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Anemia, particularly iron deficiency anemia, is a common health
issue among nursing students that can significantly impact their
academic performance. Purpose: This study aimed to investigate the
prevalence of anemia and its effect on key academic indicators,
including Intelligence Quotient (1Q), Academic Potential Test (APT)
scores, study concentration, and cumulative Grade Point Average
(GPA). This study employed a cross-sectional design. A total of 192
nursing students were selected as participants. Anemia status was
assessed through blood tests, with participants classified as non-
anemic, mildly anemic, or moderately anemic based on hemoglobin
levels. Cognitive function was evaluated using standardized
measures of 1Q and APT scores. Study concentration was assessed
through self-reported questionnaires, while academic performance
was measured using the students' cumulative GPA. The chi-square
test was used to examine the relationship between anemia status and
various academic performance indicators. Students with anemia
exhibited lower APT scores, reduced study concentration, and poorer
GPA outcomes compared to their non-anemic peers (p<0.001).
However, the relationship between anemia and 1Q was not
statistically significant (p<0.05).Conclusion: Anemia negatively
impacts cognitive function and academic performance.
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1. INTRODUCTION

Anemia, a condition characterized by a decrease in hemoglobin concentration or red blood cell count, is
a widespread public health concern, particularly among adolescents and young adults [1]. Nursing students
represent a particularly vulnerable population due to the unique academic demands, mental stress, and potential
nutritional deficiencies associated with their training, all of which can predispose them to anemia. The high
cognitive and physical requirements of nursing education make anemia a critical concern for this group, as it can
directly impair their ability to focus, process information, and perform well in both theoretical and clinical settings

21, [3]-

If left untreated, anemia can lead to several negative health outcomes, including fatigue, impaired
cognitive function, and reduced productivity [4]. These consequences are especially concerning for nursing
students, whose academic success relies heavily on maintaining high levels of focus and cognitive performance.

Proceedings homepage: https://conferenceproceedings.ump.ac.id/pshms/issue/view/37



https://conferenceproceedings.ump.ac.id/pshms/issue/view/37
https://doi.org/10.30595/pshms.v6i.1409
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
mailto:agussantosa@ump.ac.id

ISSN: 2808-1021 81

Anemia’s impact on attention, memory, and motor performance can hinder their capacity to meet the demands of
rigorous coursework and clinical practice. Studies have indicated that up to 53.2% of female nursing students may
suffer from anemia, often due to poor dietary habits and insufficient knowledge about nutrition, further
exacerbating the problem [5], [6].

Anemia leads to brain hypoxia, which impairs critical cognitive processes such as attention and memory,
making it harder for students to concentrate, retain information, and perform well in academic and clinical tasks.
This condition can result in chronic cognitive deficits if left untreated, potentially affecting students’ long-term
academic and professional development[7]. Given the demanding nature of nursing education, early identification
and management of anemia through screening and nutritional interventions are crucial to ensure students’
academic success [8].

While several studies have explored the prevalence of anemia and its link to academic performance in
general student populations [1], [9], [10], there is a lack of research specifically focused on nursing students. This
group faces unique health and academic challenges that could amplify the impact of anemia on their academic
performance. More research is needed to explore the specific relationship between anemia, cognitive function,
and academic outcomes in nursing students [4], [11], [12].

Thus, this study aims to investigate the prevalence of anemia and its impact on key academic indicators,
including Intelligence Quotient (1Q), Academic Potential Test scores, study concentration, and cumulative Grade
Point Average (GPA) among nursing students. The findings from this research will contribute to a better
understanding of how anemia affects cognitive and academic performance in this specific population, highlighting
the need for effective interventions to improve both health and academic outcomes.

2. RESEARCH METHOD

This study employed a cross-sectional design and was conducted at the Faculty of Health Science,
Universitas Muhammadiyah Purwokerto, during the 2023/2024 academic year. The study population consisted of
nursing students from all academic levels at Universitas Muhammadiyah Purwokerto. The sample size was
determined using the Slovin formula, with a 95% confidence level and a 5% margin of error. A total of 192 nursing
students were selected as participants, with stratification based on year of study to ensure proportional
representation across all academic levels.

Anemia status was assessed through blood tests, with participants classified as non-anemic, mildly
anemic, or moderately anemic based on hemoglobin levels. The cutoff values for anemia were set at <12 g/dL for
women and <13 g/dL for men [10]. Cognitive function was evaluated using standardized measures of 1Q and
Academic Potential Test (APT) scores. Study concentration was assessed through self-reported questionnaires,
while academic performance was measured using the students' cumulative GPA.

