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ABSTRACT

Malaria is a parasitic infectious disease that remains a significant public health problem in Indonesia, particularly
in endemic areas. Rapid and accurate diagnosis of malaria is essential to prevent serious complications. The 10%
Giemsa staining method is a rapid technique for microscopic examination of malaria, but the staining time
standard needs to be validated for each batch of staining solution used in local laboratories. This study aims to
analyze the comparison of malaria blood smear staining results using 10% Giemsa with different staining
durations of 10 minutes, 20 minutes, and 30 minutes at Natar Medika Hospital. This research employed a cross-
sectional approach with observational analysis of thin blood smears from 15 malaria-positive blood samples. The
blood smear evaluation used a scoring system: a score of 0 was given for poor staining results (unclear
background, unstained or non-blue cytoplasm, and unstained or non-red nucleus), and a score of 1 for good
staining results (clear background, blue cytoplasm, and red nucleus). The results showed that staining for 20
minutes produced the best quality thin blood smears, characterized by a clear background, blue cytoplasm, and
red nucleus. Statistical analysis using the Kruskal-Wallis test indicated significant differences between staining
durations (p < 0.05). Therefore, staining for 20 minutes using 10% Giemsa is recommended to obtain optimal
microscopic results in malaria diagnosis at Natar Medika Hospital.
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INTRODUCTION

Malaria remains a major public health problem in Indonesia, particularly in endemic regions
such as South Lampung Regency (WHO, 2023; Open Data Lampung, 2023). According to the
Indonesian Ministry of Health (2024), there were 418,546 confirmed malaria cases out of
3,464,738 examinations nationwide. In Lampung Province, South Lampung ranked third for
the highest number of malaria cases in 2022, with 946 laboratory-confirmed cases among
3,845 suspected cases (Open Data Lampung, 2023). Malaria infection is caused by
Plasmodium parasites transmitted through the bites of female Anopheles mosquitoes (Hassor,
2023). Five Plasmodium species are responsible for human malaria infections: P. falciparum,
P. vivax, P. ovale, P. malariae, and P. Knowlesi (Kemenkes RI, 2023). Microscopic
examination of blood smears using Giemsa staining remains the gold standard for malaria
diagnosis, allowing for species identification based on the morphological characteristics of the
parasite (Pramudiyatika, 2022). The accuracy of diagnosis heavily depends on the quality of
the staining process, especially in cases with low parasitemia (Pandey et al., 2023; Yagmur et
al., 2015).

Giemsa 10% staining is widely applied due to its rapid and efficient staining process.
However, the staining quality may vary depending on the batch of staining solution and the
staining duration. An optimal staining time is critical; overstaining can obscure the
morphological details of the parasite, while understaining may lead to poor contrast, making
parasite identification difficult (Sathpathi et al., 2014; Worung et al., 2020). According to
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WHO guidelines (2016), rapid Giemsa staining recommends an 8-10 minutes duration, but
local validation of staining time is advised for laboratory-specific conditions.At Natar Medika
Hospital, a type C hospital in South Lampung Regency, malaria diagnosis is routinely
performed using 10% Giemsa staining with durations between 20 and 30 minutes. However,
given the high workload and limited number of trained laboratory personnel, there is a need to
optimize the staining time to achieve faster and more accurate diagnosis, especially for severe
cases such as cerebral malaria caused by P. falciparum.Due to the absence of a validated
standard operating procedure for staining time at Natar Medika Hospital, this study aims to
compare the microscopic results of malaria blood smears stained with 10% Giemsa at
different staining times—10, 20, and 30 minutes. The findings are expected to provide
scientific evidence for establishing an optimal staining protocol to enhance the accuracy and
efficiency of malaria diagnosis in this setting.

