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Abstract 
This study assessed the contribution of clinical pharmacists to managing Drug Therapy Problems in the Intensive Care Unit 
of a tertiary hospital in South-South Nigeria. The present study aims to measure the time that, on average, the clinical 
pharmacist has to intervene in the DTPs in the intensive care setting, calculate the mean time spent on each kind of 
intervention, identify potential variables influencing this duration, and also determine what types of interventions-at pre-
scriber, patient or drug level-take the most time because of better resource management in the medication management 
improvement in the intensive care setting. A prospective observational study design was adopted, and data collection was 
done in the Pharmaceutical Care Network Europe classification scheme for Drug Therapy Problems Version 9.1. In the 
present study, it was determined that 55 (34.4%) of the 160 patients were aged 65 years and above, 99 (61.9%) were male, 
and 115 (71.9%) were uninsured. More than half of the patients continued to smoke (50%) and consume alcohol (59.4%). 
Clinical pharmacists estimated that the DTP interventions required 15-30, 30-60, and >60 minutes in 37.5%, 34.4%, and 
28.1%, respectively. Factors affecting time consumption were the availability of physicians in the ICU 41%, the number of 
DTPs identified 30%, cooperation from the patient/family 23.1%, and the complexity of the patient case 6.3%. Drug level 
was where most time-consuming interventions, 62.5%, were required. Understanding these influences optimizes resource 
allocation and time management to enhance pharmaceutical care, thereby improving patient outcomes in the critical care 
setting. 
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Introduction 

Drug Therapy Problems constitute one of the major 
challenges to healthcare delivery, especially within the 
complex setting of an Intensive Care Unit (Tharanon 
et al., 2022). The problems of drug therapy refer to 
any undesirable event that a patient experiences, 
which involves or is suspected to involve drug therapy; 
they have great bearing on the patients' outcomes, 
lengths of stay in hospitals, and costs of health care 
(Çakır et al., 2024). Identification and resolution by a 
clinical pharmacist of DTPs would, therefore, be even 
more important in a setting of critical care with 
additional multiple medications on top of 
complicated therapeutic regimens (Pichala et al., 
2013; Al Fahmawi et al., 2018; Çakır et al., 2024). The 
management of critically ill patients in ICUs is always 
very challenging, given that most of the illnesses are 
very serious, with multiple organ dysfunctions, altered 
pharmacokinetics, and also a need for numerous 
medications (Short et al., 2023). These factors greatly 

enhance the risk of drug-related problems and make 
medication management particularly complex 
(McTavish et al., 2024; Short et al., 2023). A clinical 
pharmacist is an integral member of the 
multidisciplinary team in the ICU and has an 
important role in the optimization of medication 
therapy through various interventions at prescriber, 
patient, and drug levels. 
Besides, the complex nature of medication 
management in the ICUs is compounded by the 
critical states of patients, the need for rapid 
therapeutic decisions, and the great potentials for 
serious consequences related to medication errors 
(Stollings et al., 2018). In all these, the clinical 
pharmacist has to strike a balance while ensuring 
timely and effective intervention. Such interventions, 
depending on the complexity of the case, the number 
of DTPs identified, and the degree of collaboration 
with other professionals in the field, can be quite 
different in terms of time. This is an added challenge 
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in the Nigerian healthcare context in which this study 
is placed, where a high proportion of the patients are 
uninsured and hence their financial positions further 
complicate medication management because 
financial status may affect treatment options or the 
availability of medication (Oseni et al., 2023). 
Moreover, the prevalence of certain lifestyle factors 
among the patients admitted to the ICU-such as 
smoking and consumption alcohol-requires cautious 
medication therapy management (Ajibola & 
Fajemirokun, 2018). 
However, it is shown that very few pieces of research 
have focused on the time factor of the interventions 
by clinical pharmacists, particularly in developing 
healthcare systems. For example, one article showed 
that there was a need for better documentation of 
interventions from the pharmacy to provide more 
comprehensive and safer patient care, but did not 
relate the aspect of time regarding the intervention 
(Baptista et al., 2023). Literature also shows that even 
as clinical pharmacists may improve patient 
outcomes, the duration and timing of such 
interventions are still less explored, particularly in 
resource-constrained settings (Althomali et al., 2022). 
This calls for a need for future research to focus on 
the time-related aspects of these interventions in 
diverse healthcare settings. The current study will fill 
this knowledge gap by determining the time taken by 
clinical pharmacists to conduct DTP interventions in 
the ICU setting. The analysis of the meantime taken 
for different kinds of interventions and identification 
of factors that influence these durations will be useful 
for resource allocation and optimization of workflows 
in critical care pharmacy services. This will also 
contribute to the growing body of evidence that will 
help develop more effective and efficient 
pharmaceutical care practices within an ICU setup, 
thus translating into improved patient outcomes and 
health care delivery/ This study consequently aims to 
evaluate the time taken by clinical pharmacists in 
conducting interventions for DTPs in the ICU, which 
has the dual purpose of establishing the average time 
taken, factors that determine the duration, and which 
levels of interventions at the prescriber, patient, or 
drug level-require more time to inform resources 
allocation and time management to realize better 
medication management practices in critical care 
settings. 
 

