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Abstract

Objectives

To investigate the awareness of medical staff regarding venous thromboembolism
(VTE) prophylaxis in Guinea.

Methods

The survey was completed from June 1, 2023 to August 1, 2023 through filling out
self-designed questionnaire including four parts containing demographic data, knowl-
edge, attitude, and practice regarding VTE prophylaxis. Cronbach’s alpha values
were used to analyze the internal consistency of the questionnaire. The results were
analyzed using chi-square tests at a 95% significance level.

Results

Of the 245 medical staff invited to participate in the survey, 211 (86.1%) responded.
Cronbach’s alpha value of the questionnaire was 0.92. The overall correct response
rate for knowledge was 61.5+11.7%, and there were no significant differences
between hospitals, sexes, professions, educational levels, departments, and work-
ing years (P>0.05). The overall affirmative response rates for attitude and practice
were 65.3%+18.4% and 74.8+13.4%, respectively. The affirmative rate of nurses
was higher than that of clinicians in the aspects of attitude (69.51+20.2% vs.
63.0+18.1%) and practice (82.1+16.9% vs. 70.4+10.8%); however, no significant
difference was found (P>0.05).
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Conclusions

The knowledge level, attitude, and practice regarding VTE prophylaxis among medi-
cal staff in Guinea were generally poor. We suggest that medical institutions provide
appropriate VTE prophylaxis-related trainings.

1. Introduction

Venous thromboembolism (VTE), which includes deep venous thrombosis (DVT)
and pulmonary embolism (PE), is a major public health issue worldwide and is esti-
mated to be the third most common cardiovascular event in Western countries [1,2].
In the United States, there were an average of 547,596 adult hospitalizations with

a diagnosis of VTE each year from 2007 to 2009 in a population of 301-307 million
[3]. In recent decades, the prevalence of VTE has increased steadily in developing
countries. A multicenter retrospective study in China found that the VTE-related
hospitalization rates increased from 3.2 per 100,000 to 17.5 per 100,000 from 2007
to 2016 [4]. Despite the gradual increase in VTE disease burden, there is a general
lack of awareness of VTE prevention in different regions [5].

Guinea is a West African country with poor healthcare and a double burden of
communicable and non-communicable diseases [6,7]. VTE is one of the leading
causes of death for hospitalized patients and is considered a preventable disease
if optimal prophylactic strategies are employed [8]. Medical staff play a key role in
preventing VTE by assessing VTE risk and providing appropriate prophylactic mea-
sures. Research has shown that the knowledge and attitude of clinicians regard-
ing VTE can affect the efficacy of VTE prophylaxis [9]. Despite the importance of
preventing VTE among hospitalized patients, no research has been conducted on
the knowledge, attitudes, and practices of medical staff regarding VTE prophylaxis in
Guinea.

Therefore, in this survey, we sought to assess the knowledge, attitude, and
practice of medical staff regarding VTE prophylaxis at the national hospital level
in Guinea, which will contribute to providing suggestions for VTE-related training,
health policy development, and in-hospital VTE prevention and treatment in Guinea.

2. Methods
2.1. Study design

A cross-sectional survey was conducted among medical staff in national hospi-
tals in Guinea to evaluate the knowledge, attitude, and practice of medical staff
regarding venous thromboembolism prophylaxis from June 1, 2023, to August

1, 2023. Guinea has three national hospitals: China—Guinea Friendship Hospi-

tal, Ignace Deen Hospital, and Donka University Hospital. Inclusion criteria: The
participants included all the clinicians, nurses, and pharmacists from all the clinical
departments including internal medicine (Cardiology, Neurology, Acupuncture,
Gastroenterology, Endocrinology, Respiratory medicine, and Nephrology), surgery
(Neurosurgery, General surgery, Urology, Thoracic surgery, and Operating room),
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Intensive Care Unit (ICU), and Emergencies. Exclusion criteria: Administrators, Laboratory Physicians, Imaging Physi-
cians, and Logistics Department staff. This study was approved by the Ethics Review Committee of the China—Guinea
Friendship Hospital. Written informed consent was not required because the survey of medical staff was anonymous
and had minimal risk.

