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Background: Nurses miss recognizingalterations in patients’ conditions despite charting. This is due to a lack of knowledge and
understanding of deterioration. The modified early warning score (MEWS) aids nurses in early recognition of and response to clinical
deterioration. However, utilization of MEWS remains a major challenge at Mulago Hospital, where approximately 63.2% of in-
hospital cardiac arrests remain unrecognized. This has resulted in a significant burden of critical illness, with a prevalence of 11.7%
and mortality rate of 5.5%. Mulago Hospital-medical and surgical wards showed limited documentation of nurses’ use of the MEWS.
This study assessed the effect of an educational intervention on nurses’ knowledge of the use of MEWS to recognize critical illnesses
at the Mulago Hospital.

Methods and Materials: A descriptive, quantitative, quasi-experimental one-group pretest-posttest design was employed.
A convenience sample of 77 nurses from the Medical and Surgical units of Mulago National Referral Hospital participated. Nurses
received face-to-face teaching on the Modified Early Warning Score (MEWS). Data were collected using a validated self-administered
questionnaire, with pre-intervention data gathered two weeks before and post-intervention data one month after the training. The
Wilcoxon signed-rank test was used to evaluate the effect of the intervention on nurses’ knowledge of MEWS, with significance set at
p < 0.05 and a 95% confidence interval.

Results: The educational intervention led to a significant improvement in nurses’ knowledge of the Modified Early Warning Score
(MEWS), as evidenced by a Wilcoxon signed-rank test result of Z = 7.631 (p < 0.0001). Prior to the intervention, the majority of
participants (67.53%, n = 52) demonstrated a novice level of MEWS knowledge. The study sample consisted predominantly of female
nurses (67.53%, n = 52), with most participants (75.32%, n = 58) aged over 30 years. The mean age was 36.78 + 8.21 years.
Conclusion: Nurses’ baseline knowledge of the nurses towards MEWS was low. Educational interventions significantly improved
nurses’ knowledge toward modified early warning scores in the recognition of critical illness.
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Background

Timely recognition of clinical deterioration among patients remains a major obstacle in the management of critical illnesses in
resource-limited settings.' Critical illness is defined as “a state of ill health with vital organ dysfunction, a high risk of
imminent death if timely care is not provided, and the potential for reversibility”.’ Globally, the majority of clinical
deterioration cases occur in hospital general wards.* This has resulted in high mortality from critical illnesses, with over
80% of individuals residing in low- and middle-income countries.” One of the major factors associated with this high mortality
rate is the lack of early recognition of critical illness.? Regarding the recognition of critical illness, nurses should have adequate
knowledge and practice towards early detection and response to critical illness among patients under their care.®’” Nurses’
ability of the nurses towards timely recognition and respond to signs of clinical deterioration plays a significant role in
preventing or minimizing adverse events in patients.® However, nurses miss alterations in patients’ conditions despite their
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charting.” The most important factor associated with this is a lack of knowledge and understanding of deterioration.'®
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Fortunately, the modified early warning score (MEWS) aids nurses in early recognition of and response to clinical
deteriorations.'*'* Considering logistic challenges and limited resource availability, for example, limited health workforce,
the modified early warning score has proven to be a better tool for the early recognition of critical illness in resource-limited
settings.'® In addition, the modified early warning score (MEWS) has been cited as the most validated among other early
warning scores.'® The MEWS focuses on systolic blood pressure, pulse rate, temperature, respiratory rate, and level of
consciousness using “Alert, Responsive to voice, Responsive to Pain and Unresponsive” (AVPU) approach to identify patients
at risk of significant clinical deterioration.'* Implementation of MEWS has been associated with a significant decline in in-
hospital cardiac arrest, early intensive care unit transfer, and a reduction in unexpected deaths among patients.'”"'®
However, utilization of MEWS remains a major challenge at Mulago Hospital, where approximately 63.2% of in-
hospital cardiac arrests remain unrecognized.'® This has resulted in a significant burden of critical illness, with
a prevalence of 11.7% and a 5.5% mortality.”° Furthermore, the researcher’s review of records from the Mulago Hospital-
medical and surgical wards showed limited documentation to demonstrate nurses’ use of MEWS. Consequently,
Kruisselbrink, Kwizera?® underscored the need to train nurses in MEWS at the Mulago Hospital. Saab, McCarthy?'
highlighted the limitations of high-quality evidence in evaluating the effects of early warning score educational programs
on nurses’ knowledge, confidence, and clinical performance. Therefore, this study sought to assess the effect of an
educational intervention on nurses’ knowledge of the use of the MEWS to recognize critical illnesses at Mulago Hospital.

Materials and Methods
Study Setting

This study was conducted in identified units and wards at the Mulago National Referral Hospital in central Uganda. Mulago
National Referral Hospital is a national referral hospitals.?* It also serves as a teaching hospital for the Makerere University
College of Health Sciences.”® The Mulago National Referral Hospital is situated approximately three kilometers from
Kampala, Uganda’s capital city, and is the largest metropolitan area. Mulago Hospital has a bed capacity of 1500** and
offers both outpatient and inpatient specialized medical and surgical services for both pediatric and adults.?® The study was
conducted in the following identified units and wards: intensive care unit, accident and emergency unit, medical emergency
unit, medical high-dependency unit, medical wards, gastrointestinal ward, and trauma ward. Non-probability purposive
sampling was employed to select study units and wards. These units were chosen because they are more likely to handle
patients at a risk of significant clinical deterioration. The intensive care unit is a 16—18 bed adult general intensive care
unit.>>?® The accident and emergency unit handles an estimated 300 patients daily with a catchment population of over
2 million people.** It handles over 48,000 patients per year.”” The medical side of the accident and emergency unit is a 55
bed unit and serves as an entry point for adult medical patients.”® The medical emergency unit has a total bed capacity of 25
beds, handling over 30 patients daily and over 900 patients in one month.>® The medical ward has a bed capacity of 70
patients. The neurosurgery ward has a 24 bed capacity and houses a 2-bed high dependency unit.?® Infectious disease and
gastrointestinal wards have a bed capacity of 54 each but can stretch up to 70-80 admissions.”’ The trauma unit is among
the orthopaedic units that generally has a bed capacity of 100-120 and receives over 10 cases per day.*°

