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Abstract
Background  Sepsis is a medical emergency requiring timely management and available global evidence suggests 
that healthcare workers and students are poorly prepared to effectively diagnose and treat such patients. This 
study evaluates the inter-relationship of healthcare students’ attitudes towards, knowledge of and practice of sepsis 
management as they progress through training in Jamaica.

Methods  A prospective cross-sectional survey using an anonymous self-administered questionnaire with 
convenience sampling was performed among healthcare students at all levels of training. All available medical and 
nursing students from the major public medical and nursing schools in the Kingston Metropolitan Area were included 
in the study. The questionnaire was composed of 25 items covering aspects of the knowledge, attitudes, and practice 
of sepsis management.

Results  The study population consisted of 292 respondents; 210 medical and 82 nursing students. The need for fluid 
resuscitation before ICU admission (72.6%) was the practice question that was correctly identified by the majority of 
students. Most of the remaining items were correctly identified by approximately half of the students including signs 
of sepsis such as altered mental state (56.1%), low systolic blood pressure (53.7%) and tachypnea (50.6%). In contrast, 
very few students could identify the signs that indicated the presence of septic shock such as high serum lactate and 
the need for vasopressors and only 7% of students knew the correct annual sepsis mortality rate. Nursing students 
had higher overall mean correct knowledge and correct practice scores compared to medical students and lower 
incorrect practice scores, although there was no difference in incorrect knowledge scores between the 2 respondent 
groups. A subgroup analysis of students in their final stage of training revealed a more comparable performance of 
the 2 student groups, highlighting the improved performance by both nursing and medical students who received 
either formal sepsis training or were in the late stage of training. Jamaican healthcare students agree that more 
training on sepsis is needed (98.3%) and that sepsis care bundles should be implemented during their training 
courses (94.2%).

Conclusions  This study revealed differences in the healthcare students’ attitudes, knowledge of and practice of 
sepsis in Jamaica. There is the need for training on sepsis and implementation of sepsis care bundles.
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Background
Sepsis is a life-threatening organ dysfunction caused by 
a dysregulated host response to infection [1]. Sepsis syn-
drome is associated with significant morbidity and mor-
tality. It affects 48.9  million individuals with a resultant 
11  million sepsis- related deaths worldwide based on 
2017 estimates [2]. Sepsis is the most common cause of 
in-hospital deaths with over $24 billion USD annual cost 
in the United States (US). While the true incidence of 
sepsis is unknown, it is estimated to kill between one in 
three and one in six affected persons [3–5] or one in four 
on average [4]. The continued trend of persisting high 
prevalence of sepsis despite improvements in vaccines, 
antibiotic therapy and acute care is due to an increase in 
risk factors such as an aging population, invasive proce-
dures, chemotherapy, malnutrition and immunosuppres-
sion [6–8].

Sepsis is a medical emergency that requires early diag-
nosis and treatment to improve patient outcomes and 
therefore appropriate training and heightened awareness 
of healthcare workers is critical in this regard [9]. As such, 
the Surviving Sepsis Campaign (SSC) was developed to 
provide guidance for care of adults with sepsis or septic 
shock in the hospital setting. The international imple-
mentation of SSC bundles consisted of sepsis screening, 
performance, education and audit with feedback reflect-
ing improvements according to current clinical prac-
tice, with the last update in 2021 [10]. The appropriate 
implementation and compliance with SSC bundles have 
been associated with decreased mortality due to sepsis; 
rates decreasing 0.7% for every 3 months that a hospital 
implemented and participated in the SSC [11]. Decreased 
mortality was noted following SSC implementation with 
specific protocols for sepsis care in New York as well as 
in several Intensive Care Units (ICUs) in the US, Europe 
and South America compared to centers that did not 
implement these protocols [12–15].

The management principles of sepsis care bundles 
include doing blood cultures prior to antibiotic admin-
istration, the use of intravenous broad-spectrum anti-
biotics followed by fluid resuscitation and vasopressors 
for hypotension when indicated, and the determination 
of serum lactate to guide therapy. Despite clear evi-
dence for the efficacy of sepsis care bundle implemen-
tation in hospital systems, there is limited application 
of this sepsis management tool globally, particularly 
in developing countries [16]. Several reports indicate 
that healthcare workers and students are poorly pre-
pared to effectively diagnose and manage septic patients 
[17–22]. A previous survey of healthcare professionals 

in Jamaica demonstrated clearly that more sepsis educa-
tion is required and management of sepsis may benefit 
from implementation of SSC in Jamaican hospitals [23]. 
The aim of this study is to evaluate the inter-relation-
ship of Jamaican medical and nursing students’ attitudes 
towards, knowledge of and practice of sepsis manage-
ment as they progress through their training course in an 
effort to provide insight on the suitability of the SSC for 
Jamaican hospitals.

