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Abstract

Background Needle stick injuries (NSI) can lead to dangerous infectious diseases for health care workers. This study
aimed to determine the predictors of observance of safe injection guidelines in hospital nursing staff, based on pro-
tection motivation theory.

Methods This cross-sectional study was conducted on the nursing staff of five randomly selected teaching

and general hospitals of Shiraz University of Medical Sciences, Fars province, Iran, in 2021. Data were collected using
a researcher-made questionnaire which was developed based on protection motivation theory. Data were processed
and analyzed using SPSS 22 and Amos 24 at a significance level of <0.05. Pearson’s correlation coefficient, Multiple
linear regression, and Structural Equation Modeling were used.

Results The mean age of the participants (No=280) was 32.5+8.09 years. Most of the participants [80%)] had
encountered NSI, patients’blood, or body fluids at least once. Protection motivation was the only predictor of protec-
tive behaviors (3=0.573), while perceived efficacy (3=0.142) and perceived rewards (3=-0.229) were the strongest
predictors of motivation. The structural equation modeling analysis showed that standardized total effects of protec-
tion motivation, perceived response costs, rewards, and efficacy on the protective behaviors were 0.573,-0.159, -.104,
and 0.81, respectively. While standardized total effects of perceived rewards, efficacy, and response cost on protection
motivation were -0.229, 0.142, and -0.033, respectively. The model fit indices indicated the acceptable final model fit.

Conclusion The results suggest that perceived efficacy, perceived effectiveness, and perceived rewards were
the most important predictors of adherence to Safe Injection Guidelines in nursing staff.
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Introduction

Healthcare workers are exposed to blood and other body
fluids daily at work due to needle stick injuries or splash-
ing patient discharges into their eyes, nose, or mouth [1].
These injuries may transmit dangerous infectious dis-
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instruments intended for cutting or puncturing [cannula,
lancets, scalpels, etc.]” account for about 70% of these
cases [3].

The US Centers for Disease Control and Prevention
have estimated that 385,000 injuries occur per year for
hospital staff [4]. Every year, 10 percent of the hospital
staff experience needle stick injuries, worldwide [1, 5].
Different studies reported prevalence of needle stick inju-
ries between 49 to 54 percent in public and teaching hos-
pitals in Fars province, Iran [6-8].

Adherence to standard precautions and following the
relevant guidelines will reduce the risk of needle stick
injuries and occupational contact with the patient’s blood
and other body fluids [4, 9, 10]. Several studies have con-
sidered educational intervention for nurses as one of the
most important methods and strategies to reduce needle
stick injuries [11-15].

The most important factor influencing needle stick
prevention behaviors is the attitude of nurses, which
should be changed through proper training [16]. Theories
and models of human behavior change provide strong
frameworks for understanding how people learn, what
attitudes they have about the behavior, and how and why
they engage in specific behaviors [17, 18]. One of these
theories is the protection motivation theory (PMT)
which was proposed by Rogers (1975), as a cognitive
framework for examining and understanding the causes
of health-protective behaviors and explaining the per-
suading mechanisms of fear appeals [19, 20].

Protection motivation theory consists of five main con-
structs, including perceived threats composed of a com-
bination of individuals’ perceptions about the likelihood
of getting a disease or condition (perceived susceptibil-
ity) and the seriousness of that condition’s consequences
(perceived severity) [18, 21]; perceived rewards which
are defined as the benefits or advantages which individu-
als may experience by doing risky behaviors, and may
be extrinsic (social approval) or intrinsic (e.g. Pleasure
or Accelerating work) [22]; perceived efficacy as a com-
bination of individuals’ perception about the effective-
ness of recommended behavior in diminishing the threat
(response efficacy) and their ability to complete the
behavior despite the barriers and costs (self-efficacy) [20,
23]; response costs including any costs (monetary, per-
sonal, time, effort) that hinder the individuals from doing
recommended behaviors [20, 24]; and protection motiva-
tion or intention to perform the recommended behaviors
[22, 24].

Multiple studies have been conducted to investigate
the factors affecting compliance with safety guidelines
in the provision of nursing services; however, most of
them focused on demographic, cultural, and organiza-
tional factors [25-27]. In the few studies conducted to
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investigate the individual level factors which were effec-
tive on adherence to safe injection guidelines based on
behavior change models and theories, response efficacy,
self-efficacy, response costs [28, 29] significantly pre-
dicted the protective behaviors in nurses or laboratory
staffs.

