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ABSTRACT

Introduction: Patients with severe COVID-19 symptoms need respiratory support. Therefore,

: nurses should use oxygen therapy knowledge and skills to treat such patients. Despite heavy

Article info: :  investment in health care training to improve nurses’ skills, such as oxygen therapy skills, only
Received: 22/06/2022 * asmall portion of training is transferred to the workplace.

Accepted: 31/05/2023 :  Objective: The present study aims to predict training transfer (use of oxygen therapy in the
Available Online: 01/10/2023 *  workplace) among nurses using the theory of planned behavior (TPB).

Materials and Methods: This cross-sectional study was conducted on nurses who
participated in the oxygen therapy workshop and was selected using the method proposed
by a random sample of 127 nurses. The TPB questionnaire and the oxygen therapy checklist
were used to collect data. To analyze the data, structural equation modeling was applied.

Results: The results showed that nurses’ attitudes toward oxygen therapy (B=0.358, 95%Cl,
0.182%-0.542%, P=0.01), subjective norms regarding oxygen therapy (B=0.246 95%ClI,
0.0.018%-0.223%, P=0.01), and perceived behavioral control over oxygen therapy ($=0.229,
95%Cl, 0.050%-0.264%, P=0.01) are significant predictors of intention toward oxygen therapy
application. Moreover, the results showed that perceived behavioral control over oxygen
therapy (B=0.412, 95%Cl, 0.226%-0.499%, P=0.01) and intention toward the use of oxygen
therapy (B=0.360, 95%Cl, 0.241%-0.640%, P=0.01) are significant predictors of nurses’ actual

Keywords: use of oxygen therapy.

Training transfer, Theory of Conclusion: The TPB can predict the intention to use oxygen therapy and the actual use of
planned behavior, Oxygen . oxygen therapy in nursing staff. Therefore, this theory can guide health officials to create a
therapy, Nurse . suitable environment for using oxygen therapy.
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Highlights

* Despite heavy investment in health care training to improve nurses’ skills, such as oxygen therapy, only a small
portion of training is transferred to the workplace.

* Training transfer is of the utmost importance to nurses because it allows them to meet the growing and changing
demands of the workplace and improve the quality of healthcare services.

* The theory of planned behavior suggests that intention can be the most effective variable in predicting human
behavior in all contexts, including training transfer.

Plain Language Summary

Owing to the high cost of implementing oxygen therapy, the main question is whether nurses use this training in
the workplace. Hence, understanding what factors contribute to nurses’ use of oxygen therapy is critical. The present
study aims to predict training transfer among nurses using the theory of planned behavior (TPB). A TPB questionnaire
and an oxygen therapy checklist were applied to 127 randomly selected nurses. The results showed that nurses’
attitudes, subjective norms regarding oxygen therapy, and perceived behavioral control over oxygen therapy were
significant predictors of intention toward oxygen therapy application. Moreover, perceived behavioral control over
oxygen therapy and intention toward the use of oxygen therapy are significant predictors of nurses’ actual use of

oxygen therapy.

Introduction

ince the onset of the COVID-19 pandemic in

December 2019, the disease has dramati-

cally affected millions worldwide [1]. Stud-

ies show that about 14% of patients must

be hospitalized since they show severe
symptoms such as pneumonia, respiratory failure, and
even death [2-4]. Reports suggest that mortality due
to COVID-19 results from alveolar damage and respira-
tory loss [5]. Guan et al. reported that about 90% of the
patients need oxygen therapy [6]. Therefore, respira-
tory support, or oxygen therapy, is critical for treating
patients with severe symptoms [7]; oxygen therapy is
recommended as the first step in treating hypoxemic
patients such as COVID-19 [8, 9]. Empirical studies have
also demonstrated oxygen therapy’s efficiency in treat-
ing COVID patients [10, 11]. In this line, Shen et al. ar-
gued that oxygen therapy was instrumental in suppress-
ing the pathogen by disrupting its replication cycle and
boosting the immune system [12].