Methods
Ethical approval
Ethical approval was obtained from The University Hos-
pital of the West Indies/The University of the West Indies 
(UHWI/UWI) Faculty of Medical Sciences (FMS) Ethics 
Committee Mona (ECP.32, 16, /17) and Ethics Commit-
tee of Ministry of Health of Jamaica (2016/31).

Questionnaire development and administration
The data collection tool, a 25-item questionnaire, was 
developed by the study authors (KRG, IV) and adjusted 
after an initial pilot study as outlined previously [23]. The 
initial pilot study questionnaire draft included 20 respon-
dents (5 doctors, 5 nurses, 5 medical students and 5 nurs-
ing students) and based on this initial validation, several 
changes were made to improve the content, reliability 
and appropriate difficulty of the instrument. A sample 
of the final questionnaire is provided with details of the 
scoring system as outlined below (Supplementary file S1). 
These included removing redundancies, the demographic 
questions (Q1-9) were adjusted to include open-ended 
options where appropriate to improve data capture, addi-
tional questions were included in the “Attitude” section 
and an option for “don’t know” was added to several ques-
tions. The first section consisted of open-ended questions 
on demographic data (year of training occupation, gender 
and healthcare institution), while the remaining 3 sec-
tions were formatted as multiple-choice questions cover-
ing attitudes, knowledge and practice according to sepsis 
management outlined in the 2016 International Sepsis 
Guidelines. It is important to note that a single question 
may have multiple correct and incorrect answers and so 
we developed independent ‘correct’ and ‘incorrect’ scores 
to more accurately evaluate respondents. At the time of 
the survey, the 2016 SSC guidelines were current and 
all respondents were informed that the questionnaire 
would assess their awareness on current sepsis practice 
guidelines.

We conducted a prospective, cross-sectional study 
using an anonymous self-administered questionnaire 
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between June 15, 2018 and June 14, 2019. All healthcare 
students from public Jamaican Institutions were eligi-
ble for inclusion in the study. Convenience sampling of 
all available medical students at UHWI, the only public 
medical school, and nursing students from the 3 major 
public nursing schools completing training at the UHWI, 
Spanish Town Hospital [24], Kingston Public Hospital 
(KPH) or the Bustamante Children Hospital (BCH) was 
performed across all years of the relevant training course. 
The typical training course for nursing and medical stu-
dents spans a total of 4 years (Y1-Y4) and 5 years (Y1-
Y5), respectively. After informed consent was obtained 
from study participants, they completed and returned 
the questionnaire without an opportunity to research 
answers beforehand.

Assessment of respondent attitudes towards Sepsis 
management
The attitudes towards sepsis management were assessed 
by multiple choice questions 15–17 on the questionnaire, 
to ascertain participants’ feelings regarding the ability of 
healthcare students to recognize patients most at risk for 
sepsis and the need for sepsis training.

Assessment of respondent practice and knowledge of 
Sepsis management
These final 2 sections, sepsis knowledge (Q10-14) and 
practice (Q18-24), were assessed quantitatively, with each 
correct answer of the available multiple choice responses 
being allocated a value of 1 point contributing to the ‘cor-
rect knowledge’ or ‘correct practice’ score. Similarly, each 
incorrect answer was allocated a value of 1 point contrib-
uting to the ‘incorrect knowledge’ or ‘incorrect practice’ 
score. Details of the tabulation method are outlined in a 
previous publication [23], but briefly, 4 scores were tabu-
lated based on the points allocated: a ‘correct knowledge’ 
score, a ‘correct practice’ score, an ‘incorrect knowledge’ 
score and an ‘incorrect practice’ score. The maximum 
possible value for the ‘correct practice’ score was 14 
points, while the maximum possible score for the ‘correct 
knowledge’, ‘incorrect practice’ and ‘incorrect knowledge’ 
scores was 7 points each.

Mean values of each of the 4 tabulated scores were cal-
culated for each respondent group to allow comparison 
and to determine predictors for higher or lower scores 
in each group. High correct scores indicate appropriate 
knowledge or practice for sepsis management while high 
incorrect scores indicate inappropriate knowledge or 
practice. A sample of the questionnaire is provided with 
details of the scoring system (Supplementary file S1).

Statistical analysis
Statistical analyses were performed using the Xstat Soft-
ware, Version 16.6 (Addinsoft, New York, NY). The mean 

and standard deviation or medians with interquartile 
ranges were calculated for outcome variables as appro-
priate. The significance of the difference of score means 
and comparison outcomes in respondent groups were 
calculated using student’s t-test and ANOVA or Mann-
Whitney U and Kruskal-Wallis test as appropriate. Com-
parisons of outcomes across years of training in medical 
students according to each year group (Y1 vs. Y2 vs. Y3 
vs. Y4 vs. Y5). However, due to limited numbers in each 
individual year group for nursing students, outcomes 
across years of training were compared by early training 
(Y2 and Y3) vs. late training (Y4). No completed ques-
tionnaires were obtained from nursing students in Y1 of 
training, who were not purposefully excluded, however, 
the sampling did not capture any of these students. A 
subgroup analysis comparing nursing students (Y4) and 
medical students (Y4 & Y5) in the late stages of clinical 
training was performed to minimize the impact of dif-
ferences in training structures and curricula as well as 
imbalances in the capture of students at different stages 
of training.

