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Abstract: Fluid and Electrolytes administration is one of the most common procedures performed most
frequently done in critical care units and in inpatient wards. The objective was to find out knowledge and
practice regarding fluid and electrolytes administration among nurses.

Descriptive, cross sectional research design was adopted and a total 110 nurses were selected by simple
random sampling (lottery method) technique in critical and general ward of the Chitwan Medical College
Teaching Hospital from 14 November to 11 December, 2016. Self-administered structured questionnaire &
observational checklist was used to collect data. Descriptive (mean, standard deviation & range), inferential
statistics (Chi-square) and Spearman correlation were used to analyze data.

Only 10% nurses received in service education on fluid and electrolytes administration. Nurses (85.5%) got
positive reinforcement by supervisor, 96.4% nurses collaborated with their co-workers, 72.7% nurses answered
there is protocol regarding fluid and electrolyte administration available in ward, 39.1% nurses had adequate
level of knowledge which was statistically significant with professional qualification (p=0.007). Safe level of
practice was among 33.6% of nurses which was statistically significant with working unit (p=0.001). There was
weak positive correlation between knowledge score and practice score.

One third of the nurses had adequate level of knowledge and one third of the nurses had safe practice on fluid
and electrolytes administration, thus continue nursing education to update knowledge of nurses', assignment of
patient to nurse according standard guideline and supply of all necessary equipments are required.

Key words: Fluid and electrolyte administration, Knowledge, Practice

Date of Submission: 27-08-2019 Date of Acceptance: 11-09-2019

I.  Introduction

Fluid and electrolytes balance is crucial for physiology of human body and its normal functioning and
metabolism. About 60% (60-67%) of the total body weight is made up of water." Electrolytes are such as
sodium, potassium, chlorine, calcium, magnesium and phosphorus. The body’s homeostatic control mechanisms
ensure that a balance between fluid gain and fluid loss is maintained. The hormones Anti diuretic hormone
(vasopressin) and aldosterone play a major role.? The body electrolytes- sodium, potassium, chloride, and
bicarbonate- help regulate nerve and muscle function and maintain acid-base balance and water balance.® The
levels of electrolytes in body can become too low or too high. This can happen when the amount of water in
body changes.*

There are different factors (lllness, trauma, surgery, age, gender, environmental temperature and
medication, etc.), which affect the fluid and electrolytes balance and the mechanism of the body. Vital organ for
the fluid and electrolytes balance are kidney and cardiovascular system.® Patient who are confused, cannot
communicate, postoperative patient, patient in coma are at high risk of imbalance fluid and electrolytes. Patient
having diarrhea, vomiting, nasogastric suction, burn or trauma can cause fluid and electrolytes deprivation.
Some medication such as diuretic, corticosteroids can lead to the disharmony of the fluid and electrolytes.

Basically there are two types of fluid imbalances i.e. isotonic and osmolar. Hence there are four
categories of fluid imbalances may occur in body (a) an isotonic loss of water and electrolytes, (b) an isotonic
gain of water and electrolytes, (c) a hyperosmolar loss of only water, and (d) a hypo-osmolar gain of only water.
These are referred to, respectively, as fluid volume deficit, fluid volume excess, dehydration (hyperosmolar
imbalance), and over hydration (hypo-osmolar imbalance).’

Excessive fluid generates oedema and is associated with organ dysfunction and even death. Strict and
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authoritarian monitoring of fluid balance of overall intake and output is vital to tailor fluid administration.
Evident losses via urine, drains, stoma or nasogastric aspirates and oral feeding, nasogastric feeding, or
parenteral through intravenous (IV) infusion should be documented and insensible losses through respiratory
tract and skin must be estimated to correlate with the normal physiological requirement of the patient. The
compulsion to interpret all the evidence and observation according to the patient diagnosis as edematous patient
may have a positive fluid balance but can be decrease intravascular fluid, which lead to the inadequate
oxygenation and tissue perfusion.®

Nurses working in health care setting and community frequently encounter in situation where patient
has a need to receive fluid and electrolytes additionally. People’s life and environment around them regarding
health and wellness become very competitive hence people need best quality of care and treatment from health
care. To overcome with dehydration, adequate balance of the circulatory fluid volume, prevent inadequate tissue
perfusion, even to administer the medication and anesthesia the administration of the IV fluid is high in practice.
The registered nurse who practices intravenous therapy must possess a thorough and up-to-date working
knowledge and sound practice of the fluid and electrolytes administered. This is very crucial to maintain safe
nursing practice as well as for the excellent quality patient care. Nowadays different types of fluid and
electrol%tes are available in the market hence it is very important for the nurses to be entirely familiar with each
product.

