation and nursing regulations

1.1

Introduction of organization, regulations of the hospital Implementing clinical training, training program, clinical
learning method for new nurses

1.2

Basic competency standards for nurses in Vietnam

1.3

Applying professional ethics for nurses in Vietnam to the practice of patient care

1.4

Regulations on nursing and patient care

2 | Patient safety

2.1

Application of standard precautions in patient care practice

2.2

Prevention of medical adverse events errors

3 | Basic nursing technique and patient
care

3.1

Pain relief care

3.2

Application of nursing process in patient care

3.3

Receiving, transferring and discharging patients

3.4

Vital sign monitoring

3.5

Specimen collection for testing (blood, sputum, stool, urine)

3.6

Hygiene care of patient

3.7

Patient movement support

3.8

Feeding support to patients

3.9

Medication practice to patients

3.10

Fluid infusion-blood transfusion techniques

3.11

Monitoring volume of in and out fluid

3.12

Wound and drainage tube care techniques

3.13

Pressure ulcer prevention and care for patients

3.14

Excretion care

4 | Patient care management

4.1

Regulations on recording, managing medical records and care templates

4.2

Medical equipment usage and management: monitor, infusion machine, injection pump, electrocardiograph

4.3

Management of medicines and medical consumable supplies

5 | First aid, emergency

5.1

Evaluation of comatose patient based on Glasgow Coma Scale

52

Respiratory support and airway management techniques

5.3

Basic emergency care for cardiac arrest

5.4

Prevention and management of anaphylaxis

6 | Communication, consultation and
teamwork

6.1

Communication skills in patient care

6.2

Health education

6.3

Teamwork skills in health care

https://doi.org/10.1371/journal.pone.0254238.t1002

Outcomes

The change in new graduate nurses’ competencies between the baseline (pre-clinical-training
stage) and follow-up (post-clinical-training stage) was set as the outcome of the intervention.
While there are diverse self-reporting competency assessment tools, none were readily avail-
able for nurses in Vietnam at the time of this study [31]. To assess the competency of new
graduate nurses in Vietnam, a questionnaire based on the Competency Standard was devel-
oped (S2 and S3 Files). To assess the levels of 25 competencies, the scores for the 110 compe-
tency indicators were self-determined by new graduate nurses. The self-determined score for
each indicator was marked based on a three-point Likert scale, i.e. “0 = cannot do,” “1 = can do
with assistance,” and “2 = can do independently.” As shown in Fig 2, the number of the compe-
tency indicators differs from one competency to another. For instance, while the number of
the competency indicators for “Competency 1: demonstrate knowledge based on health and ill-
ness status of individuals, groups, and communities” is two (the smallest), for “Competency 4:
utilize nursing process as framework for nursing plan and interventions” the number of
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Fig 2. Difference-in-differences in mean increases in total competency scores.

https://doi.org/10.1371/journal.pone.0254238.g002

indicators is nine (the greatest). Therefore, a mean competency score of the composing indica-
tors was calculated as the score for each competency (i.e. minimum 0, maximum 2 points).
The final overall scores were calculated for respective new graduate nurses by summing up the
scores of the 25 competencies (i.e. minimum 0, maximum 6 points, theoretically).

The competency standard was originally developed in Vietnamese and English in collabora-
tion with Vietnamese and Australian nursing educators. This study team followed the original
expression to develop a questionnaire. Other questions and scales were developed in English
first, then translated into Vietnamese. Back translation was completed by a Vietnamese profes-
sional who was not engaged in the questionnaire development process.

Prior to the study, a pre-test was conducted for new graduate nurses in the hospitals that
were not involved in both intervention and control groups to correct the expressions of ques-
tionnaire that were difficult to understand. To ensure the content validity of this questionnaire,
the 110 competency indicators were assessed and confirmed through discussing and building
a consensus among national and international nursing educators. An internal consistency
analysis was performed to evaluate the reliability of this scale. The total scale’s internal consis-
tency reported by Cronbach’s o was 0.98, and Cronbach’s a. coefficients of the subscales corre-
sponding to the three domains of the competency standard were 0.97 for domainl, 0.96 for
domain2, and 0.87 for domain3.