Results
Respondent profile
The study population consisted of 292 students; 210 
(71.9%) medical and 82 (28.1%) nursing students. At the 
time of this survey a total of 1535 medical students were 
eligible for study inclusion (270 in Y1, 315 in Y2, 350 in 
Y3, 300 in Y4 and 300 in Y5), so the response rate for cap-
tured medical students was 13.7%. A total of 1400 nurs-
ing students (350 total per each year across the 3 major 
schools) were eligible for study inclusion, so the response 
rate was 5.9%. Most respondents were female 240 (82%) 
and at the time of questionnaire administration all medi-
cal students were completing training at the UHWI, the 
only public medical school. Most nursing students from 
one of 3 major nursing schools in the Kingston Metro-
politan Area were completing training at 1of 4 major 
hospitals, the UHWI 30 (36.6%), KPH 28 (34%), STH 10 
(12.2%) or BCH 3 (3.7%) while a few others 4 (4.9%) were 
completing training at smaller institutions. The current 
year of training of medical students at the time of ques-
tionnaire administration spanned Y1 (1, 1.5%), Y2 (117, 
55.7%) Y3 (23,10.9%), Y4 (50, 23.8%) and Y5 (8, 3.8%). 
The current year of training of nursing students spanned 
Y2 (4, 4.9%), Y3 (1, 1.2%) and Y4 (74, 90.2%). The year 
of training for medical students and nursing students 
was not available in 11/210 (5.2%) and 3/82 (3.7%) cases 
respectively.

Assessment of knowledge
Overall, most students were able to correctly identify sev-
eral signs of sepsis, including altered mental state (164, 
56.1%), low systolic blood pressure (BP) (157, 53.7%) and 
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tachypnea (148, 50.6%) as well as the correct definition 
for sepsis as a dysregulated host response to infection 
(152, 52.0%). Correct responses for defining characteris-
tics of septic shock were less frequent such as need for 
vasopressors (114, 39.0%) and elevated serum lactate (59, 
20.2%).

Nursing and medical students were able to correctly 
identify most of the signs of sepsis (Q10) and the correct 
definition of sepsis (Q11) with similar frequency (range 
45.1–62.1%). However, nursing students were able to 

identify a low systolic blood pressure as an indication of 
sepsis more frequently than med students (63.4 vs. 50.0%, 
p = 0.039). Similarly, nursing students were more likely to 
correctly identify signs of septic shock (Q12), including 
need for vasopressors (60.9 vs. 30.4%, p < 0.001) and high 
serum lactate (41.4 vs. 11.9%, p < 0.001) (Table 1).

Only a few students were able to identify the correct 
annual mortality rate (Q13), approximately 7% in both 
medical and nursing students, with the majority of both 
groups of students (57.1–65.8%) indicating that they were 
unaware of the actual rate. Interestingly, while both medi-
cal and nursing students indicated incorrect responses to 
most factual knowledge questions with similar frequency, 
nursing students were more likely than medical students 
to incorrectly identify abnormal White Blood Cell (WBC 
) (76.8% vs. 63.8%, p = 0.033) and bacteremia (81.7% vs. 
64.2%, p = 0.004) as defining features of sepsis (Table 1).

Assessment of practice
Overall, the frequency of correct responses to ques-
tions about routine practice for sepsis management was 
widely variable from a low of 39/292 (13.3%) to a high of 
212/292 (72.6%). Correct responses were most frequently 
provided in response to questions relating to immedi-
ate resuscitation measures (42.4 − 69.5%) and the need 
for fluid resuscitation before ICU admission 212/292 
(72.6%). The lowest frequency of correct responses was 
provided in response to questions relating to indications 
for prolonged antimicrobial use, especially simultane-
ous fungal infection 39/292 (13.3%), neutropenia 55/292 
(18.8%) and undrainable infectious focus 69/292 (23.6%), 
as well as the optimal timing of antibiotic therapy post 
diagnosis 59/292 (20.2%). Incorrect responses were simi-
larly variable, with frequencies ranging from 3/292 (1.0%) 
to 140/292 (47.9%) (Table 2).