Thus, given the importance of needle stick injuries for
healthcare workers and the community, and considering
that few studies have investigated the effects of individual
factors of the nursing staff (such as attitudes and beliefs)
on compliance with the principles of safe injections, this
study was conducted to examine the predictors of the
adherence to standard guidelines for safe injections as a
protective behavior using the protective motivation the-
ory among hospital nurses. Accordingly, seven hypoth-
eses were tested:

H1. Protection motivation has a direct, positive and
significant relationship with adherence to safe injec-
tion guidelines.

H2. Perceived threat has a direct positive and sig-
nificant relationship with adherence to safe injection
guidelines.

H3. Perceived rewards have a direct negative and sig-
nificant relationship with adherence to safe injection
guidelines.

H4. Perceived efficacy has a direct, positive, and sig-
nificant relationship with adherence to safe injection
guidelines.

H5. Perceived cost has a direct, negative, and sig-
nificant relationship with adherence to safe injection
guidelines.

H6. Perceived fear has a direct, negative, and sig-
nificant relationship with adherence to safe injection
guidelines.

H7: Experience of exposure to NSI has a direct posi-
tive and significant relationship with adherence to
safe injection guidelines.

Materials and methods
In this cross-sectional study, which was conducted in
Fars province, Iran, in 2021(May to July), the study pop-
ulation was all the nursing staff (nurses, midwives and
operating room staff) of Shiraz University of Medical
Sciences. Having at least 3 months of work experience,
employment in medical departments for at least 12 h per
week, and consent to participate in the study were con-
sidered as inclusion criteria, and the cases who did not
fill out the questionnaire were excluded from the study.
Based on the estimated prevalence of needle stick in
Shiraz teaching hospitals in previous studies [6—8], and
using NCSS PASS 15, a sample size of 280 was calculated
for the study («=0.05, d=0.05, non-response rate 10%).
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Participants were enrolled using multistage random sam-
pling method. For this purpose, first, five teaching and
general hospitals of Shiraz University of Medical Sciences
were randomly selected from 47 hospitals; then, the par-
ticipants were selected based on the number of staff in
each hospital through simple random sampling method.

The data collection tool was a researcher-made ques-
tionnaire consisting of three parts: The first part is a
demographic information form (age, sex, work experi-
ence, level of education, field of study, and awareness
about safe injection guideline). The second part contains
information about the participants’ experiences about
occupational exposure to needle sticks, patients’ blood
and fluids during their career time, including three items
(with not at all, once, twice, three times, four and more
times options). The third part includes a researcher-made
questionnaire which was developed based on protection
motivation theory, including perceived threat (6 items),
internal and external rewards (6 items), response costs
(3 items), perceived efficacy (6 items), and fear (3 items)
all using a 5-point Likert scale (strongly agree to strongly
disagree), protection motivation (7 items) using a 5-point
Likert scale (not at all to definitely), and finally preven-
tive behaviors (7 items) with four-point scale (not at all,
rarely, sometimes, always).

Seven behaviors assessed in this study were using a pro-
tective pad when breaking vials, wearing gloves, glasses,
mask and plastic apron to protect the body against expo-
sure to blood or body secretions, Not putting a needle
head cover on it and avoiding breaking or bending the
needle head before disposing of it.

The face validity of the questionnaire was confirmed by
ten nurses who were interviewed face-to-face and exam-
ined the items in terms of the level of difficulty, appropri-
ateness, and ambiguity. Content validity ratio (CVR) and
content validity index (CVI) were calculated to evaluate
the content validity of the questionnaire, using the opin-
ions of a panel of experts consisting of six health educa-
tion and promotion professionals and four nurses. The
CVR of the items was rated between 0.75 and 1.0, what
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was acceptable based on Lawshe criteria [30], and CVI of
the items rated between 0.81 and 1.0 which was accept-
able based on Waltz and Bussel’s criteria [31]. Internal
consistency of the questionnaire was calculated through
Cronbach alpha (>0.62) for each construct. The exter-
nal consistency was assessed by intra-class correlation
[ICC] in a test- retest on a pilot study with two weeks’
interval (N=30, ICC=0.71, P=0.01). The value of item-
total correlation coefficient of greater than 0.40 for each
study construct was considered as adequate evidence of
convergent validity. Discriminant validity was supported
whenever a correlation between an item and its hypoth-
esized construct was higher than that with the other
constructs [32]. Table 1 shows that all the domains have
success rates for convergent and discriminant validity.

Because of Covid-19 pandemic, questionnaires were
administered online using Porsline, which is an online
survey platform in Iran. For this purpose, the educational
supervisor of each hospital was asked to send the online
questionnaire to the selected personnel, and each per-
sonnel could answer the questionnaire only once on his/
her mobile phone.