2.2. Questionnaire design

The questionnaire was designed according to previous study and was evaluated and revised with respect to methodology
and content by eight experts in nursing, medical, and surgical fields [10, 11]. The final validated questionnaire consisted
of four parts with 83 items: demographic data (seven items) and knowledge (63 items), attitude (nine items), and prac-
tices regarding VTE prophylaxis (four items). The demographic data collected included respondents’ occupation, age,
department, years of work, educational level, and professional title. Questions about knowledge included five topics with
63 items consisting of basic knowledge, risk assessment, basic prophylaxis, physical prophylaxis, and pharmacological
prophylaxis. Questions about attitude and practice included the following possible responses: “strongly agree,” “agree,”
“neutral,” “disagree,” and “strongly disagree.” Answers defined as “affirmative” included responses of “agree” and “strongly
agree.” All the survey data were entered and checked twice to ensure consistency and accuracy. Cronbach’s alpha values
were used to analyze the internal consistency of the questionnaire.

2.3. Survey procedure

The questionnaire was administered through an on-site survey. A cover letter was sent to all participants to explain the
purpose of the study. All the questionnaires were completed under the supervision of an investigator. All participants were
asked to answer the questions objectively and honestly. The following two steps were mandatory to complete this survey:
1) participants were asked to report their demographic characteristics, and 2) participants had to complete all questions
regarding knowledge, attitude, and practice. Questionnaires with incomplete information were excluded.

2.4. Statistical analysis

Descriptive statistics were used to present demographic data, the correct response rate for participants’ knowledge, and
the rates of affirmative responses for VTE prophylaxis attitude and practice; these are expressed as percentages or as
meanztstandard deviations (SD). Differences in average correct response rates were compared through analysis of vari-
ance, and differences in affirmative response rates were compared using the chi-squared test. A p-value of <0.05 (two-
tailed) was considered statistically significant. All statistical analyses were performed using SPSS software (version 17.0;
SPSS Inc., Chicago, lllinois).

2.5. Inclusivity in global research

Additional information regarding the ethical, cultural, and scientific considerations specific to inclusivity in global research
is included in the S3 Appendix.

3. Results
3.1. General characterisitcs of participants

A total of 245 questionnaires were distributed, of which 211 were included in the analysis, with a response rate of 86.1%.
Cronbach’s alpha value of the questionnaire was 0.92. Of the 211 returned questionnaires, 65 were received from China—
Guinea Friendship Hospital, 133 from Ignace Deen Hospital, and 13 from Donka University Hospital. There were 125
males and 86 females, with 108 clinicians, 98 nurses, and five others (four pharmacists and one laboratory technician).
The average age of all participants was 35.6+10.1 years, and the average working years was 8.4+7.6 years.
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3.2. Knowledge toward VTE prophylaxis

The overall correct response rate was 61.5+11.7%. There were no significant differences in the accuracy rates among

hospitals, sexes, professions, educational levels, departments, and working years (All P>0.05, as shown in Table 1). The
correct response rates for basic knowledge, risk assessment, basic prophylaxis, physical prophylaxis, and pharmacolog-
ical prophylaxis were 70.8+14.4%, 65.0+16.5%, 72.3+22.3%, 44.7 +19.8%, and 45.7 £22.5%, respectively, with signifi-

cant differences (P<0.001).

3.3. Attitude toward VTE prophylaxis

The overall affirmative response rate for attitude was 65.3+18.4%, and there was no significant difference between clini-
cians and nurses (63.0+18.1% vs. 69.5+20.2%, P=0.330). Compared with those of clinicians, nurses had significantly
higher affirmative response rates for Q7, Q9.3, and Q9.4 (P<0.001) (Table 2). As for the attitude toward VTE assessment
(Q1), treatment (Q2), and training (Q4), subgroup analysis based on different departments showed that the affirmative rates
of emergency/ICU (Q1: 97.9%, Q2: 89.6%, Q4: 97.9%) were higher than those in internal medicine (Q1: 84.3%, Q2: 77.5%,
Q4: 85.4%) and surgery (Q1: 93.9%, Q2: 90.9%, Q4: 95.5%) (P=0.023 for Q1, P=0.049 for Q2 and P=0.021 for Q4).