When comparing nursing and medical students, cor-
rect practices were indicated more frequently by nurs-
ing students and incorrect responses by medical students 
with a few exceptions. In particular, correct practices 
related to immediate resuscitation measures such as mea-
suring lactate levels [59/82 (71.9%) vs. 65/210 (30.9%), 
p < 0.001], obtaining blood cultures before antibiotic 
therapy [74/82 (90.2%) vs. 111/210 (52.8%), p < 0.001] and 
the need for broad spectrum antibiotic therapy [72/82 
(87.8%) vs. 131/210 (62.3%), p < 0.001] were correctly 
indicated more frequently by nursing compared to medi-
cal students. However, while the presence of a simulta-
neous fungal infection was noted as requiring prolonged 
antimicrobial therapy by only a few of the students over-
all, medical students were more likely to correctly iden-
tify this indication compared to nursing students [34/210 
(16.1%) vs. 5/82 (6.1%), p = 0.023].

Table 1  Assessment of sepsis management knowledge in 
nursing and medical students (Q10-13)
Variable\Statistic Total

N = 292 
(%)

Med 
Student 
N = 210 
(%)

Nurse 
Student
N = 82 
(%)

p-value

CORRECT ANSWERS
Q10– Signs of Sepsis
-Systolic BP of 100mmHg 
or less

157(53.7) 105(50.0) 52(63.4) 0.039

-Altered Mental State 164(56.1) 113(53.8) 51(62.1) 0.195
-Respiratory rate > 22 
breaths/min

148(50.6) 109(51.9) 39(47.5) 0.506

Q11– Sepsis Definition
- dysregulated host 
response to infection

152(52.0) 115(54.7) 37(45.1) 0.139

Q12– Septic Shock 
Definition
-Hypotension &Vasopres-
sors for MAP

114(39.0) 64(30.4) 50(60.9) < 0.001

- Hypotension & Serum 
Lactate > 2mmol/L

59(20.2) 25(11.9) 34(41.4) < 0.001

Q13– Sepsis Annual 
Mortality Rate
− 20 to 50% 21(7.1) 15(7.14) 6(7.31) 0.960
INCORRECT ANSWERS
Q10– Signs of Sepsis
-PaCO2 < 32mmHg 77(26.3) 57(27.1) 20(24.3) 0.633
-Abnormal WBC < 4 or 
> 12 × 103/ul

197(67.4) 134(63.8) 63(76.8) 0.033

Q11– Sepsis Definition
-Blood Poisoning 43(14.7) 34(16.1) 9(10.9) 0.260
-Bacteremia 202(69.1) 135(64.2) 67(81.7) 0.004
-Allergic Reaction 6(2.0) 5(2.4) 1(1.2) 0.532
Q12– Septic Shock 
Definition
- Hypotension & cardio-
vascular dysfunction

127(43.4) 96(45.7) 31(37.8) 0.222

Q13– Sepsis Annual 
Mortality Rate
− 1 to 5% 8(2.7) 7(3.33) 1(1.21) 0.322
− 10–15% 46(15.7) 37(17.6) 9(10.9) 0.162
− 20 to 30% 43(14.7) 31(14.7) 12(14.6) 0.979
- don’t know 174(59.5) 120(57.1) 54(65.8) 0.174
MAP: mean arterial pressure, mmHg– millimeters mercury, PaCO2: arterial 
partial pressure carbon dioxide, WBC– white blood cell,
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Assessment of attitudes toward Sepsis management
A vast majority of medical (98.6%) and nursing students 
(97.6%) agree that more training on sepsis is needed. Both 
groups of students also agreed that sepsis bundles should 
be implemented at their respective hospitals (91.9% and 
100% respectively). While very few medical students 
(8.6%) and nursing students (3.7%) indicated that they 
were aware of the SSC guidelines, approximately half of 
all the students agreed that healthcare workers were very 
likely or somewhat likely to correctly identify patients at 
risk for sepsis. Nursing students were more likely to agree 
with this statement compared to medical students [67/82 
(81.7%) vs. 87/210 (41.4%, p < 0.001].

Correct and incorrect knowledge and practice scores
Among all students, mean scores (±SD) for ‘correct 
knowledge’ (max 7), ‘incorrect knowledge’ (max 7), ‘cor-
rect practice’ (max 14) and ‘incorrect practice’ (max 7) 
were 2.8(±1.6), 3.2(±1.1), 5.4(±2.8) and 3.5(±1.4). Nursing 
students had higher mean ‘correct knowledge’ (3.3±1.7 vs. 
2.6±1.5, p = 0.001) and ‘correct practice’ scores (6.9±2.2 vs 
4.8±2.7, p < 0.001) compared to medical students. Corre-
spondingly, nursing students had lower mean ‘incorrect 
practice’ scores (2.9±1.5 vs 3.8±1.3, p < 0.001), while there 
was no statistical difference in the incorrect knowledge 
scores between the 2 groups of students. (Fig. 1).

