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ABSTRACT: Medication errors are a significant and pervasive issue in healthcare, contributing to
increased morbidity and mortality rates. Nurses primarily aim to promote and enhance human health.
Medication errors, which are a prevalent issue affecting patient care, pose a significant threat to health
worldwide. A quasi-experimental study was conducted to evaluate the effectiveness of a teaching strategy
that involved using the dimensional analysis approach for drug dose calculation (DDCP), with the aim of
reducing medication errors among B.Sc. nursing students in Amritsar. Purposive sampling was used to
select 182 nursing students. The result showed a statistically significant difference in the medication
calculation errors related to DDCP posttest scores between the two groups (U = 0.001, p < 0.05). Hence, it
can be deduced that the intervention applied in the experimental group led to a significant reduction in
DDCP medication calculation errors when compared to the control group. The researcher encountered
challenges that nursing students had a lack of familiarity with dimensional analysis, and the process was
time-consuming and mathematically complex, which could lead to errors in medication dosing. The study
highlighted that using dimensional analysis as a teaching strategy has the potential to significantly reduce
medication errors in nursing students by improving their ability to accurately calculate medication dosages
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INTRODUCTION

Medication errors are a significant and pervasive issue
in healthcare, contributing to increased morbidity and
mortality rates. The traditional methods for dosage
calculation, including ratio-proportion, formula, and
dimensional analysis, offer different advantages and
disadvantages. A major component of medication errors
is incorrect dosage calculations, often resulting from
mathematical errors or misinterpretations of medication
orders.

Nurses primarily aim to promote and enhance human
health. Medication errors, which are a prevalent issue
affecting patient care, pose a significant threat to health
worldwide. These errors contribute to increased
mortality rates, longer hospital stays, and higher
associated costs. The study showed that two-thirds of
the nurses possessed knowledge about medication
errors (Kaur and Charan 2018). Medication errors can
occur at different stages in the medication use process,
resulting from imperfect systems or human factors (Al-
Ahmadi et al., 2020).

The execution of patients' medication prescriptions is a
central and vital responsibility for nursing students, as
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they are on the path to becoming professional nurses in
healthcare institutions. It is essential for them to have
the capacity to determine the appropriate dosage,
volume, and administration rate of prescribed
medications precisely and accurately. Furthermore, they
must be adept at safely and effectively executing these
pharmaceutical instructions in order to ensure the well-
being of their patients (Trim, 2004).

Consequently, it is imperative for nursing students to
acquire expertise and proficiency in multiple domains,
such as understanding diverse medical conditions,
mastering pharmacological principles, and performing
accurate mathematical calculations (Koohestani and
Baghcheghi 2010; Koohestani et al, 2008).
Deficiencies in these areas, particularly in
pharmacology and pharmaceutical calculations, can
contribute to medication errors, which may lead to
extended hospital stays, escalated expenses, and
potentially severe, irreversible harm or even fatalities.
Furthermore, medication errors represent a prevalent
and grave concern within healthcare institutions (Ehsani
et al., 2013; Anderson and Webster 2001).

Medication calculation errors frequently occur during
drug administration in nursing due to a lack of
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competency and accuracy in completing drug dosages.
Medication administration is vital for nursing students
and registered nurses, as 26%-38% of medication errors
involve administration. One in six errors are due to
miscalculations, and in 2003, the FDA reported 41% of
errors resulted from inaccurate drug calculations
(Veldman, 2016).

Nursing programs bear the crucial task of equipping
students with the skills to perform drug dosage
calculations accurately and confidently. This is
essential as nursing programs strive to produce
graduates who are proficient and self-assured in diverse
skill sets, including medication calculation.

MATERIAL AND METHODS

A quasi-experimental study assessed the efficacy of a
dimensional analysis teaching strategy for drug dose
calculation to decrease medication errors among B.Sc.
nursing students in Amritsar. Using purposive
sampling, 182 students (88 control, 94 experimental)
were selected from a nursing college. Ethical approval
and written consent were obtained from SGRD
Hospital, Vallah, Amritsar, and participants,
respectively. Data on socio-demographic profiles and
drug dose calculation problems were collected using a
questionnaire. A pretest was conducted on both groups,
followed by implementation of the teaching strategy in
the experimental group. After seven days, a posttest
was conducted using the same questionnaire for both
groups.

Statistical analysis: Data were analyzed using the
Statistical Program for Social Sciences (SPSS) v26.0
(IBM Corp., Armonk, NY, USA). After conducting a
normality test, descriptive statistics such as frequency
and percentage were employed. For inferential
statistics, the Mann Whitney test was utilized to
compare groups.

RESULTS AND DISCUSSION

Table 1 presents the socio-demographic profile of B.Sc.
nursing students out of 182 students; 88 were allocated
in control and 94 were allocated in experimental group.
For age, the majority of students were in the age range
of 21-23 years ,43.2% in control group and 42.6% in
experimental group. Regarding gender, the majority of
students in both groups were females; 90.9% for control
group and 91.5% for experimental group. In terms of
board of high school examination, both groups had a
similar proportion of students who appeared for the
Punjab School Education Board (PSEB) exam, 35.2%
for control group and 48.9% for experimental group.
The distribution of high school math score was similar
between the two groups for gap after senior secondary
education, the majority of students in both groups had
no gap after completing senior secondary education
84.1% for control group and 81.9% for experimental
group. In terms of habitat, the distribution of students
was similar between the two groups. The chi-square
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test was applied to assess homogeneity, and no
statistically significant difference was found. Both
groups were considered homogeneous. (Ullah et al.,
2021) showed 37.2% of participants were aged 31-35
and 28.3% aged 26-30, with 22% male and 78%
female. (Fathy et al., 2020) found most nurses were 20-
29 years old, averaging 26.7 + 1.30 years. About 61.6%
held technical institute degrees. Farag et al. (2017)
reported under one-third of nurses were 41-49 years
old, while around one-fifth were below 30. Most had
less than 18 years of departmental experience.