Owing to the paramount importance of oxygen ther-
apy in treating COVID-19 patients, 5 courses of oxygen
therapy were held in a hospital in Tehran City, Iran, in
2021 to improve the nurses’ knowledge and skills of ox-
ygen therapy; 164 nurses participated in these courses.
Because of the high cost of implementing such courses,
the main question is whether nurses use this training

in the workplace. Hence, the issue of training transfer,
defined as the maintenance and use of learned atti-
tudes, knowledge, and skills in the workplace [13-15], is
considered the main criterion of training effectiveness
[16, 17]. Training transfer is of the utmost importance to
nurses because it allows them to meet the growing and
changing demands of the workplace and improve the
quality of healthcare services [17, 18].

However, the healthcare sector is lacking in training
transfer research [17, 19, 20], and a majority of the
training transfer research has been conducted in other
settings [17], showing that training transfer is confront-
ed with difficulties in organizations [21]. Hutchins also
states that learners use less than 40% of the knowledge
and skills learned from the courses [22]. Similarly, Wex-
ley and Latham found that the training transfer rate is
about 40% immediately after training, which drops to
25% after 6 months and 15% after 12 months [23]. In
the nursing profession, also, the “transfer problem” ex-
ists [17]. The reports indicate that in health and hygiene,
only a small part of the knowledge and skills acquired in
training courses is used in the workplace [24].

Various models have been developed to understand the
process of training transfer, among which the systematic
model of training transfer is a reference and framework for
understanding the training transfer process [15]. Based on
this model, various research studies have been conducted
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and published in training transfer [14, 25, 26]. However, the
existing models of training transfer do not emphasize the
learners’ intention to transfer their knowledge and skills as
a predictor of training transfer behavior [27, 28]. Factor-
ing this element in the theory of planned behavior (TPB)
suggests that intention can be the most effective variable
in predicting human behavior in all contexts, including the
context of training transfer [29].

According to the TPB, training transfer intention and its
antecedents, i.e. attitude, subjective norms (SN), and per-
ceived behavioral control (PBC), are the main predictors of
behavior. This theory posits that behavior (training trans-
fer) is shaped by intention, which is, in turn, determined by
the perception that the behavior is desirable (positive atti-
tude), people who are important to the individual approve
of the behavior (SN), and the behavior is feasible that show
perceived behavioral control [30]. Therefore, the present
study uses the TPB as the main research framework to in-
vestigate training transfer behavior among nurses.

Material and Methods

This study used a cross-sectional, correlational re-
search design to answer the research hypotheses. The
target population included all nurses working in one
of the educational hospitals affiliated with the Shahid
Beheshti University, Tehran, Iran (n=722), who partici-
pated in 5 oxygen therapy workshops in 2021 (n=283).
Of whom a random sample was selected using the
formula proposed by Hair et al. [31]. According to this
formula, the minimum sample size required to obtain a
statistical power of 95% and an R? value of 0.10 was 103
individuals. However, 143 questionnaires were distrib-
uted among the nurses participating in the workshops
to compensate for the sample loss.