Impact of current year of training on quantitative scores
There were significant differences in correct and incor-
rect scores when compared across years of training. For 
medical students, a significant increase was noted for 
correct knowledge (1.0±0.0 to 3.5±1.3, p = 0.024) and 
correct practice (3.0±0.0 to 6.0±1.7, p < 0.001) scores, 
progressing from years 1 to 5 of training. Similarly, a sig-
nificant decrease of incorrect practice scores (4.0±0.0 
to 3.0±1.7, p < 0.001) was noted over progressive train-
ing years. There was no significant change in incorrect 
knowledge scores (Fig.  2A-D). For nursing students, 
a significant increase was noted for correct knowl-
edge (1.4±1.5 to 3.4±1.6, p = 0.007) and correct practice 
(4.0±2.3 to 7.1±2.0, p = 0.001) scores from early to late 
years of training. There was no significant change in 
either incorrect knowledge or practice scores over the 
same period. (Fig. 3).

Subgroup analysis– comparison of medical and nursing 
students in final stage of training
When comparing knowledge assessments of nursing and 
medical students in their final years of training, there 
were noted differences to the general comparison of 
students in all years. Notably, nursing students were no 
longer able to identify a low systolic blood pressure as an 
indication of sepsis more frequently than med students 
(67.6% vs. 67.2%, p = 0.971). Similarly, nursing students 

Table 2  Assessment of sepsis management practice in nursing 
and medical students (Q18-24)
Variable\Statistic Total

N = 292 
(%)

Med 
Student 
N = 210 
(%)

Nurse 
Student
N = 82 (%)

p-value

CORRECT ANSWERS
Q18– Immediate Resuscitation Measures
Measure Lactate 124(42.4) 65(30.9) 59(71.9) < 0.001
Blood Culture before 
antibiotics

185(63.3) 111(52.8) 74(90.2) < 0.001

Broad Spectrum Antibiotics 203(69.5) 131(62.3) 72(87.8) < 0.001
Q19– Antibiotic use after diagnosis
1 h 59(20.2) 31(14.7) 28(34.1) < 0.001
Q20– Fluid Resuscitation 
Prior to ICU
True 212(72.6) 139(66.1) 73(89.0) < 0.001
Q21– Colloid solution preferable to crystalloid
False 90(30.8) 51(24.2) 39(47.5) < 0.001
Q22– Indications for Blood Culture
Chills 94(32.1) 59(28.0) 35(42.6) 0.017
Hypothermia 78(26.7) 55(26.1) 23(28.0) 0.748
Neutropenia 121(41.4) 79(37.6) 42(51.2) 0.034
Q23– Indications prolonged antimicrobial use
Undrainable Infectious foci 69(23.6) 55(26.1) 14(17.0) 0.100
S. aureus bacteremia 116(39.7) 71(33.8) 45(54.8) 0.001
Neutropenia 55(18.8) 44(20.9) 11(13.4) 0.140
Simultaneous fungal 
infection

39(13.3) 34(16.1) 5(6.1) 0.023

Q24– Typical Antimicrobial Duration 7–10 days
True 120(41.0) 78(37.1) 42(51.2) 0.028
INCORRECT ANSWERS
Q18– Immediate Resuscitation Measures
Blood Transfusion 47(16.0) 28(13.3) 19(23.1) 0.040
Q19– Antibiotic use after diagnosis
20 min 114(39.0) 80(38.0) 34(41.4) 0.597
45 min 13(4.4) 8(3.80) 5(6.09) 0.396
35 h 3(1.0) 3(1.42) 0(0) 0.279
don’t know 103(35.2) 88(41.9) 15(18.2) < 0.001
Q20– Fluid Resuscitation Prior to ICU
False 12(4.1) 11(5.23) 1(1.2) 0.121
don’t know 68(23.2) 60(28.5) 8(9.8) 0.001
Q21– Colloid solution preferable to crystalloid
True 62(21.2) 35(16.6) 27(32.9) 0.002
don’t know 140(47.9) 124(59.0) 16(19.5) < 0.001
Q22– Indications for Blood Culture
Neutrophil Right Shift 91(31.1) 72(34.2) 19(23.1) 0.066
Don’t Know 77(26.3) 62(29.5) 15(18.2) 0.051
Q23– Indications prolonged antimicrobial use
Don’t know 126(43.1) 91(43.3) 35(42.6) 0.921
Q24– Typical Antimicrobial Duration 7–10 days
False 35(11.9) 31(14.7) 4(4.9) 0.020
Don’t Know 137(46.9) 101(48.0) 36(43.9) 0.520
ICU: intensive care unit, S. aureus: Staphylococcus aureus
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and medical student in their final years were equally 
likely to incorrectly identify an abnormal WBC as a sole 
indicator of sepsis (79.7% vs. 79.3%, p = 0.956). Interest-
ingly, medical students were more likely to identify the 
correct definition of sepsis (Q11) in both the general and 
subgroup analysis but this difference achieved statistical 
significance in the subgroup analysis (69.0% vs. 47.3%, 
p = 0.013). Other differences between the 2 groups of 

students identified in the general analysis remained sig-
nificant in the subgroup analysis but was generally less 
marked with noted improvements for medical students 
(Supplementary file S2).