Data were analyzed using SPSS 22 statistical software
at a significance level of <0.05. The normality assump-
tion of the variables was checked and confirmed through
Kolmogorov-Simrnov test. Frequency descriptive statis-
tics were used to report the frequency of the participants’
demographic information. The correlation between the
mean scores of constructs were analyzed and reported by
Pearson’s correlation coefficient. Multiple linear regres-
sion analysis was used to identify the factors predicting
protection motivation and NSI preventive behaviors.
Structural Equation Modeling (SEM) by AMOS 24 soft-
ware was used to evaluate the fit indices of proposed
model. Goodness-of-fit indices such as Chi-Square/
Degrees of Freedom Ratio (X*/Df), Root Mean Square
Error of Approximation (RMSEA), Goodness-of-Fit
Index (GFI), Comparative Fit Index (CFI), and Incremen-
tal Fit Index (IFI) were used to assess the final model fit
[33, 34].

Table 1 Convergent and discriminant validity for the designed questionnaire

Construct No. items n Convergent validity Discriminant validity
(Range of correlations) (Range of correlations)

Perceived Threat 6 270 041-045 -0.005-0.28

Perceived rewards 6 270 0.57-0.76 -0.566-0.39

Perceived efficacy 6 270 0.42-0.77 -047-0.51

Perceived costs 3 270 0.81-0.86 -538-0.41

Perceived fear 3 270 0.82-0.91 -0.57-0.339

Protection motivation 7 270 0.52-0.72 -0.27-0.25

Preventive behaviors 7 270 0.49-0.67 -0.012-0.239
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Results
Among 280 distributed questionnaires, 270 were
responded completely and entered in data analysis
(response rate =96.4%). The mean age of the participants
was 32.5+8.09 years. While the experience of exposure
to NSI, blood, and body fluids at least once were reported
56(24.2%), 36(13.4%), and 41(15.2%) participants, respec-
tively. 56(20.7%)participants had reported no experience
of NSI or exposure to patients’ blood or body fluids dur-
ing their career time. The frequency distributions of the
participants’ demographic characteristics are presented
in Table 2.

Bivariate Pearson correlation analysis showed that
there was a moderate positive significant correlation

Table 2 Frequency distributions of the participants’demographic
characteristics

Variable N Percent
Number of participants ~ Hafez 60 222
in each hospital All Asghar 16 59
Shahid Dastgheib 39 144
Valie-Asr (Eqlid city) 25 9.3
Shahid Faghihi 130 48.2
Sex Male 86 319
Female 184 68.1
Profession Nurse 222 822
Others (midwife, operat- 48 17.8
ing room, ...)
Education level Student 9 34
Associate degree 12 4.5
Bachelor degree 233 873
Master degree 13 49
Work experience <2 years 79 31.0
2-5 years 46 18.0
5-10 years 45 176
10-15 years 22 8.6
>15 years 63 24.7
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between protection motivation and behaviors (r=0.558,
P<0.001), but perceived efficacy (r=0.180, P=0.003)
and response cost (r=-0.155, P=0.012) had a weak,
positive, and negative significant correlation with pro-
tective behaviors. On the other hand, perceived rewards
(r=-0.214, p<0.001) and response costs (r=-0.213,
P<0.001) had a weak and negative correlations with pro-
tection motivation (Table 3).

Multiple linear regression analysis was done in two
steps; in the first step (Table 4) the protective behav-
ior was assumed as dependent variable, and the results
revealed that protection motivation was the only sig-
nificant predictor of protective behavior (f=0.50,
»<0.001); however, in the second step in which protec-
tion motivation was assumed as the dependent variable
(Table 5), perceived rewards (fp=-0.205, p=0.027) and
perceived efficacy (f=0.148, p=0.025) were negative
and positive significant predictors of protection motiva-
tion, respectively. It is worth mentioning here that the
model accounted for 29% of the variance in the pro-
tective behaviors and 7% of the variance in protection
motivation.

The findings of structural equation modeling analysis
showed that standardized total effects of protection moti-
vation, perceived response costs, rewards, and efficacy
on the protective behaviors were 0.573, -0.159, -0.104,
and 0.81, respectively. While standardized total effects of
perceived rewards, efficacy and response cost on protec-
tion motivation were -0.229, 0.142, and -0.033, respec-
tively. Perceived threat and exposure experiences did not
enter the model (Fig. 1). The model fit indices indicated
the acceptable final model fit (x> / df=1.276, p=0.281,
NF1=0.989, CFI=0.997, IF1=0.0.998, PCFI=0.199,
PNFI=0.198, RMSEA =0.032).