Il. Material and Methods

Descriptive, cross sectional research design was conducted to find out knowledge and practice
regarding fluid and Electrolytes administration among nurses in Chitwan Medical College Teaching Hospital,
Bharatpur Metropolitan-10, Chitwan. Probability, Simple random sampling technique -lottery method was used
to select 110 nurses from 11 wards {critical care units (CCU, MICUi, MICUii, SICU, NICU and PICU) and
general wards (Nephro ward, Neurosurgery ward, surgery ward, Postoperative ward, and Emergency)} who
have acquired one of the professional qualification (Proficiency Certificate Level nursing/Bachelor in
Nursing/Bachelor of Science in Nursing) and are having experience in clinical field working in selected wards
of the Chitwan Medical College Teaching Hospital at least for 3 months.
Then Cochran formula was used to calculate sample size.
No = Z,2pg/ d? (Cochran, 1977)
Where,
Z, is the tabulated value of z-score at , level of significance, at 95%, its value is 1.96
p is prevalence of knowledge of previous study i.e. 0.15 (Kanakalakshmi, 2014).
g =1-p hence g =1-0.15=0.85
d is the degree precision set at +4% or 0.04
no = 306.1275
Adjusting the above sample size for a finite population

N, .
n= ﬁ (Daniel, 2006)
1+ -2
N

Where, N is population size for the study. In this study population size is CCU, MICUi, MICUii, SICU, NICU
and PICU) and general ward (Nephro ward, Neurosurgery ward, surgery ward, Postoperative ward, and
Emergency) working in Chitwan Medical College Teaching Hospital. So, N=149

From the calculation sample size was 100. To reduce the non-response error, 10% sample was added on it.
Hence, the required sample size for this study was 110.

Nurses who have experience less than 3 months and who have resigned 1 month ago were excluded by
confirming with ward in charge. Data was collected from 14 November to 11 December, 2016.

Kuder Richardson formula 20 (KR-20) reliability test was calculated in knowledge and practice
instrument. KR-20 value for knowledge instrument was 0.719 and for practice instrument was 0.728. Structured
knowledge questionnaire & observational checklist were developed to collect data. Ethical approval from
Institutional Review Committee, Chitwan Medical College Bharatpur, Chitwan was taken for the study. Written
consent was obtained from each respondent prior to knowledge questionnaire. In a day, approximately 8-10
respondents filled questionnaire and it took about 25-30 minutes for each respondent. Observation was done
after knowledge questionnaire. Answer sheet and checklist was coded in R1 to R110 of 110 nurses. It took
several hours in some case several shifts to observe the procedure of the fluid and electrolytes administration in
same nurses. For observation, researcher had gone to the duty according to the shift and participates in normal
work. Confidentiality was assured and maintained. Data was entered into Epidata version 3.1, and exported to
statistical package for social science (SPSS) version 20 and analyzed and interpreted in terms of descriptive
(mean, standard deviation & range), inferential statistics (Chi-square) and Spearman correlation.
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I11. Results

Out of 110 nurses, 57% were in age group 21-25 years, 85.5% answered effective method to supply
fluid and electrolytes is intravenous (1V), (56.4%) drop calculation is 40 gtt/min, (20.9%) complication may
arise in a patient receiving continuous 1V fluid developed dyspnea, cyanosis is air embolism, (52.7%) action if
IV tubing and spike fall into medication cart is obtain new 1V tubing, ( 19.1%) action if patient develop the
reddened, warm, painful is document the condition, (37.3%) important action prior to administration of fluid and
electrolytes is evaluate the lab. reports.