METHOD

This study was a quantitative research with an analytic observational design using a cross-
sectional approach (Sugiyono, 2018; Notoatmodjo, 2012), conducted at the Laboratory of
Natar Medika Hospital, South Lampung. The study involved patients with positive malaria
laboratory results, using 10% Giemsa staining at three different staining durations: 10
minutes, 20 minutes, and 30 minutes. The study population consisted of residents within the
working area of Natar Medika Hospital who underwent malaria examinations between
December 2024 and February 2025. Samples were selected through quota sampling until 15
positive malaria samples were obtained, with inclusion criteria of positive laboratory
diagnosis for malaria and willingness to participate, and exclusion criteria of negative malaria
results.Primary data were collected from microscopic examination of thin blood smears
stained with 10% Giemsa. The quality of staining was assessed using a scoring system: score
1 for optimal staining (clear background, blue cytoplasm, and red nucleus) and score O for
suboptimal staining. Data normality was tested using the Shapiro-Wilk test, and group
differences were analyzed using One-Way ANOVA if the data were normally distributed and
homogeneous, or Kruskal-Wallis test if not. This study aimed to determine the optimal
staining time using 10% Giemsa dilution for microscopic examination of malaria at Natar
Medika Hospital. The study was conducted from December 2024 to February 2025, with 15
positive malaria blood samples collected. Staining was performed with durations of 10, 20,
and 30 minutes.

RESULT
Table 1.
Giemsa 10% Staining Results
Sample Code Staining Time
10 minutes 20 minutes 30 minutes
1 0 1 1
2 1 1 1
3 0 1 1
4 1 1 1
5 1 1 0
6 1 1 1
7 0 1 1
8 1 1 1
9 1 1 1
10 1 1 1
11 0 1 0
12 0 1 0
13 0 1 1
14 1 1 1
15 1 1 1
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Table 1 shows the staining scores according to staining duration. At 20 minutes, all samples
(15/15) showed good staining results (score 1). Staining for 10 minutes produced 9 samples
with good quality and 6 with poor quality, while 30 minutes produced 12 good quality
samples and 3 poor quality samples.

Staining evaluation was based on background clarity, cytoplasm color, and nuclear staining. A
score of 1 indicated optimal staining (clear background, blue cytoplasm, and red nucleus),
while a score of 0 indicated suboptimal staining.

The staining results are visually represented in Figure 1, illustrating the appearance at each
staining time: 10 minutes, 20 minutes, and 30 minutes.

10 minutes 20 minutes 30 minutes
Figure 1. Giemsa 10% Staining on Thin Blood Smear (100x Magnification)

Normality testing using the Shapiro-Wilk test showed that all staining time groups had a
significance value (p) of 0.000, indicating that the data were not normally distributed (Table
2).

Table 2.
Shapiro-Wilk Normality Test Results
Staining Time Sig. (p-value) Interpretation
10 minutes 0,000 Not normally distributed
20 minutes 0,000 Not normally distributed
30 minutes 0,000 Not normally distributed

As the data were not normally distributed, further analysis was conducted using the Kruskal-
Wallis test. The Kruskal-Wallis test revealed a significant difference between groups (p =
0.026) (Table 3).

Table 3.
Kruskal-Wallis Test Results
Statistic Value
Kruskal-Wallis H 7,333
df 2
Asymp. Sig. 0,026

A p-value < 0.05 indicated a significant difference between the 10-minute, 20-minute, and 30-
minute staining groups. Based on these findings, a staining time of 20 minutes provided the
best quality for microscopic identification of malaria using 10% Giemsa.