When comparing practice assessments in the sub-
group analysis, correct practices related to the need 
for broad spectrum antibiotic therapy were no longer 
identified more frequently by nursing versus medical 

Fig. 1  Mean ‘Correct’ and ‘Incorrect’ knowledge and practice scores among nursing and medical students. The distribution of scores among medical stu-
dents is compared with that of nursing students. A. Correct Knowledge Score (Range 0–7), B. Incorrect Knowledge Score (Range 0–7), C. Correct Practice 
Score (Range 0–14), D. Incorrect Practice Score (Range 0–7)
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students (90.5% vs. 82.8% p = 0.188). Similarly, the need 
for fluid resuscitation prior to transfer to the ICU (91.9% 
vs. 84.4%), p = 0.186), crystalloid solutions being more 
suitable for resuscitation than colloid (51.4% vs. 50.0%, 
p = 0.880), chills (44.6% vs. 39.7%, p = 0.572) and neu-
tropenia (52.7% vs. 44.8%, p = 0.372) as an indication for 
blood culture and the typical antimicrobial duration of 
7–10 days (50.0% vs. 37.9%), were no longer more fre-
quently correctly identified by nursing compared to med-
ical students. Interestingly, while nursing students were 
still able to more frequently identify the correct time of 
1  h for antibiotic administration after diagnosis (36.5% 
vs. 19.0%, p = 0.028) and that S. aureus bacteremia is an 
indication for prolonged antimicrobial therapy (55.4% 

vs. 32.8%, p = 0.010), several improvements were noted 
for medical students compared to nursing students in 
the subgroup analysis. Specifically, this was noted with 
respect to identifying simultaneous fungal infections 
(27.6% vs. 6.8%, p = 0.001), undrainable infectious foci 
(43.1% vs. 17.6%, p = 0.001) and neutropenia (36.2% vs. 
13.5%, p = 0.002) as indications for prolonged antimicro-
bial therapy in sepsis cases. (Supplementary file S2)

In the subgroup analysis, nursing students still had 
higher ‘correct practice’ scores (7.1±2.0 vs. 6.4±2.2, 
p = 0.041) than medical students but the difference was 
less marked. There was no longer a statistical difference 
in mean ‘correct knowledge’ scores (3.4±1.6 vs. 3.1±1.4, 
p = 0.193) or mean ‘incorrect practice’ scores (2.8±1.4 vs. 

Fig. 2  A-D The distribution of knowledge and practice scores among medical students. Scores are compared across years of medical school training 
(Y1-Y5). A: correct knowledge score, B: incorrect knowledge score, C: correct practice score, D: incorrect practice score
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3.2±1.1, p = 0.126) when comparing nursing and medical 
students and there was still no statistical difference in the 
incorrect knowledge scores between the 2 groups of stu-
dents. (Supplementary file, Figure S1).

Sepsis training analysis
A total of 96 (32.8%) students indicated that at the time 
of taking the questionnaire, they had received some form 
of sepsis training. A majority of nursing students (55/82, 
67.0%) had received sepsis training compared to only 
41/210 (19.5%) medical students (p < 0.001).

Fig. 3  The distribution of knowledge and practice scores among nursing students. Comparison of scores among nursing students in early years of train-
ing (Y2/3) and those in final year of training (Y4 ). A: correct knowledge score, B: incorrect knowledge score, C: correct practice score, D: incorrect practice 
score
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As medical students progressed in their training, the 
proportion of participants who had received sepsis train-
ing increased from 0 to 28.6% by year 5. Similarly, 40% of 
nursing students in their early years of training indicated 
having sepsis training while 71.2% of nursing students in 
their final year of training indicated the same.

The impact of sepsis training was reflective of mean 
knowledge and practice scores obtained by students. 
Overall, students who had some form of sepsis training 
had higher mean correct knowledge (3.1±1.5 vs. 2.6±1.6, 
p = 0.011) and correct practice scores (6.8±2.5 vs. 4.6±2.6, 
p < 0.001) as well as lower mean incorrect practice scores 
(2.8±1.3 vs. 3.9±1.4, p < 0.001) compared to students who 
had no formal sepsis training. There was, however, no 
difference in mean incorrect knowledge scores. For med-
ical students, those with sepsis training had higher mean 
correct practice scores (5.9±2.9 vs. 4.4±2.6, p = 0.002) as 
well as lower mean incorrect practice scores (3.2±1.2 vs. 
3.9±1.3, p = 0.002). The same was true for nursing stu-
dents, those with sepsis training had higher mean cor-
rect practice scores (7.4±1.9 vs. 5.8±2.3, p = 0.001) as 
well as lower mean incorrect practice scores (2.5±1.4 vs. 
3.4±1.6, p = 0.012). Paradoxically, nursing students with 
sepsis training also had higher mean incorrect knowledge 
scores (3.5±0.9 vs. 2.9±1.1, p = 0.014).