Discussion

This study aimed to determine the predictors of adher-
ence to standard guidelines for safe injections as a pro-
tective behavior, using protection motivation theory in

Table 3 Matrix of correlation coefficient between protection motivation theory constructs and NSI preventing behaviors

Variables Mean (SD) 1 2 3 4 5 6 7

1. Behavior 20.92(8.09) 1

2. Protection Motivation 30.64(5.39) 0.558" 1

3. Perceived threat 23.55(3.11) 0.026 0.094 1

4. Perceived rewards 15.86(5.24) -0.077 -0.214" -0.108 1

5. Perceived efficacy 22.96(4.93) 0.180" 0.166 0310” -0.198" 1

6. Response costs 8.32(3.19) -0.155" 0213 -0.095 0.726" -0.225" 1

7. Fear 11.76(2.43) 0.060 0014 03117 0.149" 0.148 0.128" 1

8. Exposure 4.95(3.90) 0.050 0.079 0.040 0012 0012 0.082 0.201"
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Table 4 Multiple linear regression analysis of PMT constructs
affecting NSI preventing behaviors

Variables Unstandardized StandardB t sig
coefficients
B SE
Constant 8111 2445 - 3318 0.001
Protection Motiva- 0415  0.046 0.500 9.034 <0.001
tion
Perceived threat -0.127 0078 -0.096 -1.632  0.104
Perceived rewards 0.109  0.063 0.140 1.723  0.086
Perceived efficacy 0.088  0.047 0.109 1.864  0.063
Response costs -0.175  0.101 -0.137 -1.724  0.086
Fear 0.080  0.097 0.048 0.822 0412
Exposure -0.206  0.058 -0.025 -0.440 0.660

Adjusted R?=0.288 p<0.001

Table 5 Multiple linear regression analysis of PMT constructs
affecting NSI protection motivation

Variables Unstandardized StandardB t sig
coefficients
B SE
Constant 30.158 2796 10786 <0.001
Perceived threat -0.030 0.197 -0.019 -0.280 0.780
Perceived rewards  -0.191 0085  -0.205 -2.223 0.027
Perceived efficacy ~ 0.146  0.065  0.148 2.249 0.025
Response costs 0.004 0.140  0.003 0.030 0.976
Fear 0060  0.135 0030 0.448 0.654
Exposure 0.082 0.080 0.065 1.022 0.308

Adjusted R?=0.07 p=0.005

2021. The findings showed that at least 56% of the par-
ticipants had NSI experience during their working years,
while in the study of Askarian et al. (2007), in which 1555
nurses from Fars Province, Iran, participated, the NSI
prevalence was reported to be 52.6% [7]. The prevalence
of NSIs in the total work experience and the last year
in the study of Jahangiri et al. (2016) was 76% and 54%,
respectively [8].

Findings of the present study showed that there was a
moderate positive and significant correlation between the
participants’ protection motivation and their preventive
behaviors; this finding was consistent with those of the
studies of Ismara et al. (2019) in Indonesia [35] and Hos-
seini et al. (2017) in Iran [29]. Multiple behavioral change
theories such as Theory of Reasoned Action (TRA) and
the Theory of Planned Behavior (TPB) also indicate that
motivation is the main determinant of the likelihood of
performing specific behaviors [18].

In the present study, perceived rewards had a weak neg-
ative correlation with protection motivation. In the study
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of Bashirian et al. (2020) [36], 761 healthcare workers
were asked about the reasons for observing COVID-19
preventive behaviors; there were positive and significant
correlations between the intention of preventive behav-
iors and other constructs of PMT. This is not consistent
with the findings of the present study. This might be due
to differences in studied behaviors. On the other hand,
consistent with our findings, Hosseini et al. (2017) [29]
and Ezati Rad et al. (2021) [37] reported negative correla-
tions between perceived rewards and protection motiva-
tions and behaviors, while Lee et al. (2021) [28] found no
significant correlation in this regard.

Consistent with the studies of Fathi et al. (2017) [38]
and Hosseini et al. (2017) [29], in this study response
costs had a weak negative correlation with protection
motivation, while, in the study of Bashirian et al. (2020)
[36], a positive significant correlation was reported
between the intention of preventive behaviors and
response costs; this is not consistent with the findings of
the present study.

The results of this study indicate a significant positive
correlation between perceived efficacy and the nurses’
protective behavior. The findings of the study carried
out by Mortada et al. (2021) [39] also showed that self-
efficacy and response-efficacy were associated with the
intention to participate in COVID-19 protective behav-
iors. In the study by Lee and Seomun (2021) [28], the
nurses’ coping appraisal which included response effi-
cacy, self-efficacy had affected intentions to do secu-
rity behaviors, but no direct effect was seen on the
participants’ behavior, However, intention had moderat-
ing effect on the behavior. Our findings were consistent
with the studies of Ismara et al. (2019) [35], Chen et al.
(2020) [40], Fathi et al. (2017) [38], and Hosseini et al.
(2017) [29].