Methods 

Study Setting 

This study was conducted in the dedicated Intensive 
Care unit of a tertiary healthcare institution that is 
situated in the South-South geopolitical zone of 
Nigeria. 

Research Design 

In this, the study has tried to present a prospective, 
observational research design to describe and 
document the effects and implications related to drug 
therapy complications. 

Respondents 

All those patients who have been admitted to the 
hospital's intensive care wards throughout the study 
period. 

Sample Size 

The study included all patients undergoing intensive 
care therapy during one year, from mid-2023 to mid-
2024. 

Data Collection 

In this study, the Drug Therapy Problems were 
classified based on the Pharmaceutical Care Network 
Europe, Version 9.1 (Foppe van Mil et al., 2020; 
Ahmed et al., 2021). This was an extended tool for 
the standardized documentation and classification of 
drug-related problems. Background data on patients 
relevant to the study were also collected during data 
collection. The PCNE framework utilized contains 
five main categories, each with subcategories. The 
categories are, therefore, hierarchical and enable the 
detailed classification of medication-related problems 
considering that critical care patients have 
pharmaceutical challenges as these patients usually 
have multiple comorbid conditions requiring the 
management of multifaceted medication. 

Quality Assurance Measures 

The reliability and validity of the tool were tested by 
two known pharmaceutical experts, academicians, 
and researchers. Besides, face validity testing by the 
experts was carried out to ensure that the instrument 
would actually measure what it was intended for. 

Ethical Compliance 

Written permission was obtained from the medical 
research ethics committee of the institution, before 
the research that the research methods and 
procedures were in line with the approved guidelines 
on ethics. 
 

Results 

Demographics of Sampled Patients 
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Figure 1: Bar Chart of Ages of Respondents. 

 
Analysis of the patient age distribution showed that 
among the 160 participants, only 5 patients (3.1%) 
were minors under 18. Young adults aged 18-24 
comprised 15 patients (9.4%), while 20 individuals 
(12.5%) fell within the 35-44 age bracket. The middle-

aged group of 45-54 years included 30 patients 
(18.8%), and 15 patients (9.4%) were between 55-64 
years old. The biggest proportion was the elderly, aged 
65 years and above, with 55 patients constituting 
34.4% of the entire population under study. 

 

 
Figure 2: Gender of Patient. 

 
Analysis of gender distribution for ICU patients 
indicates a significant male dominance with 99 
patients being male accounting for 61.9% as opposed 

to 61 female patients who accounted for 38.1% and 
took part in the administration of the questionnaire. 

 

 
Figure 3: Marital Status. 

