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Abstract
Introduction: Many hospitalized patients receive intravenous fluids (IV) for replacement of
body fluid losses and maintenance of proper fluid and electrolyte status. Proper clinical
decision making, IV fluid administration and monitoring practices are critical in the
prevention of complications related to IV fluid therapy. The objective was to identify the
health system factors that affect the administration of intravenous fluids to patients by
nurses at the medical and surgical wards at a County Referral Hospital in Kenya.
Methods: A descriptive cross-sectional study was conducted on nurses at the adult medical
and surgical wards. Self-administered, semi-structured questionnaire was administered to
the nurses. Data on the challenges encountered by the nurses in administration of IV fluids
to the patients was collected. Relevant authorities granted approval to collect data.
Findings: Shortage of nurses (staffing) was the most significant health system factor
(p=0.0001) in the administration of IV fluids to patients. Shortage of supplies (IV fluids and
infusion sets) also affected IV fluid administration to patients (p=0.013)
Conclusion: Various health system factors affect administration of IV fluids to patients;
with the most significant ones being shortage of nurses and supplies in the wards.
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Introduction
Intravenous fluid (IV) therapy refers to
delivery of IV fluids, medications and other
substances directly into the body circulatory
system through a venous access. It is among
the commonest invasive procedures which are
performed on hospitalized patients worldwide
(NICE, 2017). Globally, approximately 25
million people receive IV treatment by means
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of a peripheral cannula yearly (Alexander &
Corrigan, 2010). Intravenous administration is
the fastest route for delivering fluids and
medications throughout the body. According
to Baid (2012), maintenance IV fluids are
administered to most patients so as to prevent
dehydration, prevent or manage hypovolemia,
correct electrolyte imbalance or as a solvent
for pharmaceutical agents and for nutrition
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such as in dextrose solutions. Intravenous
fluid administration is an integral aspect of
nursing practice and can range from caring for
a peripheral cannula to multiple and complex
intravenous infusions and related equipment
(Lisa & Julie, 2008). Health system factors in
the administration of intravenous fluids to
patients range from the availability of the
pharmaceutical
and
non-pharmaceutical
supplies and medical devices to that of
healthcare personnel involved in clinical
decision making and infusion therapy.
Standards of practice according to the Royal
College of Nursing (2016) indicate that the
nurses who administer intravenous infusions
must have undergone training and be
competent in all practical aspects involving
infusion therapy. According to Fraser,
Snyman, Wessels & Nel (2007), gravitational
intravenous fluid administration compromises
patient health care due to irregularities in the
IV fluid infusion rate.
Several studies of hospitalized patients on IV
fluid therapy have suggested that IV fluid
administration and monitoring practices are
not up to the required standards (Walsh et al,
2008). The gaps in IV fluids administration
were attributed to several challenges
encountered by nurses in the delivery of IV
fluids. According to Green & Han (2008), the
administration of IV fluids to patients is
greatly affected by proper IV fluid and
electrolyte prescribing, nurses' knowledge on
IV fluid therapy and institutional factors
including availability of medical and
pharmacological supplies and infusion
regulation devices.
Findings from studies conducted by Walsh et
al. (2008) and Ferenczi et al. (2007) on inpatients receiving IV fluids indicated that the
IV fluid administration and monitoring
practices by nurses were suboptimal. These
were attributed to several challenges
encountered by nurses in the administration of
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IV fluids predominantly under-staffing and
inadequate supplies. Thabo & Masaki (2015)
performed an audit on 117 patients receiving
IV fluids sampled from four adult medical
wards on improvement of IV fluid inputoutput balance monitoring on patients by
nurses. From the findings, 67% of the
respondents suggested that inadequate
knowledge on IV fluids was a major
challenge. In Kenya, nurses are the primary
health care providers in the delivery of
services to patients at the healthcare facilities.