Data collection

Self-determined scores were collected using a web-based self-administered questionnaire.
Prior to self-administration, study team members provided target new graduate nurses with
guidance for accessing the web-based questionnaire and responding to questions. Unique IDs
were developed for target nurses and corresponding QR codes were scanned using their per-
sonal mobile phones. Target nurses could then access the first page of the questionnaire
regarding informed consent; only those who consented to their cooperation in this study
could proceed to the next page and answer the questions. The starting dates of the clinical
training program differed between hospitals due to their staff training calendars. For this
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reason, the baseline data were collected during a relatively long period, from April to Septem-
ber 2019, and follow-up data were collected during the period from December 2019 to May
2020, accordingly. Those who participated in the study at a slightly later stage were requested
to retrospectively self-administer the questionnaire for baseline data by recalling their pre-clin-
ical-training situations.

To identify the factors associated with increases in nurses’ competencies, two types of data
in view of earlier studies were collected [10,15,16]. First, individual-specific data (e.g. age, sex,
ethnicity, marital status, and type of pre-service education program) were collected from new
graduate nurses in both groups. Second, clinical-training-facility-specific data (e.g. type of
health facilities, number of nurses, number of beds, and employment statuses) were collected
from hospital information and documentation systems from both groups at the post-clinical-
training stage.

Data analysis

To calculate DID in mean total competency score, first, intra-group differences in mean and
standard deviation were compared between baseline and follow-up data. Then, the mean
increases and standard deviations of competency scores were compared between the interven-
tion and control groups.

In addition, to assess the magnitude and precision of the effect of the standard clinical train-
ing program, Cohen’s d as the effect size and 95% confidence intervals (95% CI) were calcu-
lated [32,33]. The effect sizes were interpreted with five categories, that is, <0 as an adverse
effect, 0-0.20 as no effect, 0.20-0.50 as a small effect, 0.50-0.80 as an intermediate effect, and
>0.80 as a large effect [32].

Lastly, multivariate analysis, namely the generalized linear model, were performed using
the mean increase in competency score as the dependent variable because the characteristics of
the two groups were different. The independent variables for multivariate analyses were
selected based on the results of earlier studies, namely age, baseline score, type of pre-service
education program, and contractual status during clinical training as the individual-specific
independent variables, and type of health facility as the facility-specific independent variable
[10,15,16]. All statistical analyses were performed using SPSS for Windows version 25 (IBM/
SPSS Inc., Chicago, USA), and the effect size and 95% confidence intervals were calculated
using Psychometrica [33].

Ethical considerations

The study protocol was submitted, along with other necessary documents, such as question-
naires, to the Institutional Review Board (IRB) of Hanoi University of Public Health (HUPH),
for its ethical clearance. The protocol was then approved accordingly (274/2019/YTCC-HD3).
The study was conducted in accordance with the principles set out in the Helsinki Declaration
and other regulatory bodies. Prior to distributing the web questionnaire code, the participants
were verbally and adequately briefed on the study’s objectives, data collection procedure, and
voluntary participation. In addition, all new graduate nurses who participated in the study
were requested to read an informed consent form that was displayed on the first page of the
web-based questionnaire. Only the target nurses who agreed to cooperate with this study by
pressing the “approve” button were directed to the following question page. Even though tar-
get nurses approved their cooperation to this study, they could stop at any time before submit-
ting the questionnaire. Target nurses were informed prior to the study that they could not
withdraw their participation once submitting. The seven health facilities in the control group
would receive the standard clinical training program after completion of this study.
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Table 3. Characteristics of study participants.

Individual-specific variables

Age, years
Gender

Ethnicity

Type of pre-service education program

Contractual status with clinical training facility

Clinical-training-facility-specific variables

Type of health facility

Number of beds

Number of nurses

* Mann-Whitney U test.

® Chi-square test.

https://doi.org/10.1371/journal.pone.0254238.t003

Results
Characteristics of targets

Of the 332 targeted new graduate nurses, 280 participated in both the baseline and follow-up
data collection (overall response rate of 84.3%). The 52 non-respondents included 16 dropout
cases from the intervention group (Fig 1). As shown in Table 3, ethnic group, type of pre-ser-
vice education program, contractual status with clinical training facility, and type of health
facility were significantly different between the two groups.