Discussion
This study is the first in the Caribbean evaluating health-
care students’ knowledge, practice and attitudes towards 
the management of sepsis. Our study indicates that a 
majority, usually just over half of students, could cor-
rectly identify most clinical signs of sepsis, including an 
altered mental state, hypotension and a dysregulated 
immune response to infection. In contrast, most students 
could not identify the signs that indicated the presence 
of septic shock such as high serum lactate and the need 
for vasopressors in management. Similarly, appropri-
ate practices of sepsis management such as the need for 
broad spectrum antibiotics after blood culture collection 
and the need for fluid resuscitation prior to ICU admis-
sion, both in a timely manner, were identified as such 
by most students. However, while appropriate practice 
requires the use of crystalloid fluid for resuscitation and 
prolonged antimicrobial use in specific circumstances, 
most students could not correctly identify these specific 
practices as appropriate.

A majority of students were able to correctly identify 
signs of sepsis and to highlight the use of blood culture 
collection followed by broad-spectrum antibiotic ther-
apy and fluid resuscitation as key components of sepsis 
management, indicating a good understanding of prac-
tice for the initial management of sepsis within the first 
3  h. However, even for those aspects of sepsis manage-
ment that most students could correctly identify, there 

were still usually 30–40% of students who were unable to 
do so. Further, most students did not have a clear under-
standing of the definition of septic shock and the appro-
priate management of such patients, which is concerning 
since these patients are at the greatest risk for mortality 
[1]. Recent graduates of healthcare institutions need to 
be competent in the recognition, assessment and man-
agement of sepsis to improve outcomes in septic patients 
[22, 25]. This study highlights the need for better sepsis 
education tools to prepare medical and nursing students 
in Jamaica, indicating almost all students agree that more 
formal sepsis training is needed and support implemen-
tation of sepsis bundles at their institutions.

In the general analysis, nursing students indicated cor-
rect sepsis management knowledge and practices more 
frequently than medical students that participated in this 
study with only a few instances in which the reverse was 
true. This difference was also highlighted in the quan-
titative scores in the 2 groups of students. Nursing stu-
dents had higher overall mean correct knowledge and 
correct practice scores compared to medical students 
and lower incorrect practice scores, although there was 
no difference in incorrect knowledge scores between the 
2 respondent groups. However, in our subgroup analy-
sis comparing medical and nursing students in their 
final years of clinical training, we found notable differ-
ences to the general analysis in all students. While nurs-
ing students were still able to identify some elements of 
correct sepsis knowledge and practice, medical students 
showed significant improvement such that in many cases 
both groups of students identified correct responses 
with equal frequency. In several cases, particularly with 
respect to clinical indications for prolonged antibiotic 
administration and the correct definition for sepsis, 
medical students were more likely to identify the correct 
response than nursing students. This indicated that the 
general analysis was potentially impacted by the imbal-
ance in years of training of captured medical students 
(tended to be earlier) and nursing students (tended to be 
later) and the differences in sepsis training curricula for 
the 2 groups of students. This subgroup analysis confirms 
some differences between the 2 groups and further high-
lights the impact of training on the improvements in sep-
sis knowledge and practice over their course of study.

We hypothesize that the noted difference between 
nursing and medical students may be due in large part to 
the more practical experience in direct patient interac-
tion that the training of nurses emphasizes compared to 
the didactic focus of lectures in medical school training. 
Nursing students first experience direct patient interac-
tion in their second year of training compared to the 3rd 
year of training for medical students in Jamaica. Since 
nursing has a particular focus on the practical applica-
tions of vital monitoring and drug administration over 
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prolonged periods, it is likely that nursing students are 
often exposed to patients with sepsis over their training 
course. This gained practical experience provides a work-
ing knowledge of the common presentations of sepsis 
and the appropriate approach to its management, even 
in the absence of formal sepsis training. Indeed, one of 
the aspects of sepsis management that medical students 
were more likely to correctly identify was the need for 
prolonged antimicrobial administration in the case of 
sepsis with a simultaneous fungal infection; a relatively 
rare occurrence not likely to be experienced first-hand by 
many trainees.