Chankova, Muchiri & Kombe (2009)
conducted a study in Kenya on the attrition of
the health workforce in the public sector.
From the findings, the ratio of a nurse to the
population in the public-sector healthcare
institutions was found to be 24 to 100,000 and
95 to 100,000in North Eastern and Nairobi
Provinces respectively. However, this is far
below the recommended minimum mandatory
nurse-patient ratios in the medical-surgical
units at 1:6 (American Nurses Association,
2010a).
The Medical and Surgical units in hospitals
administer the highest volumes of intravenous
fluids to patients besides the critical care areas
(Royal College of Physicians, 2013).The
necessity for proper IV fluid administration
and monitoring practices calls for a need to
identify the health system factors that affect
the administration of IV fluids by nurses at a
County Referral Hospital in Kenya.
Methods
Descriptive cross-sectional study design was
used to collect data from 52 nurses at the
medical and surgical wards. The study sample
derived from the target population (288
nurses) was calculated by use of the Fischer’s
formula adopted from adopted from Mugenda
and Mugenda (1999) and Finite Population
Correction for Proportions formula since the
population of nurses at the study location was
60.
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A proportionate sample from each ward was
calculated and simple random sampling done
to select the study participants. Validity of the
data collection tools was done by pre-testing
of the questionnaires and adjustments done
accordingly. To ensure study reliability, data
was counter-checked during entry for
completeness. Qualitative and quantitative
data were collected by use of selfadministered semi-structured questionnaires.
Qualitative and quantitative data were
summarized to identify patterns and interpret
meanings.
The data was sorted into a framework, coded
and data entry done using the software
program Nvivo to search for keywords or
strings, classify, sort and arrange data.
Descriptive analysis of the range of responses
in categories was done and recurrent themes
identified.
Quantitative data was converted to numerical
form and subjected to statistical analysis using
the SPSS software version 22. Bivariate
analysis was done to determine relationships
between variables (P≤ 0.05).Research ethical
approval was obtained from the County
Referral Hospital’s Ethical Review Committee
and the National Commission for Science
Technology and Innovation (NACOSTI).
Permission for data collection was sought
from the Nursing officer in-charge of the
hospital and wards. Informed consent was
obtained from the study participants.
Findings
Most of the nurses who participated in the
study, 61.5% (32), were from the surgical
wards while 38.5% (20) were from the
medical wards with majority 69.2% (36), of
the nurses being female while 30.8% (16)
male.
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Health System Factors that Affect IV Fluid
Administration
The researcher tested the level of knowledge
of the respondents on the administration of IV
fluids. On average, the respondents’ overall
level of knowledge on IV fluid administration
was found to be moderately adequate (57.4%).
However, the respondents with 11-20 years’
experience
had
moderately
adequate
knowledge at 52.4%. The highest was among
graduate nurses who had less than five years
of post-qualification experience (79.7%).
Table 1 shows that 96.2% (50) of the
respondents cited shortage of nursing staff as a
major challenge and 32.7% (17) encountered
the shortage of supplies of IV fluids, IV
cannulae and IV infusion sets in their wards
while 25% (13) cited lack of time as a
challenge in filling the patients’ fluid balance
charts. . None of the respondents (0%) had a
challenge of inadequate fluid charts in their
wards. The study further carried a statistical
test using Chi-Square (χ2) to establish the
relationship between the challenges the nurses
encountered in the administration of IV fluids
and completion of fluid balance charts in their
respective wards.
The findings revealed a Chi-Square Value (χ2)
of 44.31 and p value 0.0001 on nursing staff
shortage challenges, lack of time had a ChiSquare Value (χ2) of 13.00 and p value 0.0001
and shortage of supplies of (IV fluid, IV
cannulae, IV infusion sets) with a Chi-Square
Value (χ2) of 6.23 and p value 0.013. These
findings imply that there was a statistically
significant association between shortage of
nurses, lack of time, and shortage of supplies
and administration of IV fluids/completion of
fluid balance charts.
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Table 1: Respondents’ challenges in IV Fluid Administration

