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Abstract 
Background:  
Global epidemiological data on structures, processes, and outcomes of intensive care units (ICUs) are scarce, yet key 
in understanding the global burden of critical illness across all demographics. Critical care nursing practice in Uganda 
faces challenges in structure and process, impacting patient outcomes. Despite increasing demand, there is limited 
documentation and understanding of the structures and processes of critical care nursing practice in Uganda, 
necessitating a comprehensive exploration. 

Study objectives 
1. To assess the structure and processes of critical care nursing practice in Uganda. 
2. To determine the correlation between the structures and processes and the quality of critical care nursing 

practice in Ugandan intensive care units. 

Methods:  
A cross-sectional observational study was conducted in four Ugandan ICUs. Nurses’ demographics, critical care nurse 
characteristics, physical and critical care structure, process flow, and perceived quality of nursing practice were 
collected using modified observation checklists with an interview administered portion.  

Results:  
A diverse critical care nursing workforce, with 75% of nurses being female and an average age of 35.89 years. 
However, there were significant disparities in education levels, with only 10% having post-graduate training. 
Regarding infrastructure, all ICUs followed an open model, but deficiencies in essential facilities like reception areas 
and laboratories were noted. Process-wise, while 94.7% acknowledged leadership and administrative factors, 
challenges included inconsistent adherence to critical care protocols (63.2%) and occasional lack of knowledge in 
patient management (94.7%). Despite these challenges, 100% of nurses reported family involvement in patient care. 
These findings accentuate the need for targeted interventions to address structural and process-related disparities, 
ultimately enhancing the quality of critical care nursing practice in Ugandan ICUs. 

Recommendations:  
To enhance critical care nursing practice in Uganda, recommendations include standardizing protocols, improving 
infrastructure, and providing specialized training. Addressing these issues can lead to improved patient outcomes 
and quality of care delivery in Ugandan ICUs. 
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Background  
Globally, the demand for critical care and emergency 
medical services is substantial, with millions of people 
requiring such care daily due to trauma or medical-
surgical conditions (Webb, Lenormand et al. 2022). 
There is a considerable likelihood for individuals to 
require critical care services at least once in their 
lifetime, emphasizing the importance of preparedness 
and quality of critical care nursing practice (Ridley and 
Morris 2007). Critical care nurses are crucial in 
emergencies, emphasizing the need for preparedness 
and quality practice (Eastwood, Reade et al. 2012). The 
quality with which this is done will have a direct ripple 
effect on the outcomes of care (Clements, Curtis et al. 
2015).  
In Uganda, the COVID-19 pandemic featured the 
vulnerability of critical care nursing practice, with 
overwhelmed healthcare systems highlighting the need 
for quality improvement strategies (Webb, Lenormand 
et al. 2022).  Therefore, addressing quality issues among 
nurses requires targeted improvement strategies. (Phua, 
Weng et al. 2020). 
Understanding structures, processes, and outcomes will 
inform the quality of nursing services offered to clients 
admitted to ICUs across the country. Investing in 
accurate documentation, training, and competency 
development for critical care nurses is crucial, yet these 
aspects are lacking in major Ugandan hospitals (Giles, 
Hammad et al. 2019). Additionally, systemic and 
environmental barriers hinder the delivery of high-
quality critical care nursing practice, necessitating a 
deeper understanding of these challenges 
(Hammerstedt, Maling et al. 2014). 
Leveraging advanced practice nurses can enhance 
patient access to critical care and improve outcomes 
(Woo, Lee et al. 2017). Even robust healthcare systems 
can face challenges when unskilled critical care nurses 
are involved, highlighting the paramount importance of 
appreciating and preserving the quality of care provided 
by critical care nurses (Pauls, Migneault et al. 2020). 
Assessing the quality of critical care nursing practice in 
Uganda is essential for achieving Sustainable 
Development Goal 3 and universal health coverage 
(Ttendo, Was et al. 2016). 
Poor ICU outcomes in Uganda, including prolonged 
length of stay and increased mortality rates, are linked 
to inadequate structures and processes, which remain 
underexplored (Kwizera, Dünser et al. 2012). Processes 
of critical care nursing practice in Ugandan ICUs are 
often unstructured and non-uniform, compromising the 
quality of care. These gaps expose critical care nursing 
practice during emergencies, highlighting the need for 
comprehensive exploration and intervention studies 
(Atumanya, Sendagire et al. 2020). 
Understanding the structure, process, and quality of 
critical care nursing practice in Uganda is essential for 
designing targeted interventions, improving patient 
outcomes, and enhancing the sustainability of critical 