Table 1. Knowledge regarding VTE prophylaxis of medical staff in Guinea.

Characteristic Number of participants, n (%) Average correct response rate+SD (%) P-value
Total 211 (100) 61.5+11.7
Hospital
China-Guinea Friendship Hospital 65 (30.8) 64.0+9.9 0.060
Ignace Deen Hospital 133 (63.0) 60.0+12.2
Donka University Hospital 13 (6.2) 64.0+13.4
Sex
Male 125 (59.2) 61.8+12.6 0.644
Female 86 (40.8) 61.0£10.2
Profession
Clinician 108 (51.2) 60.8+13.5 0.127
Nurse 98 (46.4) 62.6+9.3
Others 5(2.4) 52.7+9.1
Educational level
High school and below 95 (45.0) 61.5+10.3 0.877
Bachelor’s degree 14 (6.6) 59.6+12.5
Master’s degree 97 (46.0) 61.6+£13.1
Others 5(2.4) 64.4+7.3
Department
Internal medicine 89 (42.2) 60.8+12.4 0.770
Surgery 66 (31.3) 62.2+9.8
Emergency/ICU 48 (22.7) 61.3+13.0
Others 8(3.8) 64.5+11.1
Years of work
<5 74 (35.1) 61.0£11.8 0.673
5-10 76 (36.0) 60.8+13.7
11-20 44 (20.9) 63.3+8.6
>20 17 (8.1) 62.0+8.5
https://doi.org/10.1371/journal.pone.0319855.t001
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Table 2. Attitude regarding VTE prophylaxis of medical staff in Guinea.

Item Affirmative Clinician, n (%) | Nurse, n (%) P-value*
response, n (%) | (N=108) (N=98)
(N=211)

Q1. VTE risk must be assessed in hospitalized patients. 191 (90.5) 96 (88.9) 91 (92.9) 0.348
Q 2. A medical specialist must provide therapy to patients with VTE. 178 (84.4) 90 (83.3) 84 (85.7) 0.702
Q 3. A multidisciplinary team must provide therapy to patients with VTE. 163 (77.3) 81 (75.0) 78 (79.6) 0.507
Q 4. Staff must be trained regularly regarding VTE prophylaxis. 194 (91.9) 97 (89.8) 94 (95.9) 0.112
Q 5. VTE prophylaxis can improve the quality of medical care. 181 (85.8) 91 (84.3) 88 (89.8) 0.303
Q 6. Your medical division encourages you to learn more about VTE prophylaxis. | 161 (76.3) 78 (72.2) 80 (81.6) 0.138
Q 7. Your hospital pays a great deal of attention to VTE prophylaxis. 142 (67.3) 58 (53.7) 81 (82.7) 0.000
Q 8. What are your concerns regarding VTE prophylaxis?

8.1 Financial penalty when the patient cannot be treated with VTE prophylaxis 94 (44.5) 49 (45.4) 45 (45.9) 1.000
8.2 Increased workload 72 (34.1) 36 (33.3) 36 (36.7) 0.662
8.3 Increased medical cost 106 (50.2) 62 (57.4) 43 (43.9) 0.069
8.4 Extended hospital stay 108 (51.2) 59 (54.6) 48 (49.0) 0.485
8.5 Exacerbation of doctor-patient conflicts 72 (34.1) 33 (30.6) 38 (38.8) 0.242
Q 9. What are the difficulties involved in VTE prophylaxis?

9.1 Staff’s knowledge and participation 154 (73.0) 79 (73.2) 75 (76.5) 0.632
9.2 Patient compliance 122 (57.8) 58 (563.7) 64 (65.3) 0.118
9.3 Cooperation among different departments 153 (72.5) 68 (63.0) 84 (85.7) 0.000
9.4 Ability of medical specialist to treat VTE 129 (61.1) 56 (51.9) 73 (74.5) 0.001
9.5 Medical cost 123 (58.3) 66 (61.1) 56 (57.1) 0.574

“Compared with clinicians and nurses.

https://doi.org/10.1371/journal.pone.0319855.t002

3.4. Practice toward VTE prophylaxis

The overall affirmative response rate for practice was 74.8+13.4%, and there was no significant difference between cli-
nicians and nurses (70.4+10.8% vs. 82.1£16.9%, P=0.286). Compared with those of clinicians, nurses had significantly
higher affirmative response rates for VTE assessment and patient education (Q1-Q3, P<0.001). Clinicians and nurses

had lower competence in VTE assessment (Q4) (Table 3).