Study Design

A descriptive quantitative, quasi-experimental one-group pretest-posttest study design was used, in which “a single group
of participants was used to measure the degree of change occurring as a result of treatments or interventions”.>'
A quasi-experimental study design was defined as “an observational study with an exogenous explanatory variable
(treatment or exposure) that the investigator does not control”.** This design was suitable for this study because
randomization was difficult.>> A control group was difficult to create because, at the participants’ level, the nurses
would interact with each other, which would risk contamination of the intervention. At the unit level, there were a few
wards to attempt cluster randomization. Second, the nurses were inherently different in the units in which they practiced.
Therefore, this preexisting difference could be erroneously attributed to the intervention. Finally, it would be unethical to
withhold this intervention, which would benefit patient care in the control group. Consequently, this design was suitable

because it used individual nurses as their own controls.
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Study Population

The study enrolled nurses working in the Mulago National Referral Hospital Medical and Surgical Ward and units. Mulago
Hospital has over 800nurses.’® The study participants included nurses working in the intensive care unit, accident and
emergency unit, medical emergency unit, medical high-dependency unit, medical ward, gastrointestinal ward, and trauma

ward. The intensive care unit has 30 nurses,?>*¢

accident and emergency unit have a total of 27 nurses (enrolled nurses,
assistant nursing officers, nursing officers, trauma nurses) and two nursing assistants. A medical emergency has a total of 15
nurses offering 24hour services,”® medical ward has over 30 nurses of all cadres. The neurosurgery ward had over 18 nurses
providing 24hour coverage.”® Finally, the infectious disease ward had a minimum of 4 nurses working per shift.>® These units/

wards were chosen because they were more likely to handle patients at a risk of significant clinical deterioration.

Sample Size Determination
The sample size for educational intervention research was determined using the McConnell, Monteiro®’ formula for
obtaining sample size for educational intervention research:

n=2[(Z: + Zp)al® /s

“Whereby, & represents the anticipated difference between group means (eg, i-1»), and ¢ represents the pooled standard
deviation between the two groups. Z,, is the value associated with the significance criterion, and Zg is the value associated
with the statistical power of the study. For a type-1 error of 0.05 (two-tailed), the corresponding Z ,,, was 1.96, and for
a statistical power of 0.8, the corresponding Zg was 0.842. This formula represents the sample size required for each group.
Because the values associated with the significance criterion (Z,,,) and statistical power are conventionally set at 0.05 and
0.8, respectively, the formula above can be simplified to n = 16(% )2, whereby “16” comes from the full formula as
described by Lehr.*® However, in this present MEWS study, there was uncertainty about the “5” which is anticipated
difference between the pre-intervention and post-intervention means scores of the knowledge and practice toward Modified
early warning score. Similarly, uncertainty exists on “c” which is the anticipated pooled standard deviation between pre-
intervention and post-intervention scores of the knowledge and practice towards MEWS. In situations where there is
uncertainty of specific information on § and o, the authors have suggested that sample size calculations should be performed
using standardized effect sizes.>**' Therefore, for the two-group comparison, using the conventional &= 0.05 and p = 0.20,
the final formulae after several steps in the calculation are summarized as follows: n = 16(1/(effect size) 2), where n is the
required sample size. Therefore, we used a standard medium effect size of 0.5,*° n = 16(1/(0.5) 2) = 64 participants.
However, considering an attrition of 20%, = 20/100 = 0.2 = (0.2x64) = 12.8 participants. Therefore, the total sample size
required was (64+12.8) = 76.8, approximately 77 participants. In addition, for a planned paired #-test analysis, a prior power
analysis provided a total sample size of 20 participants per group to detect a large effect.*? Therefore, the final sample size
for this MEWS educational interventional project of 77 participants was adequate to measure the effect of the intervention
since we used a single group for pre-intervention and post-intervention.

Eligibility Criteria

The inclusion criteria were as follows: nurses who worked and regularly assigned duties at Mulago National Referral
Hospital at the time of the study. All Nurses who had completed a minimum of three months providing direct service to
patients in the medical ward, medical emergency unit, accident and emergency unit, medical high-dependency unit
trauma ward, and gastrointestinal ward (GIT ward).

Nurses on leave at the time of data collection were excluded. Intern nurses who were unavailable at the study hospital
during the intervention and posttest phases were excluded. This decision was made in consultation with unit managers
and based on the researcher’s experience as a former nurse intern at Mulago National Referral Hospital (2019-2020).
Interns often rotate between Mulago, Kawempe (for midwifery), and Kiruddu (for hands-on experience). Since the
posttest was conducted one month after the intervention, it was anticipated that some interns would have rotated to other
hospitals, leading to missing data and potentially affecting the study’s accuracy. Nursing assistants were excluded from
this study. This is because they are not directly involved in patient clinical care.
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Sampling Technique

Given that the number of nurses working in the individual study units was small, a convenience sampling strategy was
employed to recruit all eligible nurses working in intensive care units, accidents and emergency units, medical emergency
units, medical high-dependency unit medical wards, gastrointestinal wards, infectious disease wards, and trauma wards.

Data Collection Tools

The questionnaire was divided into three sections: The section captured the sociodemographic characteristics of the
nurses, including gender, level of nursing training, length of experience, prior training on MEWS, prior training on basic
life support, prior training on advanced life support, experience initiating or responding to code blue situations, current
area of practice, and duration of working in the current unit/ward. This section assessed nurses’ knowledge of toward
MEWS. The details of the data collection tool are described below.