 
Marital Status Distribution in the 160 ICU patients, 
the largest portion belonged to divorced status, which 
totaled 45 (28.1%), followed by the widowed status 
with 40 (25.0%). Married patients accounted for 35 
cases, representing 21.9%, and the statuses of single 

and separated statuses each had 20 cases, accounting 
for 12.5% of patients. Aggregating these together, 
patients with a lost marriage status - the divorced and 
widowed - make up the dominant population of the 
research. 

 

https://bioresscientia.com/


International Journal of Biomedical and Clinical Research                     ISSN:2997-6103                   BioRes Scientia Publishers 

© 2025 Peter A. Owonaro, et al.                                                                                                                                                              4 

 
Figure 4: Health Insurance Status. 

 
The analysis of insurance coverage showed a 
disturbing trend: 115 patients, or 71.9%, had no 
health insurance at all. Only a few patients were 
covered: 30, or 18.8%, had private health insurance, 
and just 15 patients, or 9.4%, were on public 

insurance. This high level of uninsured patients 
reflects a critical gap in healthcare access and may put 
them at higher health risks and financial burdens in 
times of medical need. 

 

 
Figure 5: Smoking History. 

 
It is clear from the smoking patterns observed among 
the study participants: half of the patient population, 
80 patients or 50.0%, were current smokers; while 30 
patients, or 18.8%, reported having quit smoking. 
Fifty patients, 31.3%, reported never smoking. The 

predominance of active smokers in the population 
exposes them to a myriad of clinical concerns, where 
the presence of tobacco may complicate certain modes 
of treatment and increase their susceptibility to DTPs 
will compromise therapeutic outcomes. 

 

 
Figure 6: Drinking History. 
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Analysis of the history of drinking showed the 
alarming situation of 95 current drinkers, which 
accounts for 59.4%, whereas 28 patients, 17.5%, had 
stopped drinking alcohol. The remaining 37 patients, 
23.1%, had never consumed alcohol. The high 

prevalence of active alcohol use among ICU patients 
is a serious clinical challenge; continued alcohol 
intake may interfere with the effectiveness of 
treatment, increase the risk for DTPs, and thus 
potentially compromise patient care outcomes. 

 

 
Figure 7: Time Taken for the Clinical Pharmacist to Conduct Each DTP Intervention. 

 
Time analysis of clinical pharmacist DTP 
interventions showed that the highest number, 60 
pharmacists (37.5%), completed their interventions 
within a time frame of 15-30 minutes, followed by 55 
pharmacists (34.4%) who took 30-60 minutes. The 
remaining 45 pharmacists (28.1%) needed more than 

60 minutes to complete their interventions. These 
findings support the potential delay in the delivery of 
interventions, given that most cases fall into the range 
of 15-60 minutes, thus indicating further 
optimization of interventions in an ICU setting. 

 

 
Figure 8: Factors That Influenced the Duration of the DTP Interventions. 

 
Factors affecting the duration of the DTP 
interventions pointed to several challenges: the first 
factor was the availability of physicians or prescribers 
to the ICU, noted by 65 respondents (40.6%), 
followed by several drug therapy problems from 48 

respondents (30.0%). The factor of patient and family 
non-cooperation affected 37 cases, or 23.1%, whereas 
case complexity was the least mentioned factor, cited 
by only 10 respondents, or 6.3%. These findings bring 
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out that prescriber availability represents the most 
significant barrier to timely DTP interventions. 
 

 
Figure 9: Interventions that Took More Time. 

 
Analysis of time-consuming DTP interventions 
showed that drug-level interventions were the most 
time-consuming, with 100 cases constituting 62.5%, 
while patient level accounted for 50 cases, 31.3%, and 
prescriber level had the least with only 10 cases 
accounting for 6.3%. These clearly show that the most 
time is invested in drug-level interventions by the 
clinical pharmacist in the ICU. 
 