4. Discussion

The present survey was the first to estimate the knowledge, attitudes, and practices of medical staff regarding VTE pro-
phylaxis in Guinea. The results showed that 1) the overall knowledge level regarding VTE prophylaxis was poor among

Table 3. Practice regarding VTE prophylaxis of medical staff in Guinea.

Item Affirmative Clinician, n (%) | Nurse, n (%) | P-value*
response, n (%) (N=108) (N=98)
(N=211)
Q 1. You always assess VTE risk in hospitalized patients. 169 (80.1) 79 (73.2) 89 (90.8) 0.001
Q 2. You always provide health education regarding VTE prophylaxis for hospitalized 163 (77.3) 77 (71.3) 85 (86.7) 0.010
patients.
Q 3. You can offer advice to patients with VTE. 182 (86.3) 88 (81.5) 92 (93.9) 0.011
Q 4. You understand and have mastered the VTE risk assessment scales. 117 (55.5) 60 (55.6) 56 (57.1) 0.888
“Compared with doctors and nurses.
https://doi.org/10.1371/journal.pone.0319855.t003
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clinicians and nurses; 2) the overall attitude toward VTE prophylaxis was low, while the overall attitude of nurses toward to
VTE prophylaxis was more positive than that of clinicians; 3) the affirmative response rate regarding practices was rela-
tively higher, especially among nurses.

The knowledge of medical staff regarding VTE prophylaxis can affect the efficacy of these practices, with poor knowl-
edge about VTE prophylaxis leading to a lack of standardization and potentially increasing the occurrence of VTE among
hospitalized patients [12]. Our present survey found that the knowledge level regarding VTE prophylaxis was poor, and
this result was not affected by hospital, sex, profession, educational level, department, and working years. Among these
five topics, the correct rates for physical and pharmacological prophylaxis were significantly lower than those for basic
knowledge, risk assessment, and basic prophylaxis. Therefore, we conclude that it is imperative for medical staff to
improve their knowledge of VTE prophylaxis, especially for physical and pharmacological prophylaxis, either through self-
study or by participating in related training on VTE prophylaxis.

Regarding attitudes toward VTE prophylaxis, although there was no significant difference in the overall affirmative
response rate between clinicians and nurses, we found a positive attitude toward VTE prophylaxis among nurses. A
subgroup analysis based on different departments showed that the surgery and ICU/emergency departments had a more
positive attitude in terms of VTE assessment, treatment, and medical staff training than that of the internal medicine
department. VTE is more common in surgical and critically ill patients, which maybe explain medical staff in the surgery or
ICU have a more positive attitude toward VTE prophylaxis. A previous study has shown that VTE prophylaxis has become
a standard of preventive measure in the ICU and surgical departments of developed and developing countries [13,14].

Compared with that of knowledge and attitude, the rate of affirmative responses to practice was relatively higher and the
affirmative responses of the medical staff were higher than that performed in Chinese study [10]. The affirmative responses of
clinicians were lower than those of nurses. Our results also showed that medical staff, including clinicians and nurses, have
not completely mastered VTE prophylaxis, which may have affected overall practices. Our findings suggest that the medical
staff, especially clinicians, should be encouraged to prioritize VTE prophylaxis. To date, multiple validated VTE risk assess-
ment scales exist, and the medical staff should choose the appropriate one based on their area of specialization [15,16].

This study had several limitations. The survey was administered at national hospitals, and these findings may not be
generalizable to other hospitals. However, the included hospitals were all national hospitals that could represent the high-
est level in Guinea. One hospital received very few responses, which may have biased the results. In addition, although
the questionnaire was designed by a research team, it may still contain flaws that could have affected our findings. Finally,
Multiple VTE risk assessment scales exist, while our present study did not specify a particular scale, future studies may
choose the appropriate scale according to specialty.