Difference-in-differences in mean total competency score

As shown in Table 4, mean total competency score in the intervention group significantly
increased from 3.55 (SD 1.22) at baseline to 5.16 (SD 0.91) at follow-up, with a large effect size
(Cohen’sd =1.50,95% CI 1.19 to 1.81).

Mean increase in total competency scores of the intervention group (1.61, SD 1.42) was
greater than that of the control group (0.88, SD 1.17). Cohen’s d was 0.53 (95% CI 0.26 to
0.80), indicating an intermediate effect (Table 4).

Fig 2 presents DID of mean total competency scores. The estimated DID was 0.73 (= 5.16-
4.43) (Fig 2).

Reduction in standard deviation in the intervention group was greater than in the control
group (Table 4 and Fig 3).

Comparison of mean of individual competency scores between groups

A greater increase in competency scores of the intervention group than that of the control
group was detected systematically in all 25 competencies (Table 4). In three of the 25

Intervention group Control group (n =74) P-value
(n =206)

Mean (SD) 23.4 (2.73) 235 (2.98) 0.703
Male 35 17.0% 10 13.5% 0.485"
Female 171 83.0% 64 86.5%
Kinh 187 90.8% 73 98.6% 0.024°
Others 19 9.2% 1 1.4%
Intermediate 10 4.9% 4 5.4% <0.001°
College 171 83.4% 41 55.4%
University or higher 24 11.7% 29 39.2%
Permanent contract 71 34.5% 16 21.6% 0.044°
Fix-term contract 94 45.6% 46 62.2%
Internship 41 19.9% 12 16.2%
Provincial hospital 200 97.1% 61 82.4% <0.001°
District hospital 6 2.9% 13 17.6%
0-999 39 18.9% 19 25.7% 0.466"
1000-1499 99 48.1% 32 43.2%
1500-1999 68 33.0% 23 31.1%
0-499 133 64.6% 51 68.9% 0.498"
500-999 73 35.4% 23 31.1%
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Table 4. Comparison of mean, standard deviation, and effect size of total competency scores between intervention and control groups.

Intervention group (n = 206)

Control group (n =74)

Mean increase in competency scores between

intervention-control groups

Effect size ®

Baseline Followup | Cohen’s Baseline Followup | Cohen’s | Intervention Control Cohen’s
Mean | (SD) | Mean | (SD) d (95;%’ Mean | (SD) | Mean | (SD) d (95;%’ Mean | (SD) | Mean | (SD) d (95;%’
Cn €D increase increase CD
Competency Score [min 0- max 2 pt]
1 Data 1.03 |(0.62) | 1.59 | (0.50) 0.99 1.20 | (0.53) | 1.64 | (0.45) 0.90 0.57 (0.77) 0.44 (0.60) 0.17 No
collection (0.71- (0.42- (-0.09-
1.28) 1.37) 0.44)
2 Assessment 0.88 | (0.49) | 1.55 | (0.47) 1.40 1.12 | (0.46) | 1.52 | (0.41) 0.92 0.67 (0.63) 0.40 (0.52) 0.45 Small
(1.09- (0.44- (0.18-
1.70) 1.40) 0.72)

3 Nursing 102 | (0.51) | 1.65 | (0.48) | 1.27 123 | (0.47)| 1.60 | (0.45)| 0.80 0.63 |(0.63)| 037 |(054)| 043 Small

diagnosis (0.97- (0.33- (0.16-
1.57) 1.28) 0.70)

4 Nursing 1.13 | (0.47) | 1.71 |(0.34) 1.41 1.29 |(0.37) | 1.65 | (0.35) 1.00 0.59 (0.52) 0.36 (0.46) 0.44 Small
plan (1.11- (0.52- (0.17-
development 1.72) 1.48) 0.71)

5 Privacy 145 | (0.49) | 1.85 | (0.29) 0.99 1.55 | (0.40) | 1.84 | (0.29) 0.83 0.40 (0.55) 0.30 (0.45) 0.19 No
protection (0.70- (0.36- (-0.07-

1.28) 1.31) 0.46)