Discussion 

Role of Pharmacists in the Clinical Setting-
ICU 

This was further shown in a study conducted in the 
ICU of a tertiary hospital in South-South Nigeria, 
where clinical pharmacists were established to be very 
important in the management of Drug Therapy 
Problems. The environment of the ICU is particularly 
complicated, as patients usually have multiple health 
complications that need critical attention regarding 
medication management (Dionisi et al., 2022). It has 
been emphasized that medication and pharmaceutical 
care involve guardians of safety, which is being 
specifically tailor-made to address the needs of 
individual patients (Patil et al., 2023). The study 
presents in detail the complexity involved with 
pharmaceutical care, which in itself involves timing 
and intervention classification. Most importantly, 
drug-level interventions are the hallmark of 62.5% of 
all the cases, showcasing thereby that the pharmacists 
are very much on board with medication-specific 
challenges like dose adjustment, interactions 
management, and adverse effect monitoring. Such 

broad pharmaceutical follow-ups are necessary for 
avoiding complications and ensuring treatment 
success in the best possible way (Sebastian et al., 
2020). Indeed, this is supported by the study of Li et 
al. (2020), where 81.7% of the interventions of 
pharmacists were at a drug level, with specific 
activities predominant in dosage and drug selection. 
This then means most of their concentration is on the 
drug level, hence supporting the claim of them being 
time-consuming. Another study reported that 97.2% 
of the interventions were at the drug level, clearly 
underlining drug-related issues as the target for 
resolution, which generally requires a significant 
amount of pharmacists' time (Çakır et al., 2024). 

Pharmacist Interventions and Time 
Management 

A key finding of this study is the considerable amount 
of time dedicated to conducting these interventions. 
The majority of clinical pharmacists reported that it 
took them between 15-30 minutes (37.5%) to conduct 
DTP interventions, while others indicated durations 
of 30-60 minutes (34.4%) and more than 60 minutes 
(28.1%). These figures denote the complexity and 
need for interventions in a critical care setting 
whereby pharmacists have to keenly observe and 
institute changes in treatment plans if optimum 
results are to be achieved for the patients. Time 
management and resource allocation therefore 
become key in facilitating timely intervention by the 
pharmacist without compromising on quality. This 
also reflects that the interventions being conducted by 
pharmacists are time-consuming, suggesting 
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identification and solution of medication-related 
problems extend to long-term patient care planning 
and monitoring. 

Factors Influencing Intervention Duration 

The study outlines various factors that affect DTPs' 
time to intervention. The availability of physicians or 
prescribers in the ICU was listed by 40.6% of 
respondents as the factor critical to affecting the time 
of intervention. This, therefore, points toward timely 
collaboration and accessibility of medical 
professionals to facilitate quick decision-making and 
implementation of necessary changes in drug therapy 
(Tharanon et al., 2022). The presence and 
responsiveness of prescribers in the ICU setting, 
when patient conditions can change rather quickly, 
are important features that enable pharmacists to 
make timely and effective interventions. 
For 30% of the participants, the number of drug 
therapy problems identified was the most influential 
factor in the duration of intervention. Pharmacists 
need to spend more time critically analyzing each 
problem and making a detailed plan for the resolution 
when the patients have multiple DTPs (Çakır et al., 
2024). Patient and family cooperation was also stated 
to be an important determinant for the duration of 
intervention by 23.1% of the participants (Alharbi et 
al., 2023). Medico-nursing education about the 
management of medicines and involving the patient 
and family in decision-making increased their 
cooperation, thus reducing the time of intervention 
(Hanggamara et al., 2022; Sim et al., 2024). Although 
less reported, case complexity accounted for 6.3%, 
which also adds up to the longer times of 
interventions, since critically ill patients mostly 
present with many comorbidities, thus 
comprehensive medication management. 