In conclusion, the medical staff’'s knowledge level, attitude, and practice regarding VTE prophylaxis were generally
poor. Based on these findings, we suggest that medical institutions provide relative training on VTE prophylaxis for medi-
cal staff in Guinea. However, VTE prophylaxis is a multidisciplinary effort that also requires the involvement and coordina-
tion of hospital administrators.

Supporting information
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S2 Appendix: The original data of our questionnaire.
(XLSX)

S3 Appendix: The statement of inclusivity in global research.
(DOCX)

PLOS One | https://doi.org/10.1371/journal.pone.0319855  April 30, 2025 6/8



http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0319855.s001
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0319855.s002
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0319855.s003

PLO\Sﬁ\\.- One

Author contributions

Conceptualization: Xinnong Liu, Zhujiazi Zhang.

Data curation: Xinnong Liu, Soriba Naby Camara, Mamady Diakite, Denis Bernard Raiche.
Formal analysis: Mamady Diakite, Zhujiazi Zhang.

Funding acquisition: Zhujiazi Zhang.

Investigation: Denis Bernard Raiche.

Methodology: Soriba Naby Camara, Denis Bernard Raiche.

Project administration: Soriba Naby Camara, Mamady Diakite, Denis Bernard Raiche, Zhujiazi Zhang.
Resources: Mamady Diakite.

Software: Zhujiazi Zhang.

Supervision: Soriba Naby Camara, Zhujiazi Zhang.

Validation: Mamady Diakite, Denis Bernard Raiche.

Writing — original draft: Mamady Diakite.

Writing — review & editing: Xinnong Liu, Zhujiazi Zhang.

References

1. Raskob GE, Angchaisuksiri P, Blanco AN, Buller H, Gallus A, Hunt BJ, et al. ISTH Steering Committee for World Thrombosis Day. Thrombosis: a
major contributor to global disease burden. Arterioscler Thromb Vasc Biol 2014 ; 34(11):2363-71.

2. Wendelboe AM, McCumber M, Hylek EM, Buller H, Weitz JI, Raskob G, et al. Global public awareness of venous thromboembolism. J Thromb
Haemost. 2015;13(8):1365—71. https://doi.org/10.1111/jth.13031 PMID: 26084415

3. Wendelboe AM, Campbell J, Ding K, Bratzler DW, Beckman MG, Reyes NL, et al. Incidence of Venous Thromboembolism in a Racially Diverse
Population of Oklahoma County, Oklahoma. Thromb Haemost. 2021 Jun;121(6):816-825. https://doi.org/10.1055/s-0040-1722189 PMID:
33423245

4. ZhangZ, Lei J, Shao X, Dong F, Wang J, Wang D , et al. China Venous Thromboembolism Study Group. Trends in Hospitalization and In-Hospital
Mortality From VTE, 2007 to 2016, in China. Chest 2019;155(2):342-353.

5. Potere N, Mahé |, Angchaisuksiri P, Cesarman-Maus G, Tan CW, Rashid A, et al. Unmet needs and barriers in venous thromboembolism edu-
cation and awareness among people living with cancer: a global survey. J Thromb Haemost. 2024;22(7):1973—1983. https://doi.org/10.1016/].
jtha.2024.03.019 PMID: 38582384

6. Dev R, Favour-Ofili D, Raparelli V, Behlouli H, Azizi Z, Kublickiene K, et al. Sex and Gender Influence on Cardiovascular Health in Sub-Saharan
Africa: Findings from Ghana, Gambia, Mali, Guinea, and Botswana. Glob. Heart. 2022;17(1):63.

7. GBD 2021 Causes of Death Collaborators. Global burden of 288 causes of death and life expectancy decomposition in 204 countries and ter-
ritories and 811 subnational locations, 1990-2021: a systematic analysis for the Global Burden of Disease Study 2021. Lancet. 2024. May 18;
403(10440):2100-32.