Data were analyzed using SPSS version 21.0. Descriptive statistics were applied to summarize the
demographic and health characteristics of the participants. The chi-square test was used to examine the
relationship between anemia status and various academic performance indicators, including 1Q, APT, study
concentration, and GPA.

3. RESULTS AND DISCUSSIONS

The study involved 192 nursing students, predominantly female, with an average age of 20.11 years. Half
of the participants were non-anemic, while 25% had mild anemia and the remaining 25% exhibited moderate
anemia. In terms of cognitive abilities, most students had 1Q scores below average, with 29.2% achieving average
scores and only 8.3% scoring above average. APT results were similar, with 63% of students scoring low, 32.8%
in the medium range, and 4.2% obtaining high scores. Regarding concentration, the majority were reported to be
less focused, 24% moderately focused, and 8.3% highly focused. As for academic performance, 57.8% had
excellent GPASs, 40.1% satisfactory, and 2.1% less than satisfactory. This shown in Table 1.

IQ analysis revealed that 54.2% of non-anemic students scored below average, compared to 66.7% of
those with mild anemia and 75% of those with moderate anemia. However, the relationship between anemia and
1Q was not statistically significant (p>0.05) which is shown in Table 2. Although no direct link between anemia
and 1Q was found, there is substantial evidence suggesting that anemia, particularly iron deficiency, negatively
affects cognitive function. Anemia has long been associated with delayed cognitive development in children and
cognitive decline in adults. In this case, the non-significance might be explained by the stability of 1Q, which is
less influenced by temporary health conditions like anemia. Research suggests that more severe and chronic
anemia has a greater impact on 1Q, which might not be fully reflected in the present sample [13], [14], [15], [16].

The APT results showed that most non-anemic students performed in the average range, while 66.7% of
mildly anemic students and 95.8% of moderately anemic students had low scores. The relationship between
anemia and APT was statistically significant (p>0.0001), supporting the theory that anemia reduces the brain's
ability to quickly process and comprehend information. The oxygen deficit associated with anemia impairs
cognitive functions, particularly logical, numerical, and verbal reasoning. This finding aligns with previous
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research, which demonstrates that adolescents with iron deficiency anemia tend to perform worse on cognitive
tests due to reduced oxygen delivery to the brain [17].

Table 1. Characteristics of Respondent (n=192)

Characteristics Result
Sex
Male 63 (32.8%)
Perempuan 129 (67.2%)
Age, yr
Mean + SD 20.11 £ 1.28
Min-Max 18-23
Anemia
Non-anemic 96 (50%)
Mild anemia 48 (25%)
Moderate anemia 48 (25%)
1Q Assessments
Below average 120 (62.5%)
Average scores 56 (29.2%)
Above average 16 (8.3%)
Academic Potential Test
Low scores 121 (63%)
Medium range 63 (32.8%)
High scores 8 (4.2%)
Study Concentration
Less focused 130 (67.7%)
Moderately focused 46 (24%)
Highly focused 16 (8.3%)
Academic Performance
Less than satisfactor 4 (2.1%)
Satisfactory 77 (40.1%)
Excellent 111 (57.8%)
Table 2. Impact of Anemia on 1Q, Academic Potential, Study Concentration and Academic Performance
Variable Anemia X2 p-value
Non-anemic Mild anemia  Moderate anemia
n=96 n=48 n=48
IQ Assessments Below average 52 (54.2%) 32 (66.7%) 36 (75.0%) 8.114 0.087
Average scores 32 (33.3%) 14 (29.2%) 10 (20.8%)
Above average 12 (12.5%) 2 (4.2%) 2 (4.2%)
Academic Low scores 43 (44.8%) 32 (66.7%) 46 (95.8%) 39.157  0.0001
Potential Test Medium range 45 (46.9%) 16 (33.3%) 2 (4.2%)
High scores 8 (8.3%) 0 (0.0%) 0 (0.0%)
Study Less focused 51 (53.1%) 39 (81.3%) 40 (83.3%) 22.682 0.0001
Concentration Moderately 30 (31.3%) 8 (16.7%) 8 (16.7%)
Highly 15 (15.6%) 1(2.1%) 0 (0.0%)
Academic Less than satisfactor 0 (0.0%) 1(2.1%) 3 (6.3%) 46.326  0.0001
Performance Satisfactory 18 (18.8%) 31 (64.6%) 28 (58.3%)
Excellent 78 (81.3%) 16 (33.3%) 17 (35.4%)

In terms of study concentration, 53.1% of non-anemic students reported difficulty focusing, with this
percentage increasing to 81.3% in the mild anemia group and 83.3% in the moderate anemia group. This
significant relationship highlights that anemia directly affects concentration (p>0.0001), likely due to fatigue and
reduced brain oxygenation, making it harder to maintain focus over extended periods. Previous research supports
this by showing that anemia leads to a decline in mental capacity, slower reaction times, and increased fatigue, all
of which impair concentration and academic performance [18], [19].