The findings of the study are presented in following tables. Mean score of knowledge of nurses
regarding fluid and electrolytes administration (Table 1), Nurses’ level of knowledge regarding fluid and
electrolytes administration (Table 2), Association between nurses’ level of knowledge regarding fluid and
electrolytes with characteristics of nurses (Table 3), Association between nurses’ level of knowledge regarding
fluid and electrolytes with health care environment related characteristics (Table 4), Mean score of practice of
nurses regarding fluid and electrolytes administration (Table 5), Nurses’ level of practice regarding fluid and
electrolytes administration (Table 6), Association between nurses’ level of practice regarding fluid and
electrolytes with characteristics of nurses (Table 7), Association between nurses’ level of practice regarding
fluid and electrolytes with health care environment related characteristics (Table 8), and Correlation between
knowledge score and practice score of fluid and electrolytes administration (Table 9).

Table 1: Mean Score of Knowledge of Nurses regarding Fluid and Electrolytes Administration

n=110
Subscale of Knowledge Maximum Mean£SD Mean Range
Possible Score Percentage

Knowledge

Knowledge regarding concepts of 9 4.74+151 52.7 1-8
composition of human body

Concept of fluid 10 3.94+183 39.4 0-9

Concept of electrolytes 15 6.62 £ 2.31 44.1 1-11

Concept of fluid and electrolytes 6 272 +£1.04 45.3 0-5
administration
Total 40 18.01 £4.42 45.0 9-30

Table 2: Nurses’ Level of Knowledge regarding Fluid and Electrolytes Administration

Level of Knowledge Frequency Percentage
Adequate (20-30 score) 43 39.1

Moderately adequate (16-19 score) 30 27.3
Inadequate (9-15 score) 37 33.6

Total 110 100.0

According to the statistical Tertile partition

Table 3: Association between Nurses’ Level of Knowledge regarding Fluid and Electrolytes with
Characteristics of Nurses

n=110
Variables Level of Knowledge e p-value
Inadequate n (%)  Moderately Adequate n
Adequate n (%) (%)

Age group (years)

<21 24 (37.5) 19 (29.7) 21 (32.8)

>21 13 (28.3) 11 (23.9) 22 (47.8) 2.550 0.279
Professional qualification

PCL nursing 34 (37.8) 27 (30.0) 29 (32.2)

BN and BSc. N 3(15.0) 3(15.0) 14 (70.0) 9.848  0.007
Professional experience (months)

<15 28 (35.4) 22 (27.8) 29 (36.7)

>15 9.(29.0) 8 (25.8) 14 (45.2) 0.713  0.700
Working unit

Critical units 19 (28.8) 17 (25.8) 30 (45.5)

General wards 18 (40.9) 13 (29.5) 13 (29.5) 3001 0223
Experience in present unit
(months)

<10 27 (35.5) 22 (29.0) 27 (35.5)

>10 10 (29.4) 8 (235) 16 (47.1) 1313 0519
Designation

Staff nurse 34 (36.2) 27 (28.7) 33(35.1) "

Senior staff nurse 3(18.8) 3(18.8) 10 (62.5) 4213 0118
Received in-service education on
fluid and electrolytes
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administration

Yes 3(27.3) 4(36.4) 4(36.4) .
No 34 (34.3) 26 (26.3) 39 (39.4) 1434 0222
Perceived level of performance by
nurses
Advance beginner 8 (29.6) 11 (40.7) 8 (29.6)
Competent 10 (26.3) 9 (23.7) 19 (50.0) "
Proficient 14 (43.8) 6 (18.8) 12 (37.5) 6.529  0.367
Expert 5 (38.5) 4(30.8) 4(30.8)
Self-directed learning
Sometimes 30 (34.5) 22 (24.3) 35 (40.2)
Frequently 7 (30.4) 8 (34.8) 8 (34.8) 0828 0.661
Significance level at 0.05 *Likelihood ratio

Table 4: Association between Nurses” Level of Knowledge regarding Fluid and Electrolytes with
Health Care Environment related Characteristics

n=110
Variables Level of Knowledge 1 p-value
Inadequate n (%)  Moderately Adequate n
Adequate n (%) (%)

Auvailability of needful resources

Adequate 25(38.5) 18 (27.7) 22 (33.8)

Inadequate 12 (26.7) 12 (26.7) 21 (46.7) 2.228  0.328
Positive reinforcement by
supervisor

Yes 29 (30.9) 27 (28.7) 38 (40.4) -

No 8 (50.0) 3(18.8) 5 (31.3) 2192 0334
Collaboration with co-workers

Yes 35(33.0) 29 (27.4) 42 (39.6) .