care nursing services in the country. This study aimed to 
outline gaps in the structures and processes of critical 
care nursing practice that affect patient outcomes in the 
ICUs. 

Methods 
Study design 
We employed a cross-sectional observational design to 
investigate critical care nursing practice in Ugandan 
intensive care units (ICUs). We utilized a modified 
observation checklist with an interviewer-administered 
portion to document the structures and processes 
affecting the outcomes of critical care nursing practice in 
Ugandan ICUs. We collected data providing a snapshot of 
the demographic characteristics, critical care 
characteristics of nurses, physical and critical care 
structure, process flow in ICUs, and perceived quality of 
critical care nursing practice. 
The checklists contained key quality indicators being 
assessed in the particular ICU. The research assistants 
were non-participant graduate nurses trained and 
experienced in ICU nursing care. They assimilated into 
the ICU nursing team as they observed the quality of 
critical care nursing practice being offered.  

Study area 
The data was collected from the ICU environment in the 
4 hospitals included in the selection. These included St. 
Mary’s Hospital in Gulu. Kawempe National Referral 
Hospital, Nakasero Hospital in Kampala, and Mbarara 
Regional Referral Hospital in Western Uganda. These 
were randomly chosen after stratifying these ICUs by 
region. The number of patients treated in these facilities 
in the previous 2 years, as per their ICU records, was 
reviewed meticulously to get the case mix before the 
final inclusion decision was made.  
These ICUs give regional representation following 
stratification of the ICUs by the 4 regions and public vs. 
private. These ICUs offer a good mix of representative 
findings of the quality of Critical care nursing practice in 
Ugandan ICUs.  

Study population 
Nursing administrators, Charge nurses, and Nurses of all 
cadres formally assigned to work at the ICU were 
recruited for this study.  

Inclusion criteria 
• All charge nurses and nursing administrators 

directly involved in patient care in the ICU of 
the study site. 

• Must have consented to take part in the study. 

• Must have had a minimum of 6 months of 
experience working in the ICU 

• All nurses formally employed or assigned to 
work in the ICU of four tertiary hospitals in 
Uganda.  
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Exclusion criteria 
• Nurses who were absent from the shift were 

automatically excluded.  

Sampling methods 
We used stratified random sampling where all the ICUs 
in the four regions were randomly selected from 
different envelopes arranged according to regions and 
whether private or public, respectively. The case mix of 
the ICUs was determined by reviewing the number of 
clients and different diagnoses seen in the previous 12 
months.  
Processes and outcomes of critical care nursing practice 
were observed through a systematic sampling method, 
with every second nurse observed based on the order of 
entry into the ICU or registration for those who had staff 
registers. These nurses were observed throughout their 
shifts. These observations were anonymous to reduce 
the Hawthorne effect. From the staff register, every 
second staff member was randomly recruited into the 
study and observed during the ethnographic survey.  

Sample size estimations 
The quantitative sample size for the nurses observed 
during their work as they offered nursing care to the 
critically ill patients admitted in the ICUs was calculated 
using Cornfield, Mantel, and Haenszel methods for all the 
nurses involved in critical care nursing practice in the 
sampled ICUs The sample size will be estimated from the 
formula;, where;,  is the square of the Z value, a 5% 
margin of error with 95% confidence interval, the 
sample size wastherefore be 77 participants (Chase and 
Klauber 1965).  