Quantitative data on nurses’ knowledge were collected using a validated, paper-based questionnaire consisting of 41
items. The tool was originally developed by liswati*> and demonstrated good validity and reliability. It has since been
used in related studies, including by Olang, Manik,** who assessed nurses’ knowledge of early warning systems in
a private hospital in Indonesia. The instrument showed strong psychometric properties, with a Cronbach’s alpha of 0.75
and item-total correlations above 0.40.**

Permission to adapt this tool for the current study was obtained from Olang, Manik.** Following a comprehensive
literature review, the researcher made contextual modifications to focus on components of the Modified Early Warning

120

Score (MEWS) as implemented at Mulago National Referral Hospital?® and Mbarara Regional Referral Hospital*® in

Uganda. These modifications were informed by related studies,'**¢*°

and the adapted tool was reviewed for content
validity by experts in emergency and critical care.

Oxygen saturation and urine output were excluded from the questionnaire, as they were not part of the MEWS used in
the current project. Items originally assessing scoring using oxygen saturation were replaced with equivalent alternatives
to maintain the construct validity of the tool.

Additional guidance for modifying the tool was drawn from a study by Janakaraj,’® which evaluated the effectiveness
of education on MEWS for nurses in the United States.

The final questionnaire consisted of 41 items assessing knowledge of MEWS. Of these, 28 were true/false statements, three
were multiple-choice questions, and 10 were short-structured questions requiring brief written responses. The tool was

administered as both a pre-test and a post-test, conducted four weeks after the completion of the educational intervention.

Data Collection Procedure

Upon the necessary approvals, from 20™ July 2023 to 20™ October 2023 the data collection then proceeded by the
principal investigator and knowledgeable, trained and experienced research assistants. Data collection was done in three
phases that is; pre-intervention phase, intervention, and post-intervention phases.

Pre-Intervention Phase

Pre-interventional data were collected by the researchers one week before the intervention. These pre-intervention
findings facilitated the modification of the teaching plan based on participants’ baseline knowledge and practices
regarding MEWS. Data were collected using a self-administered researcher-designed questionnaire issued to each
respondent with explanations as necessary. The respondents answered the questionnaire in approximately 45 minutes,
without referring to any resources, and handed it over to the researcher immediately upon completion.

Intervention Phase
The educational session aimed to enhance nurses’ knowledge of the use of a modified early warning score. This phase
was performed two weeks after the pre-intervention phase.

This study used a face-to-face teaching strategy. The session included a group of 12—14 participants per session and was
a one-time session per group for a period of one month for all eight study units/wards. The intervention was performed
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separately for each unit and ward. The study participants consisted of different cadres, given that different cadres were free
during a particular period, which maximized participation. The teaching sessions were provided twice on the same day during
the morning and afternoon after a discussion with the unit in charge of its possibility so that all nurses on different shifts could
participate. Nurses who agreed to participate were requested to attend the changeover shift. For participants who felt tired after
their duties, a special arrangement was made, particularly regarding their duties. The aim was to protect the participants from
extra fatigue during their participation in this study. The teaching session was held for one hour daily per session.

A PowerPoint presentation on introduction to clinical deterioration and critical illness, the validated modified early

2045 calculation of the MEWS score, identification of clinical deterioration, and

warning score in the Ugandan setting,
escalation of care as stipulated in the MEWS flow algorithm was used during the teaching session. PowerPoint was made
available as a handout of slides and printed as hard copies. These hard copies facilitated learning in the case of unstable
electricity. Two short videos, each lasting 5 minutes, were adapted from YouTube academic channels and were shown to
the participants after a thorough audit to reinforce the completion of the modified early warning score tool in clinical
practice. In addition, a patient case scenario with vital signs designed by the researchers after a comprehensive literature
review was used to further enhance the nurses’ understanding of the modified early warning score. Other materials,
including an ink pen, the MEWS tool itself, and case study scenarios, were available to participants during the study
period. The Modified early warning score flow sheet was checked to determine the accuracy of the MEWS scores
calculated by the participants in response to the case scenarios provided. All these were used to ensure an efficient and
comprehensive understanding of the material. It is important to emphasize that, at the end of the training, the participants

were provided with a certificate indicating the knowledge attained on the modified early warning score.

Post-Intervention Phase

The post-intervention data were collected using the same questionnaire and checklist used in the pretest, one month after
the educational interventions were completed. This period of data collection post-intervention was based on guidance
from other related studies.?®>'>? The data collection procedure is illustrated in Figure 1.

Data Management Analysis and Presentation

After data collection, the data were entered into the EpiData software version 3.10, where they were cleaned, coded, and
checked for completeness. Knowledge questions was coded “True = 17 for the correct response and “False = 0” for an
incorrect response. For knowledge, a score was given “1” for questions answered correctly and “0” for questions
answered wrongly. This facilitated obtaining the overall mean knowledge scores pre-intervention and post-intervention.
The denominator for knowledge score was 41. The ranking of the nurses’ knowledge of the Modified early warning
scores was based on Benners’ stages of competency™> as follows: A total knowledge score > 90% was categorized as
“Excellent” and the corresponding level of competency was “Expert”; 80% to 89% was categorized as “Very good” and
the corresponding level of competency was “Proficient”; 70% to 79% was categorized as “good” and the corresponding
level of competency was “competent”; 60% to 69% was categorized as “Fair” and the corresponding level of competency
was “Advanced beginner”; <60% was categorized as “Fail” and the corresponding level of competency was “Novice.”

For data analysis and presentation, Data from EpiData were exported to STATA, version 17.0 for statistical analysis.