6 Proper care 1.37 |(0.50) | 1.89 | (0.23) 1.34 1.38 | (0.42) | 1.82 | (0.33) 1.17 0.53 (0.53) 0.44 (0.46) 0.18 No

delivery (1.03- (0.67- (-0.09-
1.64) 1.66) 0.44)

7 Medication 1.32 | (0.45) | 1.81 |(0.23) 1.37 143 |(0.39) | 1.74 | (0.30) 0.89 0.49 (0.47) 0.31 (0.42) 0.39 Small

administration (1.07- (0.41- (0.12-
1.68) 1.37) 0.66)
8 Care 1.18 | (0.55) | 1.74 | (0.39) 1.18 1.34 |(0.41)| 1.69 | (0.37) 0.90 0.56 (0.59) 0.35 (0.53) 0.37 Small
continuity (0.88- (0.42- (0.11-
1.47) 1.37) 0.64)

9 First aids 1.01 |(0.50) | 1.65 | (0.41) 1.40 1.20 | (0.44) | 1.57 | (0.41) 0.87 0.64 (0.55) 0.37 (0.52) 0.49 Small
(1.10- (0.39— (0.22-
1.70) 1.35) 0.76)

10 Rapport 1.43 |(0.58) | 1.88 | (0.26) 1.00 1.70 | (0.40) | 1.81 | (0.38) 0.28 0.45 (0.65) 0.11 (0.53) 0.54 Intermediate
with patients (0.71- (-0.18- (0.27-

1.29) 0.74) 0.81)

11 132 |(0.55)| 1.77 | (0.36) | 0.97 1.56 | (0.49) | 1.79 | (0.35)| 0.54 045 |(0.63)| 022 |(053)| 038 Small
Interpersonal (0.68- (0.08- (0.11-
communication 1.26) 1.00) 0.65)

12 ICT Skills 1.21 | (0.61) | 1.75 | (0.43) 1.02 1.47 |(0.53) | 1.79 | (0.37) 0.70 0.54 (0.71) 0.32 (0.59) 0.33 Small

(0.73- (0.23- (0.06-
1.31) 1.17) 0.59)

13 Intelligible 1.11 | (0.56) | 1.71 | (0.44) 1.19 1.26 | (0.54) | 1.64 | (0.47) 0.75 0.60 (0.64) 0.39 (0.64) 0.34 Small

explanation (0.90- (0.28- (0.07-
1.49) 1.22) 0.60)

14 Health 0.88 | (0.50) | 1.53 | (0.50) 1.30 1.06 | (0.48) | 1.50 | (0.44) 0.96 0.65 (0.61) 0.44 (0.58) 0.35 Small

education (1.00- (0.48- (0.08-
1.60) 1.44) 0.61)

15 1.44 |(0.41) | 1.83 | (0.26) 1.14 1.58 |(0.32) | 1.79 | (0.30) 0.68 0.39 (0.50) 0.21 (0.38) 0.37 Small

Teamworking (0.84- (0.21- (0.10-
1.43) 1.15) 0.63)

16 1.20 | (0.50) | 1.74 | (0.35) 1.25 1.34 |(0.38) | 1.69 | (0.34) 0.97 0.54 (0.54) 0.35 (0.43) 0.38 Small

Documentation (0.95- (0.49- (0.11-
1.55) 1.45) 0.64)

17 Care 1.03 | (0.43) | 1.60 | (0.41) 1.36 1.24 |(0.43) | 1.56 | (0.41) 0.76 0.57 (0.56) 0.33 (0.49) 0.44 Small

management (1.05- (0.29- (0.17-
1.66) 1.23) 0.71)

(Continued)
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Table 4. (Continued)