Finally, in the present study, perceived threat showed
a significant correlation with protective behaviors; how-
ever, Hosseini et al. (2017) [29] and Fathi et al. (2017)
[38] reported a positive relationship between perceived
the threats and protective behaviors. On the other hand,
consistent with the findings of Ezati Rad et al. (2021) [37],
in the present study, perceived fear showed no significant
relationship with protective behaviors.

The results of this study showed that the protection
motivation could explain 29% of the variance of adher-
ence to safe injection guidelines in the hospital nursing
staff. However, perceived rewards and perceived efficacy
were the most powerful negative and positive predic-
tors of motivation, respectively. Hosseini et al. (2017)
[29] reported that PMT explained 32.6% of the variance
of protective behaviors among laboratory personnel. In
their study, perceived susceptibility was the most pow-
erful predictor of protective behaviors. The studies on
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Fig. 1 Standardized parameter estimates for the final model

other protective behaviors revealed different predicting
power of PMT; for example, this theory predicted 25% of
breast self-examination behaviors in the Bashirian et al’s
(2019) study [41] and 64% of Covid-19 preventive behav-
iors in the study of Yazdanpanah et al. (2020) [42].

The structural equation model fit indices in this study
represented an acceptable final model; Yazdanpanah et al.
[42], Lee et al. [28], and Bashirian et al. [36] obtained sim-
ilar results in their studies. Overall, given that nurses are
a key member of the patient care team and their safety
and health are important in advancing health goals [43],
it is necessary to use appropriate theories for health and
care planning.

Limitations

Assessing compliance with needle stick guidelines
through self-reporting and using online surveys were the
most important limitations of this study that may lead
to inaccurate results and information bias, in such a way
that some respondents may not actually adhere to safe
injection guidelines even though they reported they did
so. Researchers may consider using mixed methods (e.g.,
observational methods and self-reports) to assess protec-
tive behaviors in future studies. Another limitation was
unwillingness and weak cooperation of some members
of the research community to participate in the study.
Using cross-sectional design was another limitation of
the study, and no inferences of causality can and should
be made.
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behavior

Conclusion

The results suggest that the framework of the PMT was
found useful for the prediction of NSIs preventive behav-
iors. Perceived efficacy, perceived effectiveness, and per-
ceived rewards were the most important predictors of
Adherence to Safe Injection Guidelines in the nursing
staff. Thus, based on the results of the present study, it
is suggested that development of educational materi-
als and interventions for hospital nurses to comply with
safe injection guidelines should be focused more on these
variables.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512912-023-01687-x.

[ Additional file 1. Questionnaire. }

Acknowledgements

This study was approved and supported by Shiraz University of Medical Sci-
ences, Shiraz, Iran. Hereby, the authors would like to acknowledge all of the
nursing staff in the selected hospitals who participated in the study.

Authors’ contributions

M.K.: design of the work; data analysis and interpretation, drafted the work.

Z K. the acquisition of data, revised manuscript. M.R.F.: the acquisition of data,
revised manuscript. M.G.: the acquisition of data, revised manuscript. FA.:
conception and design of the work, revised manuscript. A.A.: data analysis
and interpretation, revised manuscript. All the authors have approved the
submitted version and have agreed both to be personally accountable for
the author's own contributions and to ensure that questions related to the
accuracy or integrity of any part of the work, even ones in which the author
was not personally involved, are appropriately investigated, resolved, and the
resolution documented in the literature.


https://doi.org/10.1186/s12912-023-01687-x
https://doi.org/10.1186/s12912-023-01687-x

Karimi et al. BMC Nursing (2024) 23:25

Funding
This study was supported and funded by the vice-chancellor of research,
Shiraz University of Medical Sciences, Shiraz, Iran (grant number: 15087).

Availability of data and materials
The datasets used and/or analyzed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

The study was approved by ethics committee of Shiraz University of Medical
Sciences, Iran (code: IRSUMS.REC.1397.770). An informed consent form was
completed and signed by all participants in the study. The questionnaires
were anonymous and the participants were assured that their participation
was voluntary and their information would remain confidential. All methods
were carried out in accordance with relevant guidelines and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Research Center for Health Sciences, Institute of Health, Department

of Health Promotion, School of Health, Shiraz University of Medical Sciences,
Shiraz, Iran. 2Department of Health Promotion, School of Health, Shiraz
University of Medical Sciences, Shiraz, Iran. *Research Center for Health Sci-
ences, Institute of Health, Department of Gerontology, School of Health, Shiraz
University of Medical Sciences, Shiraz, Iran.