No 2 (50.0) 1(25.0) 1(25.0) 1324 0129
Auvailability of protocol of fluid
and electrolytes administration

Yes 23 (28.8) 24 (30.0) 33(41.3)

No 14 (46.7) 6 (20.0) 10 (33.3) 3232 0199
Nurse patient ratio

Appropriate 18 (41.9) 13 (30.2) 12 (27.9)

Inappropriate 19 (28.4) 17 (25.4) 31 (46.3) 3.905 0.142

Significance level at 0.05 *Likelihood ratio

Table 5: Mean Score of Practice of Nurses regarding Fluid and Electrolytes Administration

n=110
Subscale of Practice Maximum Possible  Mean+SD Mean Range
Score Percentage
Pre administration 8 4.21+0.68 52.6 25-5.7
During administration 16 11.26+1.80 70.4 8-16
Post administration 9 6.03+ 0.96 67 4-8
Total 33 21.50£2.27 65.2 16.74-27

Table 6: Nurses’ Level of Practice regarding Fluid and Electrolytes Administration

Level of Practice Frequency Percentage
Safe practice (> 22 score) 37 33.6
Moderately safe practice (>11 to <22 score) 73 66.4
Unsafe practice (<11 score) 0 0.0

Total 110 100.0

Table 7: Association between Nurses’ Level of Practice regarding Fluid and Electrolytes with Characteristics of

Nurses
n=110
Practice Level
Variables Moderately Safe Safe Practice 2 p-value
Practice n(%) n(%)
Age group (years)
<21 41 (64.1) 23 (35.9)
>21 32 (69.6) 14 (30.4) 0-363 0.547
Academic qualification
PCL Nursing 57 (63.3) 33(36.7)
BN and BSc. N 16 (80.0) 4(200) 2.036 0.154
Professional experience (months)
<15 49 (62.0) 30 (38.0) 2.364 0.124
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>15 24 (77.4) 7(22.6)
Working unit
Critical care unit 35 (53.0) 31(47.0)
General ward 38 (86.4) 6 (13.6) 13141 <0001
Experience in present unit (months)
<10 50 (65.8) 26 (34.2)
>10 23 (67.6) 11 (32.4) 0.036 0.849
Designation
Staff nurse 61 (64.9) 33(35.1)
Senior staff nurse 12 (75.0) 4 (25.0) 0.626 0.429
Received in-service education on fluid and
electrolytes administration
Yes 8(72.7) 3(27.3) o
No 65 (65.7) 34 (34.3) 0.018 0.893
Perceived level of performance by nurses
Advance beginner 17 (63.0) 10 (37.0)
Competent 28 (73.7) 10 (26.3)
Proficient 19 (59.4) 13 (40.6) 1817 0.611*
Expert 9(69.2) 4(30.8)
Self-directed learning
Sometimes 58 (66.7) 29 (33.3)
Frequently 15 (65.2) 8 (34.8) 0.017 0.896
Significance level at 0.05 *Likelihood **Yate’s Corrections

Table 8: Association between Nurses’ Level of Practice regarding Fluid and Electrolytes with Health Care
Environment related Characteristics

n=110
Practice Level
Variables Moderately Safe Safe Practice p-value
Practice n(%) n(%)

Auvailability of needful resources

Adequate 43 (66.2) 22 (33.8)

Inadequate 30 (66.7) 15(33.3) 0.003 0.955
Positive reinforcement by supervisor

Yes 64 (68.1) 30(31.9)

No 9 (56.2) 7 (438) 0858 0354
Collaboration with co-workers

Yes 71 (67.0) 35(33.0) 0.601*

No 2 (50.0) 2 (50.0) '
Auvailability of protocol of fluid and
electrolytes administration

Yes 54 (67.5) 26 (32.5)