Our study highlighted several variables that impacted 
quantitative scores representing appropriate and inap-
propriate sepsis knowledge and practice for both respon-
dent groups. There was a significant increase in correct 
knowledge and practice scores in both nursing and medi-
cal students as they progressed from their early years of 
training to the final year of training. This is an expected 
finding in the study since presumably during the many 
years required to complete nursing and medical school 
training, students would periodically be exposed to 
several aspects of sepsis management. However, the 
expected decrease in incorrect knowledge and prac-
tice for sepsis management during progress in training 
was less consistently demonstrated. Furthermore, stu-
dents indicating that they received formal sepsis training 
obtained higher correct knowledge and correct practice 
scores and lower incorrect practice scores. Interestingly, 
medical students reported that in year 1 none of them 
had yet received formal sepsis training but that increased 
to 28.6% of students in year 5, indicating that these ses-
sions are not formalized as part of the training curricu-
lum. In contrast, approximately 40% of nurses indicated 
receiving sepsis training during their early school years, 
the proportion increasing to just above 70% by their 
final year (year 4) of training. Overall, a larger propor-
tion of nursing students, approximately two-thirds, had 
received formal sepsis training compared to close to 20% 
of all medical students. This is reflective of a more gener-
ally formalized inclusion of sepsis training as part of the 
nursing school curriculum and is also a likely contributor 
of the better performance in the questionnaire compared 
to medical students. This also highlights potential gaps in 
medical student training curricula that necessitate more 
formal sepsis training modules.

Unfortunately, we did not formally evaluate all the 
sources of sepsis information for respondents in our 
survey. Studies on graduate and undergraduate medical 
students in 2 medical schools in Australia on sepsis, were 
in line with other reports indicating that interns’ abil-
ity to recognize sepsis was poor. This study highlighted 
that medical students are underprepared with respect to 
the recognition and management of septic patients [21]. 

A multi-university study that evaluated final year nurs-
ing students’ exposure to education about sepsis indi-
cated these students had limited knowledge in relation 
to recognizing, escalating and managing these patients 
[22]. Broad categories of health care students with vari-
able levels of training have demonstrated inadequacy in 
recognizing key characteristics of sepsis presentation and 
management, highlighting a need for improved sepsis 
educational tools as a part of medical and nursing train-
ing programmes [21, 26].

Improving healthcare students’ understanding and 
awareness of sepsis may help to reduce sepsis global 
burden [27]. Education and training are essential com-
ponents of this improvement in healthcare students [2] 
and systematic reviews have reported that active learn-
ing (stimulation and game-based learning) or blended 
learning (face to face and online learning simulation and 
game-based learning) were more successful than tra-
ditional didactic teaching in knowledge retention and 
perceived teaching methods [28]. The deficiencies identi-
fied by the questionnaires indicate that a review of cur-
rent medical and nursing school curricula with respect 
to sepsis training should be undertaken by administra-
tors. A recent consensus document on core sepsis-related 
competencies for medical students highlights essential 
competencies for low or lower-middle income countries 
like Jamaica [24]. These include core concepts of sepsis 
management such as definition of sepsis and septic shock 
and the urgency of antibiotic treatment and so this docu-
ment can serve to guide development of sepsis curricula 
for healthcare students in Jamaica.

The strengths of this study include that it is the first 
study on sepsis education among Caribbean healthcare 
students and all participants could not consult a source 
of information prior to completion of the questionnaire 
and so likely accurately reflects the knowledge level of 
participant groups as they were observed. Use of an in-
person rather than an online format facilitated a higher 
completion rate since there was no possibility for elec-
tronic deficits to affect data collection. Data was likely 
to be representative of students’ actual knowledge since 
communication while answering or a prior familiarity 
with the study questionnaire was not allowed for par-
ticipants. However, there are several limitations, partic-
ularly the low response rate of both nursing (5.9%) and 
medical (13.7%) student participants in the study despite 
being open to all healthcare students, potentially a non-
representative sample of students, and the use of the con-
venience sampling method which introduced selection 
bias. While the survey was open to all medical and nurs-
ing students at public institutions, some years of training 
were not captured and there was also an imbalance in 
exposure to training with more early years of medical stu-
dents and more later years of nursing students captured. 
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However, we completed a subgroup analysis of students 
in their late stage of training to get a more accurate rep-
resentation of the comparison of nursing and medical 
students and to limit the impact of inherent structural 
differences in training curricula. We did not ask partici-
pants if they heard about sepsis before medical or nurs-
ing school.

Conclusions
This survey showed that by the final year of their respec-
tive training courses, nursing and medical students 
demonstrated comparable performance with respect to 
knowledge and practice of sepsis in Jamaica. This indi-
cates that effective sepsis medical education is impor-
tant to improving population health as supported by the 
improved performance of both nursing and medical stu-
dents who received either formal sepsis training or were 
in the late stage of training. The implementation of SSC 
care bundles during training should be considered as an 
educational tool for healthcare students in Jamaica.
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