Finally, GPA analysis revealed a significant relationship between anemia and academic performance
(p>0.0001). Among non-anemic students, 81.3% achieved excellent GPAs, compared to 33.3% in the mild anemia
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group and 35.4% in the moderate anemia group. This aligns with the understanding that iron is crucial for
hemoglobin production and oxygen transport, both essential for optimal brain function. Reduced oxygen levels in
the brain due to anemia impair cognitive functions, leading to lower academic performance. These results mirror
previous findings that adolescents with anemia have lower cognitive scores and face greater academic challenges
[13], [20], [21].

Overall, the results of this study emphasize the negative impact of anemia on academic performance and
cognitive function in students. Students experiencing anemia are more likely to face difficulties in learning and
exhibit lower academic performance. It is important to note that although the relationship between anemia and 1Q
was not significant in this study, the results found in GPA, APT, and study concentration still support the
hypothesis that anemia has a significant impact on critical aspects of cognitive and academic abilities. Therefore,
health interventions, such as the provision of iron supplements and education on healthy dietary patterns, may
need to be considered by educational institutions, campus health centers, and policymakers as part of efforts to
improve academic performance among students at risk of anemia.

4. CONCLUSIONS

This study demonstrates that anemia has a significant impact on the academic performance and cognitive
abilities of nursing students, particularly in terms of cumulative GPA, APT scores, and study concentration.
Students experiencing mild or moderate anemia tend to exhibit lower academic achievement and greater difficulty
in maintaining focus compared to their non-anemic counterparts. Although the relationship between anemia and
IQ was not significant, the impact of anemia on other cognitive abilities, such as information processing and
concentration, is quite evident. It is recommended that educational institutions implement routine screening to
detect anemia among students, accompanied by counseling on iron-rich, healthy dietary patterns. Additionally,
students with anemia should receive supplementary academic support, such as tutoring and schedule adjustments,
to address their concentration challenges. Collaboration between campus health centers and academic departments
is also crucial to provide more comprehensive interventions. Further research is needed to explore the long-term
effects of anemia on students' academic performance and overall well-being.

REFERENCES

[1] C. M. Chaparro and P. S. Suchdev, “Anemia epidemiology, pathophysiology, and etiology in low- and
middle-income countries.,” Ann. N. Y. Acad. Sci., vol. 1450, no. 1, pp. 15-31, Aug. 2019, doi:
10.1111/nyas.14092.

[2] H. B. Channar, “Prevalence, Severity of Anemia and Meal Skipping Behaviour Among Undergraduate
Students: A Cross Sectional Study,” JHRR, vol. 3, no. 2, pp. 590-594, 2023, doi: 10.61919/jhrr.v3i2.182.

[3] B. C. Yortanl, “Prevalence of Iron Deficiency and Iron Deficiency Anemia Among Nursing Students
Working in the Internal Medicine Clinic,” Cureus, 2023, doi: 10.7759/cureus.51212.

[4] S. Kounnavong, M. Vonglokham, T. Kounnavong, D. D. Kwadwo, and D. R. Essink, “Anaemia among
adolescents: assessing a public health concern in Lao PDR.,” Glob. Health Action, vol. 13, no. sup2, p.
1786997, Jul. 2020, doi: 10.1080/16549716.2020.1786997.

[5] R. M. A Ali, N. A. AbdEIl-Aziz, and S. M. Sayed, “Life Style of Female Students Nurses With Iron
Deficiency Anemia,” Egypt. J. Heal. Care, vol. 13, no. 4, pp. 982-996, 2022, doi:
10.21608/ejhc.2022.266523.

[6] D. Rohmatika, B. Santoso, L. Latifah, and M. N. Widyawati, “Education and Reminder Software for
Strengthening Anemia Prevention Program in Adolescent Girls,” 2020, doi: 10.4108/eai.22-7-
2020.2300263.

[71 A. Bahrami et al., “Anemia Is Associated With Cognitive Impairment in Adolescent Girls: A Cross-
Sectional Survey,” Appl. Neuropsychol. Child, vol. 9, no. 2, pp. 165-171, 2019, doi:
10.1080/21622965.2018.1550405.