Intervention group (n = 206) Control group (n =74) Mean increase in competency scores between
intervention-control groups
Baseline Followup | Cohen’s Baseline Followup | Cohen’s | Intervention Control Cohen’s
Mean | (SD) | Mean | (SD) d (95;%’ Mean | (SD) | Mean | (SD) d (95;%’ Mean | (SD) | Mean | (SD) d (95;%’
Y CD increase increase CD
18 Medical 0.93 |(0.49) | 1.52 | (0.52) 1.17 0.98 |(0.47) | 1.49 | (0.50) 1.05 0.59 (0.67) 0.51 (0.59) 0.12
equipment (0.87- (0.57- (-0.15-
management 1.46) 1.54) 0.39)
19 Resource 0.80 |(0.58) | 1.45 | (0.63) 1.07 1.01 |(0.52) | 1.45 | (0.59) 0.79 0.65 (0.79) 0.44 | (0.71) 0.27
management (0.78- (0.32- (0.01-
1.37) 1.26) 0.54)
20 Working 1.29 |(0.49) | 1.81 |(0.29) 1.29 144 |(0.42) | 1.73 | (0.36) 0.74 0.51 (0.53) 0.29 (0.48) 0.44
environment (0.99- (0.27- (0.17-
1.59) 1.21) 0.70)
21 Quality 102 |(0.49) | 1.60 | (0.44) | 1.25 124 | (0.40) | 1.58 | (0.45)| 0.80 058 |(0.61)| 035 |(0.55)| 039
improvement (0.95- (0.33- (0.13-
1.54) 1.27) 0.66)
22 Evidence 0.63 | (0.54) | 1.26 | (0.64) 1.06 0.85 | (0.52) | 1.26 | (0.55) 0.77 0.63 (0.74) 0.41 (0.66) 0.31
based practice (0.77- (0.29- (0.05-
1.36) 1.24) 0.58)
23 1.21 |(0.50) | 1.77 | (0.34) 1.31 1.49 |(0.39) | 1.68 | (0.37) 0.50 0.57 (0.58) 0.19 (0.52) 0.66
Professional (1.01- (0.04- (0.39-
development 1.61) 0.96) 0.94)
24 Legal 144 |(0.52) | 1.89 | (024)| 111 1.65 | (0.37)| 1.78 | (0.33)| 0.37 045 |(0.56)| 0.14 |(0.46)| 058
compliance (0.82- (-0.09- (0.31-
1.41) 0.83) 0.85)
25 Moral 1.27 | (0.60) | 1.78 | (0.41) 0.99 1.49 |(0.47) | 1.74 | (0.37) 0.59 0.51 (0.71) 0.25 (0.61) 0.39
responsibility (0.70- (0.13- (0.12-
1.28) 1.06) 0.66)
Total 3.55 | (1.22) | 5.16 |(0.91) 1.50 4.13 |(0.93)| 5.01 | (0.91) 0.96 1.61 (1.42) 0.88 (1.17) 0.53
Competency (1.19- (0.48- (0.26-
Score [min 0- 1.81) 1.44) 0.80)

max 6 pt]

* Effect size and 95% confidence interval were calculated by using Psychometrica (33).

Effect size®

Small

Small

Small

Small

Intermediate

Intermediate

Small

Intermediate

b Effect size was categorized into five levels: Adverse Effect: <0; No Effect: 0—0.2; Small Effect: 0.2—0.5; Intermediate Effect: 0.5—0.8, and Large Effect: > 0.8.

https://doi.org/10.1371/journal.pone.0254238.t1004

competencies, an intermediate effect (0.2 < Cohen’s d <0.5) was detected. Cohen’s d for “pro-
fessional development,” “legal compliance,” and “rapport with patients” were 0.66 (95% CI
0.39 to 0.94), 0.58 (95% CI 0.31 to 0.85), and 0.54 (95% CI 0.27 to 0.81), respectively. Cohen’s d

» «

for “medical equipment management,

data collection,” and “proper care delivery” were 0.12

(95% CI -0.15 t0 0.39), 0.17 (95% CI -0.09 to 0.44), and 0.18 (95% CI -0.09 to 0.44), respec-

tively, indicating no effect.

Determinants of mean increase in competency scores

Table 5 shows the results of multivariate analyses. They indicated that implementation of the
standard clinical training produced a slightly positive association with a mean increase in total
competency score (p = 0.04), yet without significance (P = 0.321). However, type of health
facility produced a significantly positive association (f = 0.11, P = 0.007), and baseline compe-
tency score had a significantly negative association with a mean increase in competency scores

(B=-0.75, P < 0.001).
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Fig 3. Comparison of mean and standard deviation of total competency scores between groups.