Descriptive statistics in terms of mean and standard deviation were performed for continuous variables and
frequencies and percentages for categorical variables. These analyses were performed for demographic, pre-
intervention, and post-intervention data. For knowledge scores pre- and post intervention, a test for assumption of
normality was performed using statistical tests such as skewness and kurtosis tests. The statistical test of normality of the
distribution of scores revealed that post-test knowledge scores (p = 0.00233) were not normally distributed.

The Mean, median, and standard deviation of the differences in knowledge scores for knowledge pre-intervention and
post-intervention were obtained. The effects of the educational intervention were then assessed. However, since the post-
test knowledge data were not normally distributed, the “Wilcoxon signed-rank test” was used to assess the effect of the
educational intervention on nurses’ knowledge of the nurses toward modified early warning scores. For all analyses, the
level of significance was set at a 95% confidence interval of 0.05. Statistical significance was set at p < 0.05. Data are
presented as tables and graphs, where applicable.
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Pre - intervention Phase
* Pre-intervention data collection of nurses’ baseline knowledge of Modified early warning

score (45minutes)

Two weeks

Intervention Phase

* Educational intervention on Modified early score (one month)

One month

Post- intervention Phase

* Post intervention data collection on nurse’s knowledge of Modified early warning score in

patient care

Figure | Study profile.

Quality Control Measures

The study employed a validated tool to measure knowledge of the Modified Early warning score. The questionnaires were
pretested with five nurses working in the medical ward of Mbarara Regional Referral Hospital to ensure consistency. Ambiguous
questions were adjusted accordingly. Furthermore, both the questionnaire and teaching materials were given to the researchers
and content experts for perusal, and corrections were made. The tests and instructions were given in the same manner in a similar
situation for all nurses to increase the reliability of the tools. The data collection tool was tested using Cronbach’s alpha which
was 0.85. The training of the research assistants was ensured. The research assistants included nurses with masters of nursing

science in critical care nursing who were experienced in the management of deteriorating and critically ill patients.

Ethical Considerations

This study was approved by the Mbarara University of Science and Technology Research and Ethics Committee
(Reference number: MUST-2023-844), and administrative clearance was obtained from Mulago National Referral
Hospital. Additional permission was secured from the managers of the respective study units. Verbal and written
informed consent was obtained from participants after a detailed explanation of the study’s aims and procedures.
Participation was entirely voluntary, and individuals were informed that withdrawal would not affect their professional
standing or care delivery. During all phases of the study, confidentiality was strictly upheld; participants were assigned
unique identification numbers to ensure anonymity, and all information collected was accessible only to the research
team. Strict Adherence to the “ethical principles for medical research involving human subjects” as stipulated in the

99554

“Declaration of Helsinki”>” and the “ethical principles of Belmont report of respect for persons, beneficence and

254

justice’” was ensured throughout the entire research process.
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Results

Demographics of the Participants

A total of 77 nurses were recruited for the study. The majority of the participants (52 [67.53%]) were females. Most of
the participants 58 (75.32%) were aged above 30 years with a mean aged of 36.78 & 8.21 years and a medium age of 35
years. Regarding the Level of education, the majority of participants 43 (55.84%) were at the diploma level, followed by
the bachelor’s level, 29 (37.66%). Regarding Ugandan employment, the majority 43 (55.84%) were assistant nursing
officers. This was followed by 31 (40.26%) nursing officers. Regarding nursing experience, the majority of the
participants 29 (37.66%) had worked between 6—10 years. The mean number of years worked in their current wards
was 3.40 + 2.13years. Table 1 presents the results.

Table | Socio-Demographic Characteristics of the Participants

Demographic characteristic n (%) n = 77(100)
Gender

Female 52(67.53)

Male 25(32.47)

Age-range (Years)

20-25 3(3.90)
26-30 16(20.78)
>30 58(75.32)

Education level

Certificates 3(3.90)
Diploma 43(55.84)
Bachelors 29(37.66)
Masters 2(2.60)

Experience (years)

<6months-2years 4(5.19)

3-Syears 20(25.97)
6-10years 29(37.66)
2| lyears 24(31.17)

Current ward of practice

Intensive care unit 23(29.87)
Accident and Emergency 09(11.69)
Medical Emergency 11(14.29)
Medical High dependency unit 03(3.90)
Medical ward 18(23.38)
Gastrointestinal ward 06(7.79)
Trauma ward 07(9.09)
(Continued)
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Table | (Continued).

Demographic characteristic n (%) n = 77(100)

Years worked in the current ward

<lyear 13(16.88)

>lyear 64(83.12)

Previous formal training on MEWS

Yes 20(25.97)

No 57(74.03)

Knowledge of Nurses on Modified Early Warning Score
The majority of the participants 73 (94.81%) in the pretest knew that it was true that the modified early warning score
had five physiological parameters, while in the post-test, 77 (100%) knew that the MEWS had five physiological
parameters, including systolic blood pressure, pulse rate, breathing frequency, temperature, and level of consciousness.
Regarding the indication of MEWS, approximately 64 (83.12%) of the participants knew that MEWS was used for all
patients who were hospitalized (hospital) in both internal medicine and surgery wards/units, while 73 (94.81%) knew this

indication in the post-test. Table 2 presents the results.