[8] A. L. Schneider et al., “Hemoglobin, Anemia, and Cognitive Function: The Atherosclerosis Risk in
Communities Study,” Journals Gerontol. Ser. A, vol. 71, no. 6, pp. 772-779, 2015, doi:
10.1093/gerona/glv158.

[9]  S. P. Shah, P. Shah, S. Desai, D. Modi, G. Desai, and H. Arora, “Effectiveness and Feasibility of Weekly
Iron and Folic Acid Supplementation to Adolescent Girls and Boys through Peer Educators at Community
Level in the Tribal Area of Gujarat.,” Indian J. community Med. Off. Publ. Indian Assoc. Prev. Soc. Med.,
vol. 41, no. 2, pp. 158-161, 2016, doi: 10.4103/0970-0218.173498.

[10] M. Tandoh, A. O. Appiah, and A. K. Edusei, “Prevalence of Anemia and Undernutrition of Adolescent
Females in Selected Schools in Ghana,” J. Nutr. Metab., vol. 2021, pp. 1-5, 2021, doi:
10.1155/2021/6684839.

[11] R. E. Amoaning et al., “Anaemia Prevalence More Than Doubles in an Academic Year in a Cohort of
Tertiary Students: A Repeated-Measure Study in Cape Coast, Ghana.,” Adv. Hematol., vol. 2022, p.

Proceedings homepage: https://conferenceproceedings.ump.ac.id/pshms/issue/view/37



https://conferenceproceedings.ump.ac.id/pshms/issue/view/37

ISSN: 2808-1021 84

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

4005208, 2022, doi: 10.1155/2022/4005208.

L. Thomas and C. Thomas, “Detection of iron restriction in anaemic and non-anaemic patients: New
diagnostic  approaches.,” Eur. J. Haematol., vol. 99, no. 3, pp. 262-268, Sep. 2017, doi:
10.1111/ejh.12914.

S. Agrawal et al., “Does anemia affects cognitive functions in neurologically intact adult patients: Two
year cross sectional study at rural tertiary care hospital.,” J. Fam. Med. Prim. care, vol. 8, no. 9, pp. 3005-
3008, Sep. 2019, doi: 10.4103/jfmpc.jfmpc_599 19.

B. T. Gutema et al., “Effects of iron supplementation on cognitive development in school-age children:
Systematic review and meta-analysis.,” PL0S One, vol. 18, no. 6, p. e0287703, 2023, doi:
10.1371/journal.pone.0287703.

M. Breit, V. Scherrer, and F. Preckel, “Temporal stability of specific ability scores and intelligence profiles
in high ability students,” Intelligence, vol. 86, p. 101538, 2021, doi:
https://doi.org/10.1016/j.intell.2021.101538.

P. East, J. R. Doom, E. Blanco, R. Burrows, B. Lozoff, and S. Gahagan, “Iron deficiency in infancy and
neurocognitive and educational outcomes in young adulthood.,” Dev. Psychol., vol. 57, no. 6, pp. 962—
975, Jun. 2021, doi: 10.1037/dev0001030.

R. Yip, “Iron Deficiency and Anemia BT - Nutrition and Health in Developing Countries,” R. D. Semba
and M. W. Bloem, Eds., Totowa, NJ: Humana Press, 2001, pp. 327-342. doi: 10.1007/978-1-59259-225-
8 13.

L. E. Murray-Kolb and J. L. Beard, “Iron treatment normalizes cognitive functioning in young women.,”
Am. J. Clin. Nutr., vol. 85, no. 3, pp. 778-787, Mar. 2007, doi: 10.1093/ajcn/85.3.778.

G. Weckmann, S. Kiel, J.-F. Chenot, and A. Angelow, “Association of Anemia with Clinical Symptoms
Commonly Attributed to Anemia-Analysis of Two Population-Based Cohorts.,” J. Clin. Med., vol. 12, no.
3, Jan. 2023, doi: 10.3390/jcm12030921.

B. Lozoff, J. Beard, J. Connor, F. Barbara, M. Georgieff, and T. Schallert, “Long-lasting neural and
behavioral effects of iron deficiency in infancy.,” Nutr. Rev., vol. 64, no. 5 Pt 2, pp. S34-43; discussion
S72-91, May 2006, doi: 10.1301/nr.2006.may.s34-s43.

I. Jauregui-Lobera, “Iron deficiency and cognitive functions.,” Neuropsychiatr. Dis. Treat., vol. 10, pp.
2087-2095, 2014, doi: 10.2147/NDT.S72491.

Proceedings homepage: https://conferenceproceedings.ump.ac.id/pshms/issue/view/37



https://conferenceproceedings.ump.ac.id/pshms/issue/view/37