8. Bartlett MA, Mauck KF, Stephenson CR, Ganesh R, Daniels PR. Perioperative Venous Thromboembolism Prophylaxis. Mayo Clin Proc. 2020
Dec;95(12):2775-98. https://doi.org/10.1016/j.mayocp.2020.06.015 PMID: 33276846

9. Richie CD, Castle JT, Davis GA, Bobadilla JL, He Q, Moore MB, et al. Modes of Failure in Venous Thromboembolism Prophylaxis. Angiology.
2022;73(8):712-715. https://doi.org/10.1177/00033197221083724 PMID: 35220773
10. Feng S, Li M, Wang K, Hang C, Xu D, Jiang Y, et al. Knowledge, attitude, and practices regarding venous thromboembolism prophylaxis: A survey
of medical staff at a tertiary hospital in China. Medicine (Baltimore) 2021;100(49):e28016.
11. Yu-Fen MA, Yuan XU, Chen YP, Wang XJ, Deng HB, He Y, et al. Nurses’ objective knowledge regarding venous thromboembolism prophylaxis: A
national survey study. Medicine 2018;97(14):e0338.

12. Sun B, Tang X, Liang L, Tong Z. A survey of knowledge and application of mechanical thromboprophylaxis among the medical staff of intensive
care units in North China. Clin Respir J. 2018;12(4):1591-1597. https://doi.org/10.1111/crj.12715 PMID: 28960850

13. Bartlett MA, Mauck KF, Stephenson CR, Ganesh R, Daniels PR. Perioperative Venous Thromboembolism Prophylaxis. Mayo Clin Proc.
2020;95(12):2775-2798. https://doi.org/10.1016/j.mayocp.2020.06.015 PMID: 33276846

PLOS One | https://doi.org/10.1371/journal.pone.0319855  April 30, 2025 718



https://doi.org/10.1111/jth.13031
http://www.ncbi.nlm.nih.gov/pubmed/26084415
https://doi.org/10.1055/s-0040-1722189
http://www.ncbi.nlm.nih.gov/pubmed/33423245
https://doi.org/10.1016/j.jtha.2024.03.019
https://doi.org/10.1016/j.jtha.2024.03.019
http://www.ncbi.nlm.nih.gov/pubmed/38582384
https://doi.org/10.1016/j.mayocp.2020.06.015
http://www.ncbi.nlm.nih.gov/pubmed/33276846
https://doi.org/10.1177/00033197221083724
http://www.ncbi.nlm.nih.gov/pubmed/35220773
https://doi.org/10.1111/crj.12715
http://www.ncbi.nlm.nih.gov/pubmed/28960850
https://doi.org/10.1016/j.mayocp.2020.06.015
http://www.ncbi.nlm.nih.gov/pubmed/33276846

PLO\S\% One

14. Wang C, Ning Y-C, Song L-P, Li P-J, Wang F-H, Ding M-X, et al. Anti-factor Xa level monitoring of low-molecular-weight heparin for preven-
tion of venous thromboembolism in critically ill patients (AXaLPE): protocol of a randomised, open-label controlled clinical trial. BMJ Open.
2023;13(10):e069742. https://doi.org/10.1136/bmjopen-2022-069742 PMID: 37880168

15. Barbar S, Noventa F, Rossetto V, Ferrari A, Brandolin B, Perlati M, et al. A risk assessment model for the identification of hospitalized medical
patients at risk for venous thromboembolism: the Padua Prediction Score. J Thromb Haemost. 2010;8(11):2450-7. https://doi.org/10.1111/].1538-
7836.2010.04044.x PMID: 20738765

16. Shang M-M, Yan R, Wang X-L, Gong W-P, Guo Z-Q. Comparison of 2013 and 2009 versions of Caprini risk assessment models for predicting
VTE in Chinese cancer patients: a retrospective study. J Thromb Thrombolysis. 2020;50(2):446—451. https://doi.org/10.1007/s11239-020-02038-2
PMID: 31975322

PLOS One | https://doi.org/10.1371/journal.pone.0319855  April 30, 2025 8/8


https://doi.org/10.1136/bmjopen-2022-069742
http://www.ncbi.nlm.nih.gov/pubmed/37880168
https://doi.org/10.1111/j.1538-7836.2010.04044.x
https://doi.org/10.1111/j.1538-7836.2010.04044.x
http://www.ncbi.nlm.nih.gov/pubmed/20738765
https://doi.org/10.1007/s11239-020-02038-2
http://www.ncbi.nlm.nih.gov/pubmed/31975322
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