Demographic Influences on DTPs 

The demographic analysis provided data on the 
population in the ICU, and one predominant feature 
is the high rate of uninsured patients, comprising 
71.9% of the study population. This is a lack of 
insurance which will significantly affect access to 
much-needed medications and follow-up care, putting 
them at a higher risk for DTPs. Second, the financial 
burden could limit the patient from pursuing the 
prescribed regimen appropriately leading to 
suboptimal outcomes and complications. 
Lifestyle factors also played a role in the patient 
population, as 50% of patients were still smoking and 
59.4% were still drinking. These factors could 

complicate the management of drug therapy because 
of the possible effects of smoking and alcohol intake 
on drug metabolism and action, thus affecting the 
adjustment of medication. Pharmacists should take 
note of these variables when devising intervention 
strategies so that they are comprehensive and 
effective. Such modalities, by offering patient 
education and support with lifestyle issues, have been 
shown to significantly help with health improvement 
and in some cases avoid DTP incidents. 

Implications for Healthcare Systems 

The findings of this study have wider ramifications for 
health systems, particularly in resource-poor settings. 
From this, greater support and investment in 
pharmaceutical care services that are clinically 
pharmacist-led are suggested. DTP interventions can 
be significantly improved with increased availability 
and responsiveness from ICU physicians and further 
strengthening interprofessional collaboration. Such 
medication management processes should also ensure 
that healthcare systems engage the patient and family 
in priority to increase cooperation and decrease times 
of intervention. 
The findings from the research identify significant 
challenges in the healthcare system that call for 
strategic intervention. High levels of uninsured 
patients and lifestyle-related health risks have emerged 
as key areas needing reform. The healthcare 
institutions should hence provide comprehensive 
solutions that shall enhance the accessibility and 
affordability of healthcare while instituting effective 
programs aimed at behavioral risk factors. This will go 
a long way in enhancing systemic improvements in 
the delivery of critical care for improved patient 
outcomes within intensive care settings. 
 

Conclusion 

This study effectively estimated the time that clinical 
pharmacists need to address DTPs in the ICU, 
finding that drug-level interventions, which require a 
great amount of time, are the most prevalent. The 
results have pointed out the important modifying role 
of factors such as the availability of physicians in the 
ICU and the complexity of the cases regarding time 
spent on interventions. These influences being 
understood would provide opportunities for 
healthcare facilities to ensure better resource 
utilization and develop improved strategies for time 
management, thus enhancing the effectiveness of 
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pharmaceutical care and improving patient outcomes 
related to critical care. 

Recommendations 

In light of the findings, healthcare facilities should 
provide easy access to ICU physicians to collaborate 
with the clinical pharmacist promptly and reduce the 
duration of intervention. Patient and family 
education regarding the necessity of medication 
management will improve collaboration and facilitate 
the intervention process in a smoother and less time-
consuming manner. Systemic barriers include no 
insurance coverage and lifestyle risk factors that are 
highly prevalent; medication management cannot be 
effectively practiced. These health system strategies 
will completely optimize the role of the clinical 
pharmacist, further improving patients' outcomes and 
resource utilization in the intensive care setting. 

Public Health Implication 

DTPs that are not corrected during the stay in an ICU 
contribute to extended stays in the hospital, adding to 
healthcare costs and, therefore increasing mortality 
rates. Healthcare systems' efforts to support and 
maximize the role of a clinical pharmacist in solving 
problems associated with medication use will, 
ultimately, contribute to an improved quality of care 
overall, promoting patient safety in a critical 
environment. Insights gained during this study 
should be useful to inform resource allocation and 
policy decisions related to supporting the clinical 
pharmacist's role in the management of medications. 
This also can be enhanced in the capacity of 
healthcare systems through investment in the training 
and development of clinical pharmacists and the 
fostering of collaborative healthcare environments. If 
integration into a healthcare team were to be a 
priority of health systems, then their expertise may 
well improve patient outcomes help reduce healthcare 
costs generally, and enhance the quality of care in 
critical care settings. 
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