0

Baseline
4.13(0.93)

Control group

Follow-up
5.01(0.91)

https://doi.org/10.1371/journal.pone.0254238.9003

Table 5. Determinants of the mean increase in total competency scores.

Dependent variable p P-value
Standardized clinical training (intervention) 0.04 0.321
Age -0.05 0.199

Baseline score -0.75 <0.001
Pre-service training * 0.00 0.940
Contractual status ® 0.06 0.118
Type of health facility © 0.11 0.007

Generalized Linear Model was performed as multivariate analysis: Adjusted R* = 0.58, F = 65.44.

* 1 = intermediate, 2 = college, 3 = university or upper.

® 1 = intern, 2 = fix-term contract, 3 = permanent.

¢ Dichotomous variable, where provincial hospital = 1 and district hospital = 0.

https://doi.org/10.1371/journal.pone.0254238.1005
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Discussion
Effectiveness of standard clinical training program

DID was performed to estimate the effectiveness of the clinical training system for new gradu-
ate nurses in Vietnam. The results of DID indicate that the increase in the mean total compe-

tency score of new graduate nurses was significantly greater in the intervention group than in

the control group with an intermediate effect size (Fig 2 and Table 4). However, multivariable
analysis showed that clinical training has a positive association with the mean increase in total
competency score but without significance.

These results imply that the novel standard clinical training program is likely to be effective,
therefore confirming several earlier studies [9-14]. As the earlier studies employed cross-sec-
tional descriptive designs with small sample sizes [9,13,14,21], this study employed a quasi-
experimental longitudinal design with an adequate sample size, therefore providing more reli-
able effectiveness.

A greater increase in the mean total competency score of new graduate nurses in the inter-
vention group could be caused by specific components of the intervention. In the intervention
group, nurse managers of the health facilities planned for and implemented both standard
clinical training programs and preceptor training programs. When planning for standard clin-
ical training programs, they particularly attempted to ensure three key operational elements:
(i) use of competency-based curriculum; (ii) readily available preceptors; and (iii) a set of inter-
ventions on new graduate nurses (i.e. orientation, OJT, Off-]T, and evaluation). These opera-
tional components are likely to have synchronously contributed to achieving the greater
increase in mean total competency scores in the intervention group. These types of clinical
training components were identified as the factors that increase competencies among new
graduate nurses in earlier studies [10,15,16]. In terms of training duration, six months was
reported as an appropriate duration for nurses to obtain clinical leadership competencies [10].
However, the results of our study suggest that nine months, which the MoH set as the standard
clinical training duration in line with the Law on the Medical Examination and Treatment, is
likely to be the appropriate clinical training duration for new graduate nurses to obtain basic
clinical competencies.

In three of the 25 competencies (“professional development,” “legal compliance,” and “rap-
port with patients”), intermediate effects of the standard clinical training were detected, while
no effect was detected in another three competencies (“medical equipment management,”
“data collection,” and “proper care delivery”). All the three competencies in which intermedi-
ate effects were detected are related to personal and professional values that are generally diffi-
cult to change [34,35] and could change when systematic education is involved [36,37]. Thus,
the standard clinical training program might have successfully enabled new graduate nurses to
increase their competencies related to personal and profession values by providing valuable
opportunities to cultivate and further change new graduate nurses’ mindsets on nursing pro-
fessionalism. On the other hand, competencies related to technical knowledge and skills could
increase even in the control group through traditional clinical training programs that are nei-
ther standardized nor systematic, implying that technical knowledge and skills could be
obtained regardless of the type and mode of clinical training received. However, self-reported
competency assessments tend to result in greater increases in competencies related to technical
knowledge and skill [38]; thus, it might be necessary to interpret this as one of the limitations
of self-reported competencies assessments.

Furthermore, the reduction in standard deviation of competencies scores in the interven-
tion group was greater than that in the control group (Fig 3). This implies that the standard
clinical training produced not only more highly competent nursing professionals but also
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more homogeneously competent nursing professionals. There are very few studies that have
addressed and reported the production of homogeneously competent nursing professionals
through clinical training. Particularly in countries where multiple nursing pre-service educa-
tion programs are ongoing in parallel (incl. Vietnam), homogenization or standardization of
the nursing workforce has been a key challenge, as the levels of competencies among new grad-
uate nurses largely differ according to the type of pre-service education programs they com-
pleted. The reduction in standard deviation of competency scores shows the effectiveness of
standard clinical training.