Received: 24 June 2023 Accepted: 22 December 2023
Published online: 09 January 2024

References

1. RapisardaV, Loreto C, Vitale E, Matera S, Ragusa R, Coco G, et al. Incidence
of sharp and needle-stick injuries and mucocutaneous blood exposure
among healthcare workers. Future Microbiol. 2019;14(9s):27-31. https://
doi.org/10.2217/fmb-2018-0239.

2. Tabatabaei SM, Pour FB, Avval JO, Osmani S, Mokhtari S, Bekheyr MA.
Occupational exposure to blood and other body fluids among health-
care workers in three teaching hospitals, Southeast Iran. Int J Infect.
2016;3(3):232879. https://doi.org/10.17795/iji-32879.

3. Foda NMT, Elshaer NSM, Sultan YHM. Safe injection procedures, injection
practices, and needlestick injuries among health care workers in operat-
ing rooms. Alexandria J Med. 2018;54(1):85-92. https://doi.org/10.1016/j.
ajme.2016.11.002.

4. Vilarino CL. Workbook for Designing, Implementing, and Evaluating a
Sharps Injury Prevention Program CDC 2008. Revista Enfermeria del
Trabajo. 2013;3(4):162-3.

5. World Health Organization. Occupational health. Needlestick injuries.
Geneva: WHO; 2014.

6. Rezaei S, Hajizadeh M, Zandian H, Fathi A, Nouri B. Period prevalence
and reporting rate of needlestick injuries to nurses in Iran: a system-
atic review and meta-analysis. J Res Nurs Health. 2017;40(4):311-22.
https://doi.org/10.1002/nur.21801.

7. Askarian M, Shaghaghian S, McLaws M-L. Needlestick injuries among
nurses of Fars province Iran. J Ann Epidemiol. 2007;17(12):988-92.
https://doi.org/10.1016/j.annepidem.2007.07.106.

8. Jahangiri M, Rostamabadi A, Hoboubi N, Tadayon N, Soleimani A. Nee-
dle stick injuries and their related safety measures among nurses in a
university hospital, Shiraz Iran. Saf Health Work. 2016;7(1):72-7. https://
doi.org/10.1016/j.shaw.2015.07.006.

9. Birkhead G, Hamilton TE, Kossover R, Perz J, Gangadharan D, Iskander
J. CDC grand rounds: preventing unsafe injection practices in the US
health-care system. MMWR. 2013;62(21):423. PMID: 23718950.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Page 7 of 8

Van Wicklin SA. Safe injection practices. Plast Surg Nurs.
2021;41(2):105-7. https://doi.org/10.1097/PSN.0000000000000379.

. Handiyani H, Kurniawidjaja LM, Irawaty D, Damayanti R. The effective

needle stick injury prevention strategies for nursing students in the
clinical settings: a literature review. Enfermeria Clinica. 2018;28:167-71.
https://doi.org/10.1016/S1130-8621(18)30060-3.

El Beltagy K, El-Saed A, Sallah M, Balkhy HH. Impact of infection control
educational activities on rates and frequencies of percutaneous
injuries (Pls) at a tertiary care hospital in Saudi Arabia. J Infect Public
Health. 2012;5(4):297-303. https://doi.org/10.1016/jjiph.2012.04.002.
Darawad MW, Al-Hussami M. Jordanian nursing students' knowledge
of, attitudes towards, and compliance with infection control precau-
tions. Nurse Educ Today. 2013;33(6):580-3. https://doi.org/10.1016/j.
nedt.2012.06.009.

Yao W-X, Wu Y-L, Yang B, Zhang L-Y, Yao C, Huang C-H, Qian Y-R. Occu-
pational safety training and education for needlestick injuries among
nursing students in China: intervention study. Nurse Educ Today.
2013;33(8):834-7. https://doi.org/10.1016/j.nedt.2009.09.018.

Smith DR, Mihashi M, AdachiY, Shouyama Y, Mouri F, Ishibashi N,
Ishitake T. Organizational climate and its relationship with needlestick
and sharps injuries among Japanese nurses. Am J Infect Control.
2009;37(7):545-50. https://doi.org/10.1016/}.ajic.2008.11.004.

Franchi M, Garzon S, Lagana AS, Baggio S, Cromi A, Ghezzi F, et al. Nee-
dlestick injuries among obstetrics and gynecology trainees: a survey
study. Eur J Obstet Gynecol Reprod Biol. 2021;259:67-74. https://doi.
0rg/10.1016/j.ejogrb.2021.02.005.

Randall R, Cottrell J, James FM. Principles and Foundations of Health
Promotion and Education. USA: Benjamin Cummings; 2011.