To collect data, the following two measurement tools
were used. TPB questionnaire that was previously vali-
dated by researchers [32-35]. This questionnaire with 17
items has 4 constructs: Attitude toward training transfer
(5 items), SN regarding training transfer (3 items), PBC
over training transfer (4 items), and training transfer in-
tention (5 items). To rank the answers, a 5-point Likert
scale was used (1=strongly disagree, 2=disagree, 3=neu-
tral, 4=agree, and 5=strongly agree). Another tool was
the oxygen therapy checklist, a 5-item checklist used to
assess nurses’ actual training transfer behavior in the
field of oxygen therapy. To rank the answers, a scale
with 5 options was used (1=very low, 2=low, 3=medium,
4=high, 5=very high). Finally, for both measurement
tools, the score of each structure was determined based
on the mean score of the items.
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Before implementing the survey, the psychometric
properties of the scales were examined in terms of face,
content, and construct validity. Three medical practitio-
ners assessed the face validity of the scales in terms of
readability, comprehensibility, and wording. Some mi-
nor modifications were made to the survey based on
the expert’s inputs. Afterward, the content validity of
the survey was explored. Assessment of content validity
involved empirical methods to determine the content
validity ratio (CVR), which represents the essentiality of
each item, and the content validity index (CVI), which
measures the relevance of each item to the underlying
construct. In this regard, 6 academicians with publica-
tions on TPB and 4 medical practitioners with knowl-
edge and experience in oxygen therapy were selected.
The panelists were then asked to rate each item regard-
ing CVR and CVI. A 3-point scale (1=essential, 2=useful
but not essential, and 3=not essential) was used to mea-
sure CVR. In addition, a 4-point scale (1=not relevant,
2=somewhat relevant, 3=quite relevant, and 4=highly
relevant) was used to quantify CVI. Judged by a panel of
10 experts, the minimum values of CVR [36, 37] and CVI
[38] must be at least 0.62 and 0.78, respectively. CVR
analysis of the oxygen therapy checklist revealed that
the scores of items 2, 6, and 9 were below the cut-off
point. Hence they were removed from the checklist.
However, the CVR and CVI values of other items are sat-
isfactory. Accordingly, items are deemed content valid.
Additionally, confirmatory factor analysis was run to as-
sess the construct validity of the scales. Moreover, the
guestionnaire was pilot-tested on 32 nurses, and the re-
liability test showed all the scales possess acceptable a
values above 70%.

The TPB survey was implemented immediately after
the workshops, and 2 weeks after the workshops, the
head nurses of the same participants were asked to fill
out the oxygen therapy checklist. Head nurses are in di-
rect contact with nurses, hence a good source to rate
participants’ oxygen therapy behavior. In this way, head
nurses rated participants’ oxygen therapy behavior.

To analyze the data, structural equation modeling was
applied using Smart-PLS3 software.

Results
Out of 143 questionnaires, 127 were returned, yield-
ing a response rate of 89%. The results of the descriptive

analysis of the samples are given in Table 1.

Structural equation modeling is a two-step process. In
the first step, measurement models/factorial structure
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Table 1. Demographic information of the research samples (n=127)

October 2023, Volume 33, Number 4

Variables No. (%)
Female 109(85.8)
Gender

Male 18(14.1)

BSC 91(71.6)

Education in nursing MSc 35(27.5)
PhD 1(0.78)

1-5 36(28.3)

6-10 45(35.4)

Work experience (y) 11-15 19(14.9)
16-20 18(14.1)

>21 9(7)

of the measures are examined to assess the construct
validity of the scales. Since all of the measurement
models in the present study are reflective, composite
reliability and Cronbach a are used to assess internal
consistency. Also, factor loading and average variance
extracted (AVE) are used to assess convergent validity,
and Heterotrait-Monotrait ratio of correlations (HTMT)
and Fornell and Larcker to assess divergent validity. Af-
ter validating the measurement models, the structural
model was examined to test the research hypotheses in
The second stage. For this purpose, 3 metrics are used:
Path coefficient (its value should be significant), deter-
mination coefficient (R?), and predictive relevance (Q?);
its value should be greater than 0 [31].

A preliminary assessment of the measurement mod-
els showed that item 6 of the attitude scale, item 2 of
the SN scale, and item 6 of the oxygen therapy checklist
had a factor loading below the threshold value. Hence,
these items were removed from the model. The clipped
measurement models were then re-evaluated. CVR and
CVI metrics demonstrate that the measures are valid
regarding content validity. Results also show that fac-
tor loadings of the items and AVEs of the measures are
above the threshold values, indicating that the mea-
surement tools possess convergent validity. Composite
reliability and Cronbach a values of the measures sur-
pass the acceptable cut-off points, proving the ques-
tionnaires are reliable (Table 2). The results showed that
all measurement models/tools had the desired validity
and reliability (Table 3). Besides, the results of the For-
nell and Larcker test and HTMT, as indicated in Table 4,
demonstrate that the measures have divergent validity.