No 19 (63.3) 11 (36.7) 0170 0.680
Nurse patient ratio

Appropriate 28 (65.1) 15 (34.9)

Inappropriate 45 (67.2) 22(32.8) 0.049 0.824

Significance level at 0.05 *Fisher exact test

Table 9: Correlations between Knowledge Score and Practice Score of Fluid and Electrolytes Administration
Variables Spearman Correlation (p) p- value
Knowledge and Practice score 0.132 0.170

Significance level at 0.05

IV. Discussion

Regarding characteristics of nurse, the findings of the present study indicated that among 110 nurses
(51.8%) of the nurses belongs to age group of 21-25 years. This result was more than the findings of the study
done by Mohammed and Taha (2014) revealed that 26.6% of nurses were between age group of 20 -25 years."
Due to high turnover rate of nurses, hospital has to recruit newly graduates with less professional experience
hence most of the nurses belong to age group of 21 - 25.

In concern of availability of protocol of fluid and electrolytes administration (41.3%) nurses knew that
protocol regarding fluid and electrolytes is available in ward had adequate knowledge. However, it seems that
nurses didn’t follow the protocol as knowledge and practice score are not good enough. The study done by
Mohammed, Elshamy and Mohammed (2015) who revealed that the total mean knowledge and performance
score of nurses was increased immediately after implementation of the protocol with statistically significant
difference and after one month slightly decreased.™ Hence the findings both study point out the need of nurses
to adhere the protocol regarding fluid and electrolytes administration.

DOI: 10.9790/1959-0805021219 www.iosrjournals.org 16 | Page



Knowledge and Practice regarding Fluid and Electrolytes Administration among Nurses Working in

Findings of this study showed that more than one third (39.1%) nurses from the selected wards had an
adequate knowledge score regarding fluid and electrolytes administration while 27.3% of nurses possess the
moderately adequate knowledge and 33.6% of nurses had inadequate knowledge; which was less than the study
done by Mohammed and Taha (2014) which indicated 47.50% of nurses had satisfactory knowledge.'® Findings
of another study done by Mogileeswari, and Ruth (2016) who revealed 15.0% of nurses had adequate
knowledge, which opposed present study.'?

In context of mean score, the findings of the present study revealed mean score of knowledge (45%).
Similarly study done by Mogileeswari, and Ruth (2016) who unveiled mean score of knowledge (44.4%)."
However present study is inconsistent with the study done by Taha, and Mohammed (2014) who revealed higher
mean score of knowledge (71.1%) than the present study.™

There was highly statistical significant between level of knowledge and level of education (3°=9.848,
p=0.007), knowledge levels of nurses in this study were influenced by academic qualification of the nurses as
70% nurses who have bachelor level education possess the adequate knowledge. This finding was correspond
with study done by Mohammed and Taha (2014) who reported that bachelor degree nurses scores were
significantly better than diploma nurses possibly because of the basic knowledge received during academic
years, which is different than that received by diploma nurses.’® In addition, statistical significance association
was demonstrated by the study done by Mogileeswari, and Ruth (2016) between level of knowledge of nurses
regarding fluid and electrolytes administration for patient with burns with education,*? which is why finding
perceptibly compatible the present study.

In relation to practice, 33.6% of nurses had safe practice followed by (66.4%) nurses had moderately
safe practice and none of the nurses had unsafe practice regarding fluid and electrolytes administration. The
finding of study was inconsistent with Mogileeswari, and Ruth (2016) revealed the 37% of nurses had safe
practice followed by (42%) nurses had moderately safe practice and (21%) nurses had unsafe practice.*

In recent study, mean score of practice was 65.2% which was coherent with the study done by
Mogileeswari, and Ruth (2016) who unveiled mean score of knowledge (64.2%).> However present study was
inconsistent with the study done by Mohammed and Taha (2014) showed higher mean score of practice
(74.69%) than the present study.™

Findings of the present study unveiled that level of practice of nurses were significantly associated with
present working area and didn’t show any statistical significant association with age, education, experience,
other characteristics of nurses and health care environment related characteristics. In contrast, Mogileeswari,
and Ruth (2016) there is a significant association between level of practice of nurses regarding fluid and
electrolytes administration for patient with burns with year of experience and designation.’” This finding is
inconsistent with the study done by Kanakalakshmi, (2014) which reveals that the association between practice
and age, religion, year of experience and designation is significant along with working area.™

This study revealed that most of nurses (99.1%) keep the record according to protocol which was
inconsistent to the study done by Arslan, and Karadag (2008) which finds that record keeping behavior of nurses
regarding intravenous fluid treatment is not at the desired level.** Nurses® strong adherence to the practice of
record keeping behavior according to the protocol is due the fact that nurses are very much aware of ethical and
legal issue that they might have to suffer if they did not adhere to the protocol.