DISCUSSION

Microscopic examination of thin blood smears remains the gold standard for malaria
diagnosis and identification of Plasmodium species and stages (Potutu, 2022; Pootschi, 2017).
According to Misnarliah (2023), the results of the examination of malaria parasites on thin
blood smears, the color of the preparation is clear, and easy to identify. To obtain effective
microscopic examination results, it is necessary to determine the optimal time and
concentration of Giemsa (Syaifudin et al., 2018). In this study, 10 minutes, 20 minutes, and
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30 minutes Giemsa 10% staining times were tested to determine the optimal staining duration
for blood smears. The results showed that staining for 20 minutes yielded the best quality,
with all samples (100%) scoring in the good category. Staining for 20 minutes provided clear
backgrounds, blue cytoplasm, and red nuclei, aligning with the criteria for high-quality thin
blood smears according to Kemenkes RI (2017) and Andayani (2016). These findings are
consistent with Hassor (2023), who also reported that 20 minutes produced the best staining
results for malaria blood smears. At this time, the parasite mass after being stained with
Giemsa solution, appears clear and compact (solid). Giemsa solution stains chromatin
(parasite nucleus) to carmine red (fire red) and stains cytoplasm (parasite cell fluid) to
purplish blue (Gestiawan, 2020).

Staining for 10 minutes resulted in 6 of 15 samples with poor quality, characterized by
unclear backgrounds and indistinct Plasmodium morphology. Short staining times may result
in inadequate absorption of the stain, as noted by Sathpathi et al. (2014) and Worung et al.
(2020). However, according to Meiliza (2024), within 10 minutes, the quality of the results of
coloring malaria preparations at a temperature of 20-25C 10% had good color intensity.
Although WHO (2010) permits rapid Giemsa staining within 8-10 minutes, this study
indicates that, using the stock Giemsa at Natar Medika Hospital, 10 minutes was not sufficient
for optimal staining.Meanwhile, 30-minute staining produced overly dark slides, making
parasite morphology difficult to interpret. This finding is consistent with observations by
Hassor (2023), where 30-minute staining resulted in unclear backgrounds, with excessive blue
or red tones causing overlapping colors that obscured parasite visibility. Also, Pandey et al.
(2023) and Yagmur et al. (2015) reported that prolonged Giemsa staining results in overly
dark coloration of blood cells and parasites, which hampers accurate identification and
differentiation of Plasmodium species.After tabulating the staining results scores for each
staining time of 10 minutes, 20 minutes, and 30 minutes, a normality tes was carried out using
SPSS. If the p-value is greater than 0.05, the data is considered normally distributed.
Conversely, if the p-value is less than or equal to 0.05, the data is considered not normally
distributed (Ahadi and Zain, 2023; Lantz et al., 2016). Normality testing using the Shapiro-
Wilk test showed that all staining time groups had a significance value (p) of 0.000, indicating
that the data were not normally distributed (Table 2).

As the data were not normally distributed, further analysis was conducted using the Kruskal-
Wallis test (Ostertagova dkk., 2014; Victor dkk., 2022). Statistical analysis using the Kruskal-
Wallis test showed a significant difference among staining time groups (p = 0.026),
confirming that staining time affects the quality of malaria blood smear preparation.
Therefore, the null hypothesis was rejected. The alternative hypothesis, suggesting that 10
minutes is the optimal staining time, was also rejected. Instead, 20 minutes was established as
the optimal staining time for Giemsa 10% at Natar Medika Hospital.Operational challenges
such as the limited number of medical laboratory personnel at Natar Medika Hospital were
identified as factors that must be addressed to maintain diagnostic quality. Hospital
management should consider adjusting human resource allocation to ensure rapid and
accurate malaria diagnosis. Overall, this study reinforces the importance of local validation of
Giemsa staining methods and supports the adoption of a 20-minute staining standard for
accurate microscopic malaria diagnosis.

CONCLUSION

Based on the results and discussion, it can be concluded that there is variation in the
microscopic quality of malaria blood smears using 10% Giemsa staining at different times
(10, 20, and 30 minutes) at Natar Medika Hospital. Staining for 20 minutes yielded the best
quality, with all samples showing good staining results characterized by a clear background,
blue cytoplasm, and red nuclei. Therefore, 20 minutes is recommended as the standard
staining time for 10% Giemsa in microscopic examination of malaria at Natar Medika
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Hospital.
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