After establishing the validity and reliability of the
measures, the structural model assessment was done.
The first criterion in evaluating the structural model is
the path coefficient. Based on the t-test statistics scores
(bootstrapping procedure), the 3 variables of attitude
toward training transfer (=0.358, P=0.001), subjective
norms regarding training transfer ($=0.246, P=0.001),
and perceived behavioral control over training trans-
fer (B=0.229, P=0.001) have a positive and significant
effect on nurses’ training transfer intention. Moreover,
two variables of perceived behavioral control (f=0.412,
P=0.001) and intention (f=0.360, P=0.001) positively
and significantly affect nurses’ actual training transfer
behavior. The second criterion in assessing the struc-
tural model is the determination coefficient, indicating
how the model can predict endogenous variable(s). The
TPB predicts approximately 34% of changes in training
transfer intention and 39% of actual training transfer
behavior, which is considered moderate. The third cri-
terion in evaluating the structural model is Q* (Figure 1).
According to the results, the value of this index for the
endogenous variables of intention and actual behavior
is 0.177 and 0.228, respectively, which is greater than 0.

Discussion

This study used the TPB to predict the nurses’ train-
ing transfer behavior. Overall, the results showed that
the TPB could predict the nurses’ actual use of oxygen
therapy techniques. In the following, the results are dis-
cussed one by one.
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Table 2. Results of content validity, internal consistency, and convergent validity

Content Validity

Convergent Validity

Internal Consistency

VLS N CVR CvI Factor Loading AVE (>0.50) Composite Reliability  Cronbach a
(>0.62) (>0.78) (>0.70) : (>0.70) (>0.70)
1 1.00 0.90 0.935
2 0.80 1.00 0.854
Attitude 3 1.00 1.00 0.889 0.703 0.933 0.911
4 1.00 1.00 0.964
5 1.00 1.00 0.729
1 0.80 1.00 0.755
SN 2 0.80 1.00 0.715 0.531 0.818 0.730
3 1.00 1.00 0.790
1 1.00 0.80 0.814
2 1.00 1.00 0.837
PBC 0.649 0.881 0.823
3 1.00 1.00 0.823
4 0.80 0.80 0.745
1 1.00 0.80 0.727
2 0.80 1.00 0.788
Intention 3 0.80 1.00 0.862 0.618 0.889 0.847
4 1.00 1.00 0.843
5 1.00 1.00 0.707
1 1.00 0.80 0.878
2 0.80 1.00 0.913
bﬁﬁta‘\’/?(')r 3 0.80 0.90 0.848 0.691 0.930 0.908
4 1.00 1.00 0.886
5 0.80 0.80 0.799

Abbreviations: CVR: Content validity ratio; CVI: Content validity index; AVE: Average variance extracted; PBC: Perceived behavioral control;

SN: Subjective norms.

The first research hypothesis states that the nurses’
positive attitude toward oxygen therapy use predicts
their intention toward oxygen therapy use. The results
of this study showed that the nurses’ attitude has a pos-
itive and significant effect on their intention toward oxy-
gen therapy use. This result aligns with the TPB and the
previous empirical studies [39, 40]. Previous research
has shown that attitude is the most consistent predic-
tor of behavioral intention. Attitude reflects how much
the nurse attributes positive consequences to training

transfer. Therefore, if nurses think oxygen therapy im-
proves patients’ health, their desire and motivation will
increase.