Glanz K, Rimer BK, Viswanath K. Health Behavior: Theory, Research, and
Practice. Hoboken: John Wiley and Sons; 2015.

Rogers RW. A protection motivation theory of fear appeals and attitude
changel.J Psychol. 1975;91(1):93-114. https://doi.org/10.1080/00223
980.1975.9915803.

Cummings CL, Rosenthal S, Kong WY. Secondary risk theory: validation
of a novel model of protection motivation. Risk Anal. 2021;41(1):204—
20. https://doi.org/10.1111/risa.13573.

Ashoori F, Karimi M, Seif M. Comparison of the effect of mothers and
students’education on the promotion of oral health behaviours in
female students, using the health belief model. Int J Dent Hyg. 2021.
https://doi.org/10.1111/idh.12564.

Norman P, Conner P. Predicting health behaviour: a social cognition
approach. Predict Health Behav. 2005;1:17-8.

Sadeghi R, Mahmoodabad SSM, Fallahzadeh H, Rezaeian M, Bidaki R,
Khanjani N. Predictive factors for preventing hookah smoking and
health promotion among young people based on the protection
motivation theory. J Educ Health Promot. 2019;8:169. https://doi.org/
10.4103/jehp.jehp_78_19.

Conner M, Norman P. EBOOK: predicting and changing health behav-
jour: research and practice with social cognition models. third edition,
McGraw-hill education open universitypress (UK), 2015.

Markos T, Sinkie SO, Garedew MG. Compliance with infection preven-
tion practices and associated factors among health professionals in the
public hospitals of Kembata Tembaro Zone, south Ethiopia. Health Sci
J.2021;15(7):1-9.

Thakur A, Toppo M, Pal DK. Unsafe injection practices and its predictors
in government health care facilities Of Central India. Int J Med Rev
Case Rep. 2023;7(4):47-51. https://doi.org/10.5455/IJMRCR.172-16698
68821.

Setiaman S, Abdullah S, Kholil K, Sulistyadi K. Analysis of factors adher-
ence to safe injection practice procedures among nurses healthcare
center Qatar. South East Asia Nurs Res. 2019;1(2):61-6.

Lee E, Seomun G. Structural model of the healthcare information security
behavior of nurses applying protection motivation theory. Int J Environ
Res Public Health. 2021;18(4):2084. https://doi.org/10.3390/ijerph 1804
2084.

Hosseini Zijoud S, Rahaei Z, Hekmatimoghaddam S, Dehghani Tafti A,
Sadeghian H. Protective behavior of medical laboratories personnel in
Yazd City: application of protection motivation theory article in Persian. J
Mil Med. 2017;19(2):143-51.

Lawshe CH. A quantitative approach to content validity. Pers Psychol.
1975;28(4):563-75.


https://doi.org/10.2217/fmb-2018-0239
https://doi.org/10.2217/fmb-2018-0239
https://doi.org/10.17795/iji-32879
https://doi.org/10.1016/j.ajme.2016.11.002
https://doi.org/10.1016/j.ajme.2016.11.002
https://doi.org/10.1002/nur.21801
https://doi.org/10.1016/j.annepidem.2007.07.106
https://doi.org/10.1016/j.shaw.2015.07.006
https://doi.org/10.1016/j.shaw.2015.07.006
https://doi.org/10.1097/PSN.0000000000000379
https://doi.org/10.1016/S1130-8621(18)30060-3
https://doi.org/10.1016/j.jiph.2012.04.002
https://doi.org/10.1016/j.nedt.2012.06.009
https://doi.org/10.1016/j.nedt.2012.06.009
https://doi.org/10.1016/j.nedt.2009.09.018
https://doi.org/10.1016/j.ajic.2008.11.004
https://doi.org/10.1016/j.ejogrb.2021.02.005
https://doi.org/10.1016/j.ejogrb.2021.02.005
https://doi.org/10.1080/00223980.1975.9915803
https://doi.org/10.1080/00223980.1975.9915803
https://doi.org/10.1111/risa.13573
https://doi.org/10.1111/idh.12564
https://doi.org/10.4103/jehp.jehp_78_19
https://doi.org/10.4103/jehp.jehp_78_19
https://doi.org/10.5455/IJMRCR.172-1669868821
https://doi.org/10.5455/IJMRCR.172-1669868821
https://doi.org/10.3390/ijerph18042084
https://doi.org/10.3390/ijerph18042084

Karimi et al. BMC Nursing (2024) 23:25 Page 8 of 8

31. Lenz ER. Measurement in nursing and health research. forth edition. New
York: Springer Publishing Company; 2010.

32. Fayers PM, Machin D. Quality of life: the assessment, analysis and inter-
pretation of patient-reported outcomes. second edition, John Wiley and
Sons (UK); 2013.