Table 2 Knowledge of the Nurses’ Pretest and Post-Test on Specific Items Under Definition, Indication, Parameter and Rating of

Modified Early Warning Score

Variable Pretest Post-Test

True False True False

n (%) n (%) n (%) n (%)
Definition
Modified Early warning score (MEWS) is an observation system in the form of 72(93.51) 05(6.49) 77(100) 0(00)
scoring to detect the risk of worsening/emergency of the patient
Modified Pediatric early warning score (MPEWS) is one of the Modified Early Warning 69(89.61) 08(10.39) 76(98.70) 01(1.30)
Scores for use in pediatric patients
The Modified early warning score (MEWVS) has 5 physical parameters including systolic 73(94.81) 04(5.19) 77(100) 0(00)
blood pressure, pulse rate, breathing frequency, temperature, and level of consciousness.
Indications for use of Modified early Warning Score (MEWS)
The Modified early warning score (MEWVS) is used for all patients who are hospitalized | 64(83.12) 13(16.88) 73(94.81) 04(5.19)
(hospital) both in internal medicine and surgery wards/units
The Modified early warning score (MEWS) does not need to be used in special service 11(14.29) 66(85.71) 03(3.90) 74(96.10)
units such as the ICU and delivery room
Patients who are planned to go home need MEWS scoring 25(32.47) 52(67.53) 45(58.44) 32(41.56)
Outpatients need MEWS scoring 44(57.14) 33(42.86) 14(18.18) 63(81.82)
MEWS Scoring Only performed in emergency room and ICU patients 17(22.08) 60(77.92) 11(14.29) 66(85.71)
Patients with One Day Care (ODC) need to be scored MEWS 49(63.64) 28(36.36) 67(87.01) 10(12.29)

(Continued)
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Table 2 (Continued).

Variable Pretest Post-Test
True False True False
n (%) n (%) n (%) n (%)

Physical parameters in Modified early warning score (MEWS)

Measurement of respiratory rate is one of the scoring parameters 74(%96.10) 03(3.90) 75(97.40) 0292.60)
Extreme increases or decreases in temperature can affect the score of the MEWS 68(88.31) 09(11.69) 75(97.40) 02(2.60)
Oxygen saturation is not included in the MEWS scoring, but is included in the Early 17(22.37) 59(77.63) 65(84.42) 12(15.58)

warning scoring criteria

Patients who do not have verbal, visual and motor responses are said to be unresponsive | 62(80.52) 15(19.48) 72(93.51) 05(6.49)
Monitoring urine output does not indicate a risk of fluid volume deficit 18(23.38) 59(76.62) 14(18.18) 63(81.82)
Age has no effect on Modified early warning score (MEWS) scoring 35(46.05) 41(53.92) 67(87.01) 10(12.99)
The MEWS score is influenced by ethnicity, lifestyle and obesity factors 24(31.17) 53(68.83) 05(6.49) 72(93.51)
Pregnancy affects MEWS scores 45(58.44) 32(41.56) 13(16.88) 64(83.12)
Pain assessment is an additional parameter in MEWS scoring 52(67.53) 25(32.47) 15(19.48) 62(80.52)
MEWS scoring should take into account the patient’s level of consciousness 64(84.21) 12(15.79) 77(100) 0(00)
Temperature is one of the parameters to determine the MEWS score 70(90.91) 07(9.09) 77(100) 0(00)
Systolic blood pressure below 90 mmHg can affect the total MEWS score 56(72.73) 21(27.27) 73(94.81) 04(5.19)

Modified Early Warning Score (MEWS) rating categories

MEWS Score Assessment Categorized into 2, namely low risk and high risk 64(83.12) 13(16.88) 37(48.05) 40(51.95)
The low-risk category is the sum of the MEWS scores |14 59(76.62) 18(23.38) 33(42.86) 44(57.14)
Blood pressure 140/90 mmHg given a score of 0 32(41.56) 45(58.44) 70(90.91) 07(9.09)
The pulse rate is 120beats/minute is given a score of 2 38(49.35) 39(50.65) 77(100) 0(00)

If the patient’s results are: pule rate: 90beats/min, temperature: 38.5, respiratory rate: 49(63.64) 28(36.36) 21(27.27) 56(72.73)
I8breaths/min, blood pressure 150/90 mmHg, and the patient is alert, then the total
MEWS value is 3

Patients with a pulse rate of 38beats/minute can be given a score of 2 35(45.45) 42(54.55) 41(53.25) 36(46.75)
The value of systolic blood pressure is given a score of 2 in the range of values of 46(59.74) 31(40.26) 74(%96.10) 03(3.90)
71-80mmhg

Knowledge of the Nurses on the Actions/Intervention in Response to the Modified
Early Warning Score

Approximately 13 (16.88%) participants knew how often the MEWS score was achieved. The majority (n = 62, 80.52%)
did not know where to document the modified early warning score. The majority, 55 (71.43%), did not perform the actions
for a patient, with a mean score of 0-2. The majority, 64 (83.12%), did not know the actions for an MEWS score of 3—4.
About 64 (83.12%) participants did not take action to be undertaken for a MEWS score of 4, and the majority did not know
the intervention to be done for a patient with a MEWS score of greater than 5. The results are summarized in Table 3.
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Table 3 Knowledge of the Nurses on the Actions/Intervention in Response to the Modified Early Warning Score

Variable

Pretest, n (%)

Post-test, n (%)

Actions towards MEWS

How often do you do MEWS

Every hour 23(29.87) 03(3.90)
Every 2 hours 16(20.78) 05(6.49)
Every 4 hours 13(16.88) 64(83.12)
Every shift 17(10.39) 05(6.49)
Daily 08(10.39) 0(00)
Where to document MEWS score
Knows 15(19.48) 74(96.10)
Do not know 62(80.52) 03(3.90)
Action for MEWS score 0-2
Knows 22(28.57) 77(100)
Do not know 55(71.43) 0(00)
Action for MEWS score 3-4
Knows 13(16.88) 77(100)
Do not know 64(83.12) 0(00)
Action for MEWS score 4
Knows 13(16.88) 77(100)
Do not know 64(83.12) 0(00)
Action for MEWS score >5
Knows 12(15.58) 74(96.10)
Do not know 65(84.42) 03(3.90)
Monitoring MEWS score of 3-4
Every hour 25(34.25) 02(2.60)
Every 2 hours X 3times 22(30.14) 71(92.21)
Every 3 hours 07(9.59) 02(2.60)
Every shift 07(9.59) 0(00)
Every 4 hours 12(16.44) 0(00)
Does MEWS stop from calling RRT
Yes 19(24.68) 02(2.60)
No 58(24.68) 75(97.40)
(Continued)
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Table 3 (Continued).