Table 2 reveals the experimental group's mean rank
(93.76) was slightly higher than the control group's
(89.09). The Mann-Whitney U test values (3924 for
control, 8813 for experimental) revealed no significant
difference in DDCP pretest scores between groups (U =
0.542, p = 0.542). This suggests no significant
difference in DDCP medication calculation errors
between groups before the intervention. Similarly,
(Montazer et al., 2022) found average pretest scores for
calculating infusible drug dosages among ICU nursing
students were 5.15 + 2.35 (intervention) and 5.25 +
2.56 (control), with no significant difference (P = .86).
Supported research by Abeer et al. (2017) reported an
average knowledge score of 10.7 + 2.29 among nurses,
indicating unsatisfactory medication administration
error knowledge. (Samundeeswari and Muthamilselvi
2018) found one-third of nurses had average knowledge
about medication errors, less than one-third had poor
knowledge, over a quarter had very low knowledge, and
only 8% had good knowledge on prevention.

Table 3 demonstrate that comparison of posttest score
related DDCP medication calculation error among
nursing students. The results indicate that the mean
rank for the experimental group (130.34) was
significantly higher than the control group (43.17).
Additionally, the Mann-Whitney U test value of 14.50
and 11730.50 for the control and experimental group,
respectively, showed a statistically significant
difference in the medication calculation errors related to
DDCP posttest scores between the two groups (U =
0.001, p < 0.05). Hence, it can be deduced that the
intervention applied in the experimental group led to a
significant reduction in DDCP medication calculation
errors when compared to the control group. Similarly,
(Kohtz and Gowda 2016) showed the implemented
intervention effectively reduced medication errors.
(Montazer et al., 2022) found that dimensional analysis
training significantly improved ICU nursing students'
ability to calculate infusible drug dosages. Similarly,
(Koohestani et al., 2008) observed a significant
difference in post-test scores between groups. Simpson
et al. (2004) reported a significant decrease in average
monthly medication errors per 1000 neonatal activity
days after interventions. This is consistent with
(Abukhader and Abukhader 2020), who found a
significant reduction in medication errors after teaching
intervention.
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Table 1: Socio-demographic profile of B.Sc. nursing students of selected colleges of nursing Amritsar, Punjab.

N=182.
Ctrl. Exp.
Sr. No. Variables (n=88) (n=94) X’value df P value
f % f %
1. Age (years)
18-20 20 22.7 23 24.5 251 3 966 NS
21-23 38 432 40 42.6
24-26 25 284 27 28.7
>27 5 5.7 4 4.3
2. Gender
Male 8 9.1 8 8.5 .019 1 .890NS
Female 80 90.9 86 91.5
3. Board of high school examination
CBSE 31 352 28 29.8 3.674 3 .299N8
PSEB 31 352 46 48.9
ICSE 16 18.2 12 12.8
J&K 10 114 8 8.5
4. High school math score
<70 21 239 24 255 317 3 957N
71-80 28 31.8 32 34.0
81-90 28 31.8 28 29.8
>90 11 125 10 10.6
5 Gap after senior secondary
i education
No gap 74 84.1 77 81.9 .672 2 715N
One year 10 114 14 14.9
More than one year 4 4.5 3 3.2
6. Habitat
Urban 47 534 54 574 .300 1 58408
Rural 41 46.6 40 42.6

Table 2: compare pretest score related DDCP medication calculation error among nursing students in control
and experimental group.

Sr. No. Group Mean Rank Sum of Ranks Mann-v\:’lﬁletney v P value
1. Control 89.09 7840 3924 0.542
2 Experimental 93.76 8813

Table 3: Compare posttest-1 score related DDCP medication calculation error among nursing students in
control and experimental group.

Sr. No. Group Mean Rank Sum of Ranks Mann—v\zzgney v P value
1. Control 43.17 3669.50 14.50 0.001
2. Experimental 130.34 11730.50
CONCLUSIONS accommodate diverse learning styles will help establish

The study concluded that the implemented teaching
strategy effectively improved B.Sc. nursing students’
knowledge of dimensional analysis for drug dose
calculation, reducing medication errors and enhancing
patient care quality. The results emphasize the
importance of incorporating effective teaching
strategies in nursing education to develop competent
students. This study contributes to nursing education
knowledge and can guide the development of strategies
to improve students' skills and ultimately, patient
outcomes and healthcare quality.

FUTURE SCOPE

Implementing dimensional analysis approach for drug
dose calculation in nursing education could explore
long-term retention rates, adaptability to evolving
medical  technology, and  integration  with
interdisciplinary curricula. Additionally, assessing its
global applicability and tailoring the method to
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a universally effective teaching strategy to minimize
medication errors.
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