Data Collection and Management 
We used SPSS to perform a power analysis to determine 
statistical power for determining the meaningful 
differences in critical care nursing structures and 
processes across the 4 ICUs. Given the limited number of 
ICU staff, achieving a statistical power of 0.80 (80%) was 
crucial to minimizing the risk of Type II errors. This 
power level confirmed that the study's sample size was 
sufficient to detect significant associations with a 95% 
confidence level, ensuring the reliability of the findings 
despite the small population of ICU nurses.  
77 nurses were observed using the modified 
observational checklist. This checklist was validated in a 
pilot survey at Nakasero Hospital. Observations were to 
understand the process flow in the ICU. These were 
entered into a CRF, which was analysed using SPSS. All 
the structures and processes that affected the quality of 
critical care nursing practice were documented.   

Data analysis  
The perceived quality of critical care nursing practice 
was assessed using quantitative Likert scale data. All 
collected data were recorded and verified by the 

Principal Investigator before analysis using SPSS. Data 
were analyzed using both univariate and bivariate 
statistical methods, including chi-square tests for 
categorical variables and logistic regression to examine 
associations. 
Descriptive statistics were computed to summarize the 
structures and processes of critical care nursing practice 
in Ugandan ICUs. Chi-square tests were used to identify 
significant relationships between variables, while 
logistic regression was performed to determine the 
correlation between structures, processes, and the 
quality of critical care nursing practice. Odds ratios were 
calculated to determine associations between outcome 
variables and predictive factors or confounders. 

Quality control 
For internal validity and reliability, confounders were 
analysed independently. Training of the research team 
before commencement was a priority.  All procedures 
were performed under stipulated SOPs. 
Ethical considerations 

Ethical considerations 
All participants went through the detailed informed 
consent process. The participants were individually 
spoken to as they walked into the different ICUs for their 
routine shifts by the research assistant. Rapport was 
created, and the study was then introduced to the 
participants. Privacy and confidentiality were 
emphasized through performing the consent process in 
a free room to avoid external influence from other 
people. Autonomy was encouraged as the participants 
were allowed to choose whether to participate or not 
without any form of coercion.   The entire procedure, 
risks, and benefits of the study were explained to allow 
the participants to make an informed decision.  
Ethical approval number MUREC-2023-208 from 
Mildmay Uganda Research Centre, which houses a 
Research and Ethics Committee (MUREC),  was attained. 
Finally, a letter of authority from the Ministry of Health 
or the City Health Officer was obtained for performing 
the study in the different districts across the regions. 
Administrative clearance from the different hospital 
leadership was attained for permission to enter the 
health facility.  

Safety of participants 
It was a minimal risk study with no anticipated side 
effects and no delays in standard of care.   

Findings  
Demographics and Critical Care Characteristics of 
Critical Care Nurses  
A thorough analysis of 77 critical care nurses revealed 
an average age of 35.89±8.43 years, with 60% exceeding 
35 years. Regarding education, 45%  held diplomas or 
certificates, while only 10%  had post-graduate training. 
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Gender diversity was strong, with 75% being female. 
Shift allocation showed dedication, with 53% on day 
shifts and the rest on nights. In terms of experience, less 

than 10% had over 10 years in the ICU, while over half 
(57%, n=77) had less than a year. 

 
Physical and Critical Care Structure 

Variables Category Frequency  Percentage (%) 
Age Mean (SD  35.89 (8.42546)  
Age (Years) 26.00-35 27 35 
 >35.00 50 65 
Gender Male 20 25 
 Female 57 75 
Education Diploma and Certificate 41 53 
 Graduate 8 37 
 Post-graduate 28 10 
Number of consecutive shifts 
done 

1 28 37 

 2 24 31 
 >2 25 32 
Shift  Day 41 53 
 Evening 8 10 
 Night 28 37 
Experience in the ICU <2 years 44 57 
 3-5 years 17 22 
 5-10 Years 8 11 
 10-15 years14.00 4 6 
 >15 years 4 6 
    