Variable Pretest, n (%) | Post-test, n (%)

What to do in case of delay of Dr./Senor responses for elevated MEWS

Knows 25(32.47) 72(93.49)

Do not know 52(67.53) 05(6.49)

How soon to document MEWS score

Knows 50(64.94) 69(89.61)

Do not know 27(35.06) 08(10.39)

Who is responsible for calculating MEWS score

Knows 59(76.62) 76(98.70)

Do not know 18(23.38) 01(1.30)

Who is responsible for checking vital signs

Knows 63(81.82) 77(100)

Do not know 14(18.18) 0(00)

Knowledge Rank of the Nurses Towards Modified Early Warning Score

The majority 52 (67.53%) demonstrated a novice level of knowledge, meaning that they scored less than 60% of the
overall knowledge score according to Patricia-Benner’s ranking of the knowledge level of nurses. This was followed by
about 18 (23.38%) of the nurses demonstrating an advanced beginner’s level of knowledge, meaning that they scored
between 60—69% on the overall knowledge towards the modified early warning score. Further breaking down their
knowledge of the different aspects of the Modified Early Warning score, the majority 66 (85.71%) of participants
demonstrated an expert level of knowledge towards the definition of MEWS. The results are summarized in Table 4.

Effect of Educational Intervention on Nurses’ Knowledge on MEWS
The mean knowledge of the nurses towards the modified early warning score before the intervention was 22.06 + 3.83
with a median knowledge of 21. The mean knowledge score of the nurses post-intervention was 40 + 3.35 with a median

knowledge score of 36. Because the knowledge post-intervention score was not normally distributed (p < 0.0001),

Table 4 Knowledge Rank of the Nurses Towards Modified Early Warning Score

Variable Pretest, n (%) | Post-test, n (%)
Score on definition of MEWS Category Competency

290% (excellent) Expert 66(85.71) 76(98.70)

60-69% (fair) Advanced beginner 09(11.69) 01(1.30)

<60% (fail) Novice 02(2.60) 0(00)

Overall performance on definition

260% (knew definition) 75(97.40) 77(100)

<60% (did not know definition) 02(2.60) 0(00)

(Continued)
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Table 4 (Continued).

Variable Pretest, n (%) | Post-test, n (%)
Score on Indication of MEWS Category Competency

290% Excellent Expert 02(2.60) 35(45.45)
80%-89% Very good Proficient 24(31.17) 19(24.68)
70%-79% Good Competent 04(5.19) 15(19.48)
60%-69% Fair Advanced beginner | 22(28.57)) 08(10.39)

<60% Fail Novice 25(32.47) 0(00)

Overall performance on Indication of MEWS

260% (knew Indication) 54(70.13) 66(85.71)
<60% (did not know indication) 23(29.87) 11(14.29)
Score on the MEWS Parameters Category | Competency

290% Excellent Expert 08(10.39) 57(74.03)
80%—-89% Very good | Proficient 14(18.18) 11(14.29)
70%—79% Good Competent 14(18.18) 03(3.90)
60%—69% Fair Advanced beginner | 11(14.29) 05(6.49)
<60% Fail Novice 30(38.96) 01(1.30)

Overall performance on Parameters of MEWS

260% (knew parameters) 45(58.44) 76(98.70)
<60% (did not know parameters) 32(41.56) 01(1.30)
Score on rating of MEWS Category | Competent

290% Excellent Expert 01(1.30) 25(32.47)
80%—-89% Very good | Proficient 02(2.60) 14(18.18)
70%-79% Good Competent 03(3.90) 12(15.58)
60%—69% Fair Advanced beginner | 0(00) 01(1.30)
<60% Fail Novice 71(92.21) 25(32.47)

Overall performance on rating MEWS

260% (knew rating) 07(9.09) 53(68.83)

<60% (did not know rating) 70(90.91) 24(31.17)

Score on action on MEWS Category | Competency

290% Excellent Expert 01(1.30) 68(88.31)

80%—89% Very good | Proficient 01(1.30) 07(9.09)

70%—79% Good Competent 03(3.90) 01(1.30)

60%—69% Fair Advanced beginner 06(7.79) 0(00)

<60% Fail Novice 66(85.71) 01(0)
(Continued)
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Table 4 (Continued).

Variable Pretest, n (%) | Post-test, n (%)

Overall performance on actions in relation to MEWS

260% (knew actions/interventions) 11(14.29) 76(98.70)
<60% (did not know actions/interventions) 66(85.71) 01(1.30)
Overall, Knowledge toward MEWS Category | Competency

290% Excellent Expert 0(00) 46(59.74)
80%—-89% Very good Proficient 0(00) 22(28.57)
70%—79% Good Competent 07(9.09) 08(10.39)
60%—69% Fair Advanced beginner | 18(23.38) 01(1.30)
<60% Fail Novice 52(67.53) 0(00)

Overall ranking of Knowledge towards MEWS

Good knowledge (260%) 25(32.47) 77(100)

Poor knowledge (<60%) 52(67.53%) 0(00)

Table 5 Effect of Educational Intervention on Nurses’ Knowledge Towards MEWS

N | Min | Max | Mean | s.d Medium | Z Wilcoxon, p-value

Pretest 77 | 12 31 22.06 | 3.83 | 21 7.631 | p<0.0001

Post-test | 77 | 27 40 3639 | 335 | 36

Valid 77

Note: s.d = standard deviation p < 0.000] means that there is a statistically significant difference between the
pretest and posttest scores.

a Wilcoxon signed-rank test was performed to determine the effect of the educational intervention on nurses’ knowledge
towards modified early warning scores. The results showed that the educational intervention affected the nurses’
knowledge of the modified early warning score (Z = 7.631, p < 0.0001). The results are summarized in Table 5.