The results of multivariate analyses indicate that intervening (i.e. with novel standard clini-
cal training or traditional clinical training) was not significantly associated with the increase in
total competency scores. On the other hand, type of health facility, specifically having clinical
training at a provincial hospital, was positively associated with a greater mean increase in total
competency score. This implies that provincial hospitals are more capable than district hospi-
tals of undertaking clinical training for new graduate nurses because of their established clini-
cal training systems and more available resources. Another possible interpretation of this is
that some competencies, defined in the Competency Standard and measured in this study,
might not be appropriate and applicable to new graduate nurses assigned to district hospitals.
This is because the types and quality of knowledge, skills, and practices required differ by the
level and function of health facilities [39,40]. In this context, it might be necessary to define
facility-level-specific or facility-function-specific competencies to develop a more customized
clinical training program, while recognizing the importance of homogenization and standardi-
zation of the nursing workforce, particularly when addressing new graduate nurses.

This study found that a mean increase in total competency scores was significantly associated,
not with type of pre-service education program, but with baseline competency scores, even
though several earlier studies reported significant associations between type of pre-service educa-
tion programs and outcomes of patient care [41,42]. This implies that those with greater compe-
tency scores at the start of clinical training were likely to have limited room to increase their
competencies. Capacities and base competencies of new graduate nurses are diverse for two rea-
sons: first, as aforementioned, new graduate nurses have completed different types of pre-service
education programs (i.e. two-year, three-year, or four-year programs). Second, the absence of
nationally standardized curricula for respective types of pre-service education programs allows
each education institution to develop its own original pre-service education curricula.

Policy implications

The results of this study suggest that the introduction of a standard clinical training system
could contribute to homogenizing and standardizing new graduate nurses’ competencies
before they obtain national nursing practicing certificates. However, the objectives and roles of
clinical training should not be limited to filling gaps in competencies between differently edu-
cated new graduate nurses but should go beyond it.

The Government of Vietnam is currently planning to introduce national examinations to
be taken upon the completion of pre-service educational program to obtain a nursing practic-
ing certificate [43]. Thus, respective education institutions will be intervened by adjusting
their curricula to suit the national examination, or developing and applying national standard
pre-service curricula. As it stands, the absence of standard curricula for pre-service education
makes it difficult to enable new graduate nurses to smoothly move into the nursing workforce.
It is crucial to build the seamless professional development pathway from pre-service educa-
tion to clinical training and licensing to ensure a smoother transfer from nursing student to
nursing professional.
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Limitations of the study

The results of multivariate analyses showed no significant association between intervention
(standard clinical training or traditional clinical training) and increase in competency scores.
Therefore, it is necessary to better design future studies to more precisely estimate the effec-
tiveness of the clinical training program.

The Competency Standard was applied to the scale of self-reported assessment of new grad-
uate nurses’ competencies, however, it had not been developed for this specific use. Thus, it is
necessary to develop a nursing competency measurement tool to more precisely estimate new
nurses’ competencies in Vietnam.

In addition, because the data collection period took about one year, nurses who trained in
the health facility at control sites might have obtained information regarding this training pro-
gram or this study. Influence of data contamination should be considered when interpreting
this study’s results.

Conclusion

The results of this study indicated that new graduate nurses who had participated in the stan-
dard clinical training program achieved a significantly greater increase in competency scores
than those who had not. The increase in new graduate nurses’ competencies was attributed not
only to clinical-training-facility factors (e.g. type of health facility) but also to new graduate
nurses’ individual factors (e.g. their pre-clinical training competencies). It is recommended
that the design of clinical training programs be adjusted and customized to the roles and func-
tions of respective health facilities, at least to a certain extent. However, more importantly, the
absence of standard curricula for pre-service education needs to be urgently addressed to max-
imize the effectiveness of clinical training for new graduate nurses. A further study is needed
to more precisely examine the attribution of standard clinical training to an increase in new
graduate nurses’ competencies.
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