 
Examining the ICU infrastructure and operating 
environment, all four ICUs adhered to an open model. 
Despite the absence of reception areas, more than half  
(52%) of ICUs had accessibility to the biomedical 
engineering workshop, while staff lounges and care-
taker waiting areas were scarce (38% of ICUs). None of 
the ICUs had an on-site laboratory, and only 52% 
boasted of a point-of-care testing availability.  
While all ICUs were located on the same floor as the 
operating room, client accessibility varied, with 58% 
offering unrestricted access. Restricted access lock 

systems were present in 42% of ICUs, but the capability 
to rotate beds 360 degrees was absent in all units. Only 
5% of ICUs maintained an uninterrupted 
anesthesiologist presence throughout shifts. 
Furthermore, 68% of ICUs had implemented risk 
management and admission protocols, along with 
reminders for hand hygiene. All ICUs possessed 
functional ventilators and ensured a nurse's presence at 
the bedside to some degree, but the availability of a 
suction machine was less consistent, present in 95% of 
units

. 
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Process flow in Ugandan ICUs 
Variables Category Frequency  Percentage (%) 
ICU operating model Open 4 (4) 100 

Closed 0 (4) 0 
Presence of ICU reception No 77 100 

Yes 0 0 
Access to the biomedical engineering workshop Yes 40 52 

No 37 25 
Staff lounge present  Yes 29 38 
 No 48 62 
Care-taker waiting area  Yes 29 38 
 No 48 62 
ICU laboratory presents Yes 0 0 
 No 77 100 
ICU point of care availability Yes 40 52 
 No 37 25 
ICU on the same floor as the OR Yes 77 100 
 No 0 0 
Is the ICU accessible to all clients? No 45 58 
 Yes 32 42 
Door lock system present Yes 40 52 
 No 37 25 
Can the ICU bed rotate 3600 without touching anything Yes 0 0 
 No 77 100 
Uninterrupted presence of anaesthesiologists throughout the shift  No 72 95 
 Yes 5 5 
Presence of Risk Management protocols  Yes 53 68 
 No 24 32 
Presence of admission protocols  Yes 53 68 
 No 24 32 
Presence of reminders to perform hand hygiene Yes 53 68 
 No 24 32 
Ready Gas supply Yes 45 42 
 No 55 58 
Ventilator tested and functional.  Yes 77 100 
 No 0 0 
Nurse present at the bedside.  Yes 77 100 
 No 0 0 
Suction machine present  Yes 72 95 
 No 5 5 

 
The data analysis provided insights into critical care 
nursing practices in ICUs. Leadership and administrative 
factors were widely acknowledged (94.7%), with 63.2% 
confirming adherence to critical care protocols. Family 
involvement in patient care was 100%. Challenges 
included nurses' occasional lack of knowledge in patient 

management (94.7%). Concerns like multidrug-resistant 
organisms (84.2%) and privacy observance (31.6%) 
were noted. However, patient care standards were 
upheld, with consistent oral care (94.7%) and grooming. 
Skill areas exhibited variability, with only 5.3% 
reporting adequacy in intubation tube size. 
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Summary of findings of the ICU processes 
Variables Category Percentage (%), n=77 
Leadership of the unit is present 
Monitoring of the processes of work 

Yes 94.7 
No 5.3 

Administrative availability of nursing leadership during ward rounds 

Yes 94.7 
No 5.3 

Real-time supervision of staff procedures performed 
Yes 94.7 
No 5.3 

Reference to protocols in critical care service delivery 
 

Yes 63.2 

No 36.8 

Response in code blue and other emergencies 

Yes 42.1 

No 57.9 

Patient turned every 2 hours 

Yes 42.1 

 57.9 

Nurse using appropriate PPE at all times of the shift 

No 100 

Yes 0 

Nurses wash their hands following the 5 moments of hand hygiene 

Yes 63.2 

 36.8 

Medicines administered in time and charted 

No 31.6 

Yes 68.4 

Vital signs recorded in real time 

Yes 73.7 

No 26.3 

Nurse responds to abnormal vitals 

No 5.3 

Yes 94.7 

Patients reviewed by the primary healthcare provider 

Yes 47.4 

No 52.8 

Protocols followed 

No 31.6 

Yes 68.4 

Families involved in patient care 

Yes 100 

No 0 

Monitoring tools at the bedside 

Yes 100 

No 0 

Alarms audible 

Yes 73.7 

No 26.3 

The nurse responds to the alarms appropriately 

No 31.6 

Yes 68.4 

The nurse demonstrates proficiency in using monitoring tools 

Yes 94.7 

No 5.3 

The nurse knows the patient's diagnosis and can manage the patient 

No 94.7 

Yes 5.3 

Nurse able to titrate vasopressors 

Yes 84.2 

No 15.8 

Responds appropriately to ventilator alarms 

No 31.6 

Yes 68.2 

Early extubation* 

Yes 63.2 

No 36.8 

Readiness for intubation 

Yes 63.2 

No 36.8 

Readiness for central line insertion 

Yes 68.4 

No 31.6 
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Readiness for investigations 