Discussions
This study aimed to understand the effect of an educational intervention on nurses’ knowledge towards the use of the
modified early warning score (MEWS) in the recognition of critical illness at the Mulago National Referral Hospital.

Baseline Knowledge of the Nurses Towards Modified Early Warning Score

The findings from the study revealed a generally low baseline knowledge of nurses towards modified early warning
scores with the majority of the nurses; 52(67.53%) being classified as novices. The possible explanation for this observed
low baseline knowledge of the participants towards MEWS could be lack of regular training on MEWS. This was
demonstrated by the majority 57(74.03%) reporting to have had no formal previous training on MEWS. The findings of
this study on the low baseline knowledge of the Modified Early Warning Score (MEWS), is consistent with findings from
several studies across Africa, which have similarly reported limited knowledge and understanding of early warning
systems among frontline healthcare providers. In South Africa, Burger, Jordan®® found that many nurses had never
received formal training in MEWS or other early warning systems prior to study interventions. Their baseline
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assessments showed significant knowledge gaps, particularly in interpreting vital signs and recognizing early signs of
clinical deterioration. This aligns with our findings at Mulago National Referral Hospital, suggesting that even in tertiary
referral settings, knowledge about MEWS remains inadequate without targeted training. Similarly, in Uganda,
Kruisselbrink, Kwizera®® evaluated the utility of MEWS in identifying critical illness among hospitalized patients but
noted that the successful implementation of MEWS was challenged by limited awareness and training among nursing
staff. This highlights a consistent theme that while MEWS may be a validated tool, its effectiveness is compromised by
poor baseline knowledge among users particularly nurses who the first point of contact for patient are monitoring.
Furthermore, Nakitende, Nabiryo'® reported that although MEWS and other scoring systems had predictive utility, their
impact on patient outcomes was constrained by poor familiarity among healthcare providers. Their study emphasized the
need for intensive education and contextual adaptation of scoring tools to improve their uptake and consistent use.
However, the findings from this study on nurses’ knowledge of the nurses towards modified early warning scores are
contrary to those of a study conducted by Olang, Manik** in Indonesia, which revealed adequate knowledge of nurses
towards early warning scores. A possible explanation for the differences in these study findings could be due to
differences in the study design and setting. Expounding this further, Olang, Manik** did not provide a theory to guide
their investigation. Furthermore, nurses’ knowledge of the MEWS varied according to the practice setting. The setting
usually differed in terms of factors such as local healthcare policies, the availability of educational resources, or nurse
workload. Therefore, the present study provides an understanding of nurses’ knowledge of nurses towards MEWS from
the perspective of developing countries, such as Uganda, and the results show that their knowledge was poor.
A significant knowledge gap was observed regarding the indicators used in MEWS with only 2.6% demonstrating expert
knowledge and 32.47% classified as novices. This could be attributed to inadequate training or lack of exposure to
MEWS during both pre-service and in-service education. A substantial proportion (74.03%) of the study participants
reported no prior formal training on MEWS, which likely contributed to their poor knowledge in regards to MEWS
indicators. Training has been consistently associated with improved knowledge and confidence in using early warning
scores.*® With regard to knowledge of the physiological parameters, including the respiratory rate, systolic blood
pressure, level of consciousness, pulse rate, and temperature that make up the MEWS, the nurses’ knowledge was
wanting in this aspect, as the majority 30(38.96%) were found to be novices. Regarding the rating (scoring) of the
modified early warning score parameters, their knowledge was very poor, as the majority 71 (92.21%) demonstrated
a novice level of knowledge in this aspect. The findings of this study on the knowledge of the physiological parameters
that constitute the modified early warning score and their ratings are similar to those in related studies conducted by
Eddahchouri, Koeneman®’ in the Netherlands and Credland, Dyson’® in a narrative review. This was described in these
related studies in terms of Nurses’ poor compliance with early warning scores in terms of early warning score calculation
accuracy, monitoring frequency and clinical response and generally incomplete early warning scores assessments.’ >
This study also investigated nurses’ knowledge of actions towards the actions/intervention in relation to their MEWS.
Nurses reported a lack of knowledge regarding this aspect. This was shown by the majority of 66 (85.71) who did not
know what interventions to be done in response to the total scores obtained upon calculation of the MEWS score.
Although the nurses generally had limited overall knowledge of MEWS, knowledge of some aspects, such as the
definition of the modified early warning score, was good. This was demonstrated by 66 (85.71) participants with expert
knowledge regarding the definition of MEWS.

Effect of Education on Nurses’ Knowledge on Modified Early Warning Score

The findings of this study demonstrated that the educational intervention had an effect on nurses’ knowledge toward the
modified early warning scores using the Wilcoxon signed-rank test (Z = 7.631, p < 0.0001). The possible explanation for
the improvement of the nurses’ knowledge with the educational intervention could as a result adhering to the Knowles’s
principles of adult learning. These findings are in agreement with those from related studies in Africa. For example, Nadr
Ebraheim, Karawan Sayed Sallam® in Egypt found a significant improvement of studied nurses’ performance regard-
ing identification and response to clinical deterioration due to positive effect of EWS educational program intervention.