33. Maasoumi R, Mokarami H, Nazifi M, Stallones L, Taban A, Yazdani Aval M,
Samimi K. Psychometric properties of the Persian translation of the Sexual
Quality of Life-Male questionnaire. Am J Mens Health. 2017;11(3):564-72.
https://doi.org/10.1177/15579883166296.

34, Munro BH. Statistical methods for health care research. Fifth edition, Lip-
pincott Williams & Wilkins (UK); 2005.

35. Ismara KI, Husodo AH, Prabandari YS, Hariyono W. Relationship model for
occupational safety and health climate to prevent needlestick injuries for
nurses. Kesmas. 2019;13(3):144-9. https://doi.org/10.21109/kesmas.v13i3.
1989.

36. Bashirian S, Jenabi E, Khazaei S, Barati M, Karimi-Shahanjarini A, Zareian S,
et al. Factors associated with preventive behaviours of COVID-19 among
hospital staff in Iran in 2020: an application of the protection motivation
theory. J Hosp Infect. 2020;105(3):430-3. https://doi.org/10.1016/j.jhin.
2020.04.035.

37. EzatiRad R, Mohseni S, Kamalzadeh Takhti H, Hassani Azad M, Shahabi
N, Aghamolaei T, Norozian F. Application of the protection motivation
theory for predicting COVID-19 preventive behaviors in Hormozgan, Iran:
a cross-sectional study. BMC Public Health. 2021;21(1):1-11. https://doi.
0rg/10.1186/512889-021-10500-w.

38 FathiY, Barati M, Zandiyeh M, Bashirian S. Prediction of preventive
behaviors of the needlestick injuries during surgery among operating
room personnel: application of the health belief model. Int J Occup Med
Environ Health. 2017;8(4):232. https://doi.org/10.15171/ijoem.2017.1051.

39. Mortada E, Abdel-Azeem A, Al Showair A, Zalat MM. Preventive Behaviors
Towards Covid-19 Pandemic Among Healthcare Providers in Saudi Arabia
Using the Protection Motivation Theory. Risk Manag Healthc Policy.
2021;14:685-94. https://doi.org/10.2147/RMHPS289837.

40. Chen F-L, Chen PY, Wu J-C, Chen Y-L, Tung T-H, Lin Y-W. Factors associated
with physicians'behaviours to prevent needlestick and sharp injuries.
PLoS One. 2020;15(3):€0229853. https://doi.org/10.1371/journal.pone.
0229853.

41 Bashirian S, Barati M, Mohammadi Y, Moaddabshoar L, Dogonchi M. An
application of the protection motivation theory to predict breast self-
examination behavior among female healthcare workers. Eur J Breast
Health. 2019;15(2):90. https://doi.org/10.5152/ejbh.2019.4537.

42 Yazdanpanah M, Abadi B, Komendantova N, Zobeidi T, Sieber S. Some at
risk for COVID-19 are reluctant to take precautions, but others are not:

a case from rural in Southern Iran. Front Public Health. 2020;8:562300.
https://doi.org/10.3389/fpubh.2020.562300.

43. Farokhzadian J, Dehghan Nayeri N, Borhani F. The long way ahead to
achieve an effective patient safety culture: challenges perceived by
nurses. BMC Health Serv Res. 2018;18(1):1-13. https://doi.org/10.1186/
512913-018-3467-1.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC



https://doi.org/10.1177/15579883166296
https://doi.org/10.21109/kesmas.v13i3.1989
https://doi.org/10.21109/kesmas.v13i3.1989
https://doi.org/10.1016/j.jhin.2020.04.035
https://doi.org/10.1016/j.jhin.2020.04.035
https://doi.org/10.1186/s12889-021-10500-w
https://doi.org/10.1186/s12889-021-10500-w
https://doi.org/10.15171/ijoem.2017.1051
https://doi.org/10.2147/RMHP.S289837
https://doi.org/10.1371/journal.pone.0229853
https://doi.org/10.1371/journal.pone.0229853
https://doi.org/10.5152/ejbh.2019.4537
https://doi.org/10.3389/fpubh.2020.562300
https://doi.org/10.1186/s12913-018-3467-1
https://doi.org/10.1186/s12913-018-3467-1

	Predictors of hospital nursing staff’s adherence to safe injection guidelines: application of the protection motivation theory in Fars province, Iran
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Introduction
	Materials and methods
	Results
	Discussion
	Limitations
	Conclusion
	Anchor 13
	Acknowledgements
	References