Yes 68.4 

No 31.6 

Readiness during a CPR 

Yes 68.9 

No 21.1 

ICU exit interviews 

No 27.8 

Yes 63.2 

ICU early tracheostomy 

Yes 57.9 

No 42.1 

Code blue team availability 

No 63.2 

 36.8 

Presence of MDR organisms in the ICU 

Yes 84.2 

No 15.8 

Nurses observe the privacy of all patients 

Yes 31.6 

No 68.4 

Patients with pressure sores 

Yes 21.1 

No 78.9 

Patient's oral care was done 

Yes 94.7 

No 5.3 

Patient groomed, kempt, and clean 
Yes 100 
No 0 

If intubated, ETT the same size and one less present at bedside 

Yes 5.3 

No 94.7 

The nursing practice manual presents 

Yes 36.8 

No 63.2 
Assesses GCS at the start of the shift Yes 31.6 
 No 68.4 

  
Perceived Quality of critical care nursing practice 
by the nurses working in the ICU 
The Likert scale findings offer insights into critical care 
nursing practice perceptions by nurses themselves. 
Structural aspects reveal concerns about soap 
availability (47.4%) and bedside equipment checks 
(42.15%), but comfort with ICU structures (57.9%) and 
floor safety (73.7%). Process-wise, nurses are positive 
about following admission criteria (57.9%) and team 
leadership during emergencies (84.2%). However, 

effective client feedback mechanisms (68.4%) and 
preventable death avoidance (68.4%) need 
improvement. Regarding outcomes, nurses are generally 
comfortable with ICU admission (79%) but report 
multiple deaths (73.7%) and varied perceptions on 
length of stay changes. Overall, the findings highlight 
areas for structural and procedural improvements to 
enhance perceived care quality and emphasize the 
importance of feedback mechanisms and patient 
outcomes. 
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Reflection of perceptions of nurses on the quality of critical care nursing practice 
Parameters SD D N A SA 
Structures 

I feel comfortable with the structures of our ICU  0 31.6 10.5 36.8 21.1 
The ergonomic of the ICU is good for our work  0 15.8 10.5 57.9 15.8 
The IPC infrastructure is well-organized in our ICU 0 21.1 10.5 47.4 21.1 
We never have soap in the unit  47.4 10.5 10.5 15.8 15.8 
There is always soap and water for IPC activities  15.8 10.5 0 5.3 68.4 
The ICU floor is slip-resistant  10.5 5.3 10.5 52.3 21.1 
The ICU has enough space and can rotate 360 degrees 10.5 31.6 0 52.6 5.3 
Safety checks are available in the ICU  10.5 15.8 15.8 10.5 47.4 
Does your bedside have a BVM that was checked for effectiveness this 
morning  

15.8 26.3 15.8 36.85 5.3 

I can apply the fire escape protocols effectively  15.8 26.3 15.8 36.8 5.3 
      
Processes  
I follow the admission criteria  5.3 36.8 21.1 21.1 15.8 
I feel satisfied with the services I provide here  5.3 10.5 5.3 57.9 21,.1 
I can perform team leading effectively during a code blue resuscitation  5.3 0 10.5 42.1 42.1 
My clients have a feedback mechanism that they give us  15.8 21.1 15.8 26.3 21.1 
All preventable deaths are avoided by our ICU protocols  21.1 5.3 5.3 31.6 36.8 
      