The second research hypothesis states that the nurses’
SN regarding oxygen therapy use predicts their intention
toward oxygen therapy use. Examining this hypothesis
shows that the nurses’ SN positively and significantly af-
fects their intention toward oxygen therapy use. This
result conflicts with the research by Cheng et al. [39],
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Table 3. Results of the Fornell and Larcker test for divergent validity

October 2023, Volume 33, Number 4

Variables Attitude SN PBC Intention Actual Behavior
Attitude 0.839
SN 0.377 0.729
PBC 0.210 -0.046 0.805
Intention 0.499 0.370 0.292 0.786
Actual behavior 0.519 0.267 0.517 0.480 0.831

Abbreviations: PBC: Perceived behavioral control; AVE: Average variance extracted; SN: Subjective norms.

Note: Diagonal values demonstrate the square root of constructs’ AVEs, and off-diagonal values represent the correlations between the

latent variables.

Lumpe et al. [40], Saleh and Albion [41], and in line of
Shiue et al results [42]. SN indicates the extent to which
nurses expect their co-workers to apply what they have
learned from attending workshops. Regarding this re-
sult, Iran is a collectivist society, and in such societies,
social pressure makes individuals comply with collective
norms and cooperate with the group. That is why SN has
a significant positive effect on nurses’ training transfer.

The third research hypothesis states that the nurses’
PBC over training transfer predicts their intention to-
ward oxygen therapy use. The results show that the
nurses’ PBC positively and significantly affects their in-
tention toward oxygen therapy use. This result is in line
with the TPB and the results of the previous empirical
studies [39, 40, 43-46]. However, they conflict with the
research results by Salleh and Albion [41] and Shiue
[42]. PBC indicates that the nurses’ possession of the
knowledge, skills, time, and equipment of using oxygen
therapy strengthens their motivation to use it.

The fourth study hypothesis states that the nurses’
PBC over oxygen therapy predicts their actual use of

Table 4. Results of HTMT test for divergent validity

oxygen therapy. The results showed that the nurses’
PBC positively and significantly affects their actual use
of oxygen therapy. This result aligns with the TPB and
the results of the previous empirical studies by Cheng et
al. [39] and Gegenfurtner and Testers [46].

The fifth research hypothesis states that the nurses’ in-
tention toward oxygen therapy use predicts their actual
use. Examining this hypothesis shows that the nurses’
oxygen therapy training transfer intention positively and
significantly affects their actual use of oxygen therapy.
This result is in line with the TPB and the previous em-
pirical studies [39, 42, 46, 47]. According to the TPB, in-
tention resembles motivation and desire. If the nurses
are eager to use oxygen therapy, they will likely step in
that direction.

The contribution of our study to the existing knowl-
edge is twofold. From a theoretical standpoint, the
present research is among a few studies that explore
the TPB and shows that the TPB can predict the train-
ing transfer of oxygen therapy to the workplace. From a
practical standpoint, this study can guide managers and

Variables Attitude SN PBC Intention
Attitude
SN 0.559
PBC 0.227 0.179
Intention 0.532 0.422 0.325
Actual behavior 0.584 0.389 0.578 0.510

SN: Subjective norm; PBC: Perceived behavioral control.

Note: All HTMT scores are well below the cut-off point of 0.85.
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Figure 1. Assessment of the measurement models

SN: Subjective norms; PBC: Precieved behavioral control.

Intention
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Behavior
0.386

Note: The values above the lines represent regression coefficients, and those below the lines represent t values.

officials in health and hygiene. As shown, attitude is the
strongest variable affecting behavioral intention. There-
fore, managers need to strengthen the nurses’ attitudes
toward using oxygen therapy. In this regard, managers
can produce educational content on oxygen therapy
and its application and importance. Furthermore, the
present study showed that PBC affects behavioral inten-
tion and actual behavior. In this regard, hospital officials
can empower nursing staff through training workshops.
In addition, managers can enhance nurses’ sense of
control over oxygen therapy by equipping the hospital
with the tools and equipment needed to perform oxy-
gen therapy. Given SN’s positive and significant effect
on oxygen therapy transfer intention, managers can
also set and communicate expectations about oxygen
therapy to nursing staff.
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