Challenges encountered

Frequency

Percentage

Chi-Square
(χ2)

P-value

Nursing staff shortage

50

96.2

44.31

0.0001

Lack of time

13

25.0

13.00

0.0002

Shortage of supplies (IV fluid,
IV cannulae, IV infusion sets)

17

32.7

6.23

0.013

Qualitative analysis of the respondents’
opinions on the recommendations towards
improvement of IV fluid administration to
patients in their wards was done. Following of
the above challenges, the respondents
recommended that the County Government
should employ more nurses to enhance service
delivery. In addition, the respondents
suggested that the supply of IV fluids at the
hospital be increased and introduction of
infusion control devices. The common
narratives were, “Employ more nurses” and

“supply enough IV fluids”. Moreover, the
respondents also recommended further
training on IV fluids and IV fluid
administration to improve the nurses’
knowledge on the different IV fluids
composition and the complications associated
with IV fluid therapy.
As shown on Table 2 above, the Pearson ChiSquare value was 23.512 and P-value of
0.001. This revealed that, there was
statistically significant association between
the challenges encountered by nurses and their
practice of IV fluid administration.

Table 1: Chi-Square Test Results for Relationship between challenges and IV fluid administration

Pearson Chi-Square
Likelihood Ratio

Value
23.512a
27.012

Discussion
The major factor that affected the
administration of IV fluids by nurses was
shortage of nurses at the medical and surgical
wards. The nurse-patient ratio was found to
be 1:18 per shift, on average, accompanied
by student nurses. According to the American
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Df
8
8

Asymp. Sig. (2-sided)
0.001
0.001

Nurses Association (2010a), the minimum
mandatory nurse-patient ratio in the medicalsurgical units is 1:6. These findings concur
with those of several studies conducted on
hospitalized patients on IV fluid therapy
which indicated that the IV fluid
administration and monitoring practices were
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suboptimal (Walsh et al, 2008; Ferenczi et
al., 2007). This was attributed to several
challenges, predominantly, under-staffing of
nurses leading to excessive workload and
inadequate
pharmaceutical
and
nonpharmaceutical supplies at the wards.
Intravenous fluid administration was by
gravitational flow infusion sets. There were
no infusion pumps and flow regulators. The
respondents in this study also cited lack of
time to monitor the IV fluids infusion rate,
completion and discontinuation and for
documentation on the patients' fluid balance
charts. These findings concur with those from
a study by Reid (2014), which evaluated the
completion of the patients’ fluid balance
charts by nurses in different surgical and
medical wards.
The findings on the overall average level of
knowledge on IV fluid administration by the
nurses at the adult medical and surgical
wards were consistent with those of a recent
study conducted by Ayse (2014) at Afyon
Hospitals in Turkey which established that
the nurses’ level of knowledge on IV fluid
therapy was satisfactory (67.7%). Amongst
those nurses, 88.8% had not received inservice training regarding IV fluid
administration which is in line with findings
from this study where 81% had not
undertaken any specialized training on IV
fluids. Further, findings from this study
indicated that the nurses’ level of knowledge
on IV fluid administration decreased with an
increase in the post-qualification duration
(p=0.001). Similar results were realized in a
study by Johanna et al., (2011). These
findings indicated that nurses forget the
information they acquire during nursing
training as time progresses.
Conclusion
The study findings showed that there are
various health system factors that affect
administration of intravenous fluids to
patients; with the most significant one being
Kenyan Journal of Nursing & Midwifery, 2018; 3(2):73-78

shortage of nurses at the wards. Other health
system factors that affect the administration
of IV fluids to patients by nurses include:
level of knowledge on IV fluid
administration, availability of IV fluids,
cannulae, infusion giving sets and medical
devices such as flow regulators and patient
monitors.
Recommendations
The heath system factors play a key role in
ensuring proper clinical decision making and
IV fluid administration practices in order to
improve patient outcomes. The hospital
administration in conjunction with the
County Government should put in place
measures to adequate staffing, medical
supplies and in-service training of nurses on
the various aspects of IV fluid therapy.
Relevance to Nursing and Midwifery
Knowledge and understanding of health
system factors that affect Intravenous fluid
administration to patients is crucial to nurses
for:
Planning
based
on
needs
identification, for example, the
continuous nursing education
Resource allocation (human personnel
and supplies)
Patient safety through proper services
based on knowledge, monitoring and
practices
Formulation of unit-based policies,
guidelines and procedures
Mitigation of medicolegal issues in
healthcare and nursing
Further research and evidence-based
practice in nursing care of patients
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