Outcomes  
I am comfortable being admitted to this ICU  5.3 10.5 5.3 52.6 26.3 
Had more than two deaths this week  15.8 42.1 0 10.5 31.6 
Pressure sores are an indicator of poor nursing care  31.6 0 0 21.1 47.4 
The average length of stay has increased since this year, Begum  0 21.1 36.8 21.1 21.1 
The average length of stay has reduced since the start of this year  5.3 31.6 31.6 21.1 10.5 

SD*- Strongly Disagree, D*- Disagree, N*- Neutral, A*- Agree, SA*- Strongly Agree 
 
Discussion  
The findings regarding the physical and critical care 
structure of the intensive care units (ICUs) in Uganda 
reveal both strengths and areas for improvement. In 
terms of the ICU operating model, all four ICUs followed 
an open model, which aligns with the literature 
suggesting the benefits of this approach (Lewandowska, 
Weisbrot et al. 2020). However, notable deficiencies 
were observed, such as the absence of reception areas in 
all ICUs and limited accessibility to essential facilities 
like the biomedical engineering workshop, staff lounges, 
and caretaker waiting areas(Minton and Batten 2016). 
Additionally, the lack of on-site laboratories in all ICUs is 
concerning, as this may impede timely diagnostic 
processes and patient care (Wenham and Pittard 2009). 
Regarding patient accessibility, while the majority of 
ICUs were located on the same floor as the operating 
room, only a little over half offered unrestricted access 
to clients, which may hinder family involvement and 
patient-centered care (Weled, Adzhigirey et al. 2015). 
Furthermore, the absence of door lock systems in a 
significant portion of ICUs raises security concerns and 
highlights the need for enhanced safety measures (Firth 
and Ttendo 2012). 
On the staffing front, the low percentage of ICUs 
maintaining an uninterrupted anaesthesiologists' 
presence throughout shifts highlights potential staffing 

challenges and the importance of adequate staffing 
levels (Kwizera, Sendagire et al. 2022). Similarly, the 
inconsistency in the availability of risk management and 
admission protocols, as well as reminders for hand 
hygiene, suggests opportunities for standardization and 
improvement in clinical protocols and infection control 
practices (Lewandowska, Weisbrot et al. 2020). 

Perceived quality of critical care nursing Practice  
The Likert scale findings offer valuable insights into 
critical care nursing practice perceptions among nurses, 
shedding light on both strengths and areas for 
improvement. Structural concerns, such as the 
availability of soap and the effectiveness of bedside 
equipment checks, highlight the importance of 
optimizing the ICU environment to ensure patient safety 
and quality of care (Atumanya, Sendagire et al. 2020). 
Despite these challenges, nurses express comfort with 
certain aspects of ICU structures and floor safety, 
indicating a foundation for quality care delivery. 
In terms of processes, nurses generally demonstrate 
confidence in following admission criteria and 
exhibiting effective team leadership during emergencies. 
However, there are notable gaps in effective client 
feedback mechanisms and the avoidance of preventable 
deaths, suggesting a need for enhanced communication 
channels and adherence to established protocols 
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(Legido-Quigley, Asgari et al. 2020). Outcomes reveal a 
mixed picture, with nurses reporting comfort with ICU 
admission but also noting multiple deaths and varied 
perceptions regarding changes in length of stay. These 
findings stress the complex interplay between structural 
elements, nursing processes, and patient outcomes in 
the critical care setting (Grunow, Mörgeli et al. 2019). 
Drawing parallels with existing literature, specialized 
training programs for critical care nurses and the 
presence of nurse specialists as ICU head nurses emerge 
as potential avenues for improving patient outcomes 
and quality of care delivery (Weled, Adzhigirey et al. 
2015). The findings also align with efforts to enhance 
critical care service availability in Uganda, emphasizing 
the importance of standardized care practices and 
increased training for ICU personnel. 
In conclusion, the findings highlight the critical role of 
nurses in shaping the quality of care delivery in Ugandan 
ICUs and emphasize the importance of ongoing efforts to 
address structural, process-related, and outcome-
oriented challenges in the provision of critical care 
nursing practice. These insights provide a valuable 
foundation for future interventions aimed at enhancing 
care quality and patient outcomes in Ugandan intensive 
care units. 
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