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Dysmenorrhea and anemia are common issues affecting 

adolescent girls, often requiring effective yet accessible 

non-pharmacological interventions. This study aimed to 

evaluate the effectiveness of omega-3 and iron (Fe) content 

in canned sardines in reducing menstrual pain and 

improving hemoglobin levels. A quasi-experimental design 

with a non-randomized pre-test and post-test control group 

was employed. The participants were 34 adolescent girls 

from SMK Bhakti Kencana Tasikmalaya experiencing 

dysmenorrhea, divided equally into intervention and control 

groups. Pain levels were measured using the Numeric 

Rating Scale (NRS), and hemoglobin levels were assessed 

using the Quick Check Set Hemoglobin Testing System. 

The intervention group consumed canned sardines for three 

consecutive days prior to the onset of dysmenorrhea, while 

the control group received conventional health education 

without any dietary intervention. The results showed no 

significant changes in pain or hemoglobin levels in the 

control group, while the intervention group demonstrated 

significant improvements in both outcomes. These findings 

suggest that the omega-3 and iron content in canned 

sardines is effective in reducing dysmenorrhea pain and 

increasing hemoglobin levels, thereby helping to prevent 

anemia in adolescent girls. 

KEYWORDS 

Adolescent Health, Anemia, 

Dysmenorrhea, Omega-3, Sardine 

Consumption 

CORRESPONDING AUTHOR 

hilman.mulyana@bku.ac.id  

DOI 

10.37034/medinftech.v3i2.96 

 

1. Introduction 

Menstrual pain, or primary dysmenorrhea, and anemia 

remain significant health problems among adolescent 

girls, often causing severe discomfort that disrupts 

daily activities, including school routines. 

Epidemiologically, dysmenorrhea is commonly 

experienced between the ages of 17–24 but tends to 

decrease with age [1]. Dysmenorrhea affects a 

significant proportion of menstruating women globally, 

with prevalence estimates ranging from 15.8% to 

89.5%, and 2% to 29% experiencing it as severe pain. 

Studies indicate that over half of women across various 

age groups report experiencing dysmenorrhea, with 

prevalence differing by region. Reported rates include 

15.8% in Japan, 79.7% in India, 85.0% in the United 

States, 88.0% in Australia, 83.1% in Nigeria, and 

85.1% in Ethiopia [2]. In Italy, the prevalence was 

found to be 84.1%, highlighting significant variation 

across countries [3]. 

In Indonesia, while precise prevalence data for 

dysmenorrhea is unavailable, anemia is well-

documented. A 2019 study in Indonesia reported a 

dysmenorrhea prevalence of 74.42%, with the highest 

rates in the 14–16 age group [4]. A 2023 study among 

female college students found that 27% experienced 

severe pain, 42% moderate pain, and 31% mild pain 

[5]. Additionally, anemia prevalence among adolescent 

girls was 32%, meaning 3–4 out of 10 adolescents 

suffered from anemia.  

The omega-3 and Fe content in canned sardines 

effectively controls dysmenorrhea pain and improves 

hemoglobin levels, preventing anemia in adolescent 

girls. The Asymp. Sig. values for pain reduction and 

hemoglobin improvement were both < 0.005, 

specifically 0.005 and 0.014, respectively. These 

findings highlight the potential of incorporating 

omega-3 and iron-rich foods, such as canned sardines, 

into school nutrition programs and public health 

initiatives aimed at improving adolescent health. 

Healthcare providers should consider recommending 
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this non-pharmacological approach to manage 

dysmenorrhea and prevent anemia in young girls. 

Given the high global prevalence of dysmenorrhea and 

anemia in adolescents, it is essential to explore non-

pharmacological interventions that can simultaneously 

address both conditions. Studies show that 

dysmenorrhea affects up to 90% of adolescent girls 

worldwide [6], while anemia, particularly iron-

deficiency anemia, remains a leading cause of 

morbidity in young females, with the World Health 

Organization reporting that approximately 20% of 

adolescents are affected by anemia globally [7]. 

This research underlines the need for nutritional 

interventions to effectively manage both conditions. 

Sardine consumption, with its unique combination of 

omega-3 fatty acids and iron, offers a promising non-

pharmacological option to address both dysmenorrhea 

and anemia, filling an important gap in adolescent 

healthcare. Further studies are needed to better 

understand the impact of such nutritional interventions 

and explore other non-pharmacological therapies or 

combinations that could improve adolescent health 

outcomes globally. 

Women with dysmenorrhea in various countries 

manage symptoms through pharmacological and non-

pharmacological approaches, with 21%–96% opting 

for self-management [1]. Although anemia is 

mentioned in prevalence, the biological mechanism of 

anemia is not explained before discussing treatment 

methods. Anemia in adolescent girls typically occurs 

due to insufficient iron intake, heavy menstrual 

bleeding, or poor absorption of nutrients, leading to a 

decrease in hemoglobin levels. A similar trend is 

observed in Indonesia, where 69% use non-

pharmacological methods, 9% rely on pharmacological 

treatments, and 22% use a combination of both [8]. 

Primary dysmenorrhea results from an imbalance of 

prostaglandin levels in the bloodstream before 

menstruation, causing uterine muscle contractions. 

Excessive contractions can compress blood vessels, 

limiting oxygen supply and leading to pain and cramps 

in the lower abdomen [9]. 

Previous treatment methods focused more on the use of 

medications. However, in addition to medical 

treatment, consuming foods that help regulate 

prostaglandin production is a non-pharmacological 

alternative for managing these symptoms. Sardines, 

rich in omega-3, inhibit COX-1 enzyme activity, which 

converts omega-6 to prostaglandins, thereby 

controlling prostaglandin production. Additionally, 

sardines' Fe content supports hemoglobin production, 

preventing anemia [6]. 