21,50,60,61

Similar findings are in line with those from other related studies across the globe in which an educational

intervention for nurses was associated with a significant increase in nurses’ knowledge towards modified early warning
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scores. While our finding (Z=7.631, p<0.0001) aligns with the broader literature indicating knowledge gain from nurse
education on MEWS, nuanced differences exist.'>*¢%°! Janakaraj®® in the United States used a paired ¢-test under
normal distribution assumptions, whereas our data violated normality, prompting choice of the Wilcoxon test to maintain
validity. Damayanti, Trisyani® strengthened causal claims by including a control group and between-group analyses,
whereas our single-group pre-post design limits causal inference despite showing within-group improvement. Finally, our
adoption of Knowles’ adult learning theory parallels Mussa, Al-Raimi®' in Midwestern United States who employed of
Technology acceptance model (TAM), although they focused on attitudes and behavioral intention toward MEWS
technology, extending beyond pure knowledge gain. Further findings from a systematic review by Saab, McCarthy?*'
found that and educational interventions significantly improved nurses knowledge in regard to MEWS.

Study Strengths and Limitations

The first notable limitation of this study was the absence of an independent control group (noninterventional group). The
variations in the characteristics of the study units at Mulago National Referral Hospital made it difficult to select non-
intervention units that could be compared to the experimental wards/units. This limitation weakens the internal validity of
the study and poses challenges to confidently attributing the observed improvements in nurses’ knowledge of the
Modified Early Warning Score (MEWS) solely to the educational intervention. Without a control group, it becomes
difficult to rule out alternative explanations for the observed changes. Factors such as increased awareness of MEWS
from other informal sources (eg, peer discussions, hospital policy updates, or concurrent trainings), the Hawthorne effect
(participants altering behavior due to being observed), or maturation (natural improvement over time) could have
contributed to the post-intervention improvement in knowledge. The design does not allow for distinguishing whether
the knowledge gains were a direct result of the structured training or influenced by these external variables. Additionally,
the one-group design limits the ability to generalize findings. A control group receiving no intervention or receiving an
alternative form of training would have provided a benchmark to compare the effectiveness of the intervention against
usual practices. Such comparison would strengthen causal inferences and provide more robust evidence of the interven-
tion’s true impact. However, despite the absence of a control group, the pre- and post-test design and follow-up after one
month of intervention increased the robustness of the results. The second limitation of this study is that it was a single-
center study conducted in a national referral hospital. Therefore, this may limit the generalizability of the findings to
lower-centered facilities such as regional referral and district hospitals. However, Mulago National Referral Hospital has
the largest number of nurses among all cadres in Uganda. With the transfer system in Uganda that allows the transfer of
nurses from one facility, for example, a regional referral hospital to a national referral hospital, the nurses will therefore
be representative of all nurses in Uganda and reduce the threat to the generalizability of the findings. Finally, the potential
biases from convenience sampling was minimized by ensuring a diverse representation across different wards and roles.

Implication for Practice

The study generated information about the use of the Modified Early Warning score in the recognition of critical illness
and proved that educational intervention improves the knowledge and practice of nurses towards the use of the Modified
Early Score in the recognition of critical illness. This information will help nurses easily adopt a validated modified early
warning score for Uganda to use for monitoring patients both in the wards and in emergency and critical care units,
which will improve clinical practice.

It will serve as an eye-opener for nurses in education to put more emphasis on the use of the modified early warning
score in monitoring patients, while training students in both theoretical and clinical areas. To maintain and enhance
MEWS-related knowledge, it is critical to integrate regular refresher sessions into existing in-service education sche-
dules. These could be offered quarterly or biannually and should focus on reinforcing key concepts, updating staff on any
protocol changes, and using clinical scenarios or simulations to sharpen decision-making skills. Refresher trainings
should also address common challenges nurses face in MEWS implementation and emphasize real-time application.
Establishing a mentorship system where experienced nurses or clinical educators offer ongoing guidance can bridge the
gap between theory and practice. Unit-based champions or MEWS “super-users” can support their peers in interpreting
scores correctly and responding to deterioration promptly. Supervisors can also periodically assess MEWS charts and
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provide Given that many nurses demonstrated novice-level knowledge, incorporating MEWS into pre-service nursing
curricula and mandatory orientation programs for new hires will ensure foundational competence before practice begins.
This early exposure builds familiarity and confidence in recognizing patient deterioration.

Implication for Future Research
Exploratory descriptive research with a larger sample should be conducted by examining nurses’ knowledge and practice
regarding the use of the modified early warning score in the recognition of critical illness.

A randomized controlled trial should be conducted to assess whether educational intervention improves nurses’
knowledge and practices regarding the use of the Modified Early Warning Score in the recognition of critical illness
among patients.

The same study can be conducted with a mixed design, especially with an intervention and a control group, where
observation can be included to ascertain whether the nurses actually implement the modified early warning score in a real
practice environment.

The study findings will act as a baseline for future studies on the use of modified early warning scores in the
recognition of critical illnesses by nurses in the research and clinical fields.

Conclusion
The study established an insight into the local perspective on the knowledge of nurses towards the Modified Early
Warning score and later examined the effect of an educational intervention on nurses’ knowledge towards the Modified
Early Warning score.

It has been demonstrated that nurses’ baseline knowledge of the nurses toward the modified early warning score at
Mulago National Referral Hospital falls short of the recommended guidelines.

In addition, this study showed that educational intervention significantly improved nurses’ knowledge (p < 0.0001)
toward the use of modified early warning scores in recognition of critical illness.

Recommendations
Based on the outcome of this study, hospital administration should regularly arrange refresher continuous in-service
education or out-of-hospital nurse training for nurses regarding the use of modified early warning scores in early recognition
of critical illness. This will equip the staff with the knowledge and skills needed to advance quality care for patients.

The Ministry of Health and Hospital Administration should provide guidelines for Modified Early Warning scores in
strategic places, especially on the walls of different units, to guide nurses in the assessment of patients.

Modified early warning scores should be included in the nursing curricula at different levels of nursing training.

Nurses in the wards, ICU, Emergency, and high-dependence units should always monitor patients using the Modified
Early Warning Score and use a tool that has been tested to be effective at Mulago National Referral Hospital. This will
help in the early recognition of clinical deterioration, and therefore, in early interventions to mitigate preventable deaths.
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