Though present study didn’t show significant association between level of knowledge and practice with
in—service education however (90.0%) nurses didn’t receive in-service education regarding fluid and
electrolytes administration. It is seen that periodic check or review of knowledge and practice regarding fluid
and electrolytes administration among nurses is necessary. On the basis of the periodical evaluation nurse
managers and organization can determine education program, in lacking part of the fluid and electrolytes
administration procedure (preparation, administration or monitoring) the nurse should receive education or
training courses. This study adheres with the study conducted by the Jensen (2009) who stated that increased
competence, confidence and higher level of comfort and knowledge regarding intravenous therapy content was
perceived by students who participated in the workshop than those who did not participated in the course or had
no elective intravenous therapy education.”® This study was evidently supported by another study Ameri et al.
(2016) who unfold improved mean scores of knowledge and practice 17.56 (1.59) from 11.93 (1.91) and 40.15
(3.02) from 38.84 (2.96) respectively after parenteral nutrition (PN) training program.® Therefore, the findings
of this study are a good basis to formulate the educational activities, as there is need of educational program
regarding fluid and electrolytes administration. Improving knowledge and monitoring nurse's practices could
significantly reduce the complication that may develop from the fluid and electrolytes administration.

Up to date information and in service training can improve the nurses practice and knowledge the
statement is supported by the study done by the Bedier, EL-Ata, and Shehab (2016) which illustrate that
implementation of the educational program total mean practice score were improved 87.09 (14.55) after 3
months and 77.71 (11.54) after 6 months later from pre-program 18 (3.30) regarding caring of patients
undergoing nasogastric tube feeding.™” In addition to being valuable for further research, the results of this study
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can become the basis for improving the concept of nursing care quality and patient safety.

Findings of the present study reported that there is a weak positive correlation (p= 0.132, p=0.170)
between nurses’ knowledge and practice though it is not statistically significant. The reason behind the findings
study is due to the fact about fluid and electrolytes practice, which can be performed without understanding the
basic knowledge, by repeated action and observing the same procedure over and over again. The finding of the
study was contradicted with Mogileeswari and Ruth (2016) who stated that a highly statistical significant
correlation (p= 0.47) between nurses’ knowledge and practice score.”” The correlation between nurse's
knowledge and practice score in the study however, point out truth that the effective establishment of fluid and
electrolytes administration is often hindered by lack of basic knowledge regarding fluid and electrolytes is
essential for nursing practice. The present study is also supported by the study done by Mohammed and Taha
(2014) depicted the statistical significant correlation between knowledge and practice score.™

V. Conclusion

Knowledge related to fluid and electrolytes administration was adequate and moderately adequate
among the nurses however it did not reciprocate into appropriate practice in the setting of delivering direct
patient care. The influencing factor for level of practice of nurse fluid and electrolytes administration was
working unit however the level of knowledge of nurses related to fluid and electrolytes administration was
affected by level of education. This study suggests that length of nurse’s professional experience has no
influence on the level of knowledge and practice achieved by these nurses. In addition, level of knowledge and
practice of nurses was not correlated as the nurses who have inadequate knowledge might not necessarily safe
practice or might have safe practice. Hence, by determining the level of knowledge we cannot draw the
conclusion about the level of practice level.

Hence to clinch adequate knowledge and safe practice continuation of higher education must give more
priority by the nurses. Nurses who directly involve in patient care must be rotated in different ward routinely to
improve knowledge and practice. By acquiring higher education and exchanging the ward adequate knowledge
and safe practice may or may not be ensured hence in service education must provide routinely to the nurses
who are directly involve in patient care.
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