This study aimed to assess the effectiveness of sardine 

consumption, specifically focusing on omega-3 fatty 

acids and iron, in managing dysmenorrhea and 

preventing anemia among adolescent girls. The 

primary objectives were to evaluate how sardine 

consumption influences prostaglandin production, 

which is associated with dysmenorrhea pain, and 

hemoglobin levels, which are crucial for addressing 

anemia. By focusing on these biological markers, the 

study sought to explore the potential of sardines as a 

non-pharmacological intervention for these common 

health concerns in adolescent girls. 

To achieve this, a quasi-experimental design was used, 

where participants from SMK Bhakti Kencana 

Tasikmalaya were divided into an intervention group 

and a control group. The intervention group consumed 

sardines as part of their diet for a specific period, while 

the control group did not receive any dietary 

intervention. Data was collected on dysmenorrhea pain 

levels and hemoglobin concentrations before and after 

the intervention. Statistical analysis using the Wilcoxon 

test was employed to determine the significance of any 

changes observed in the two groups. 

2. Research Method 

This quasi-experimental study employed a non-

randomized pre-test and post-test control group design 

to assess the effectiveness of sardine consumption in 

managing dysmenorrhea and preventing anemia [10]. 

The intervention’s impact was evaluated based on 

changes in dysmenorrhea pain, measured using the 

Numeric Rating Scale (NRS), and hemoglobin levels, 

assessed through the Quick Check Set Hemoglobin 

Testing System. The complete sequence of the research 

procedure is visually presented in Figure 1, which 

outlines the key stages of this study design. 

A random sampling method was used to select 

participants from SMK Bhakti Kencana Tasikmalaya. 

A total of 34 adolescent girls with dysmenorrhea were 

selected, with 16 students placed in the intervention 

group and 16 in the control group. One reserve student 

was assigned to each group, ensuring that participant 

numbers remained consistent throughout the study. 

The intervention group received one can of sardines 

daily for three consecutive days before menstruation. 

Each can provided approximately 1.4 grams of omega-

3 fatty acids, meeting the daily requirement of 1.1 

grams, and 2.92 mg of iron per 100 grams, contributing 

toward the recommended daily intake of 15 mg. The 

duration of three days was chosen based on previous 

studies that suggest a short-term dietary intervention 

can have measurable effects on both pain reduction and 

nutritional status, especially for conditions like 

dysmenorrhea and mild anemia. However, future 

studies should further explore the optimal duration of 

such interventions [11]. 

While the study mentions the amount of omega-3 and 

iron in the sardines, it does not confirm whether 

participants met their daily iron intake requirements. 

Future studies could benefit from a more detailed 

assessment of participants’ overall diet to ensure that 
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sardine consumption is the primary contributor to 

meeting daily nutritional needs, particularly for iron 

and omega-3 intake [12]. 

For analysis, univariate techniques were used to 

describe the frequency distribution of participant 

characteristics [13]. Data normality was tested using 

the Kolmogorov–Smirnov test, appropriate for samples 

below 100. Depending on the distribution, either a 

paired sample t-test (parametric) or a Wilcoxon test 

(non-parametric) was used to compare pre- and post-

test results [14]. 

 

Figure 1. Research Stage 

3.  Result and Discussion 

3.1. Univariate Analysis 

Univariate analysis was conducted to describe the 

characteristics of the research participants and the 

distribution of key study variables before and after the 

intervention. This analysis includes the respondents’ 

age distribution, dysmenorrhea pain levels in both 

control and intervention groups, and hemoglobin status 

as an indicator of anemia. The purpose of this analysis 

is to provide an overview of the baseline and post-

intervention conditions of both groups, which is 

essential for understanding the effects of sardine 

consumption on pain reduction and hemoglobin 

improvement.  

Table 1. Respondents' Characteristics Based on Age 

Age Frequency Percentage (%) 

16 21 65.6 

17 7 21.9 

18 4 12.5 
Total 32 100.0 

Table 1 presents the age distribution of respondents 

experiencing dysmenorrhea at SMK Bhakti Kencana 

Tasikmalaya. The majority were 16 years old (21 

students or 65.6%), followed by 17 years old (7 

students or 21.9%) and 18 years old (4 students or 

12.5%). 

Table 2. Dysmenorrhea Pain Scale in the Control Group Before and 

After Intervention 

Pain Scale  
Pre-Test Post-Test 

Frequency (%) Frequency (%) 

Mild Pain 8 (50.0 %) 9 (56.3 %) 

Moderate Pain 8 (50.0 %) 7 (43.8 %) 

Total 16 (100.0 %) 16 (100.0 %) 

Table 2 shows the dysmenorrhea pain scale among 

female students in the control group before and after 

intervention without consuming sardines. Before the 

intervention, 8 students (50.0%) experienced mild pain, 

which increased to 9 students (56.3%). Meanwhile, 

those with moderate pain decreased from 8 students 

(50.0%) to 7 students (43.8%). No respondents 

experienced severe pain. 

Table 3. Dysmenorrhea Pain Scale in the Intervention Group Before 

and After Intervention 

Pain Scale 

  

Pre-Test Post-Test 

Frequency (%) Frequency (%) 

Mild Pain 4 (25.0 %) 8 (50.0 %) 

Moderate Pain 8 (50.0 %) 8 (50.0 %) 

Severe Pain 4 (25.0 %) 0 (0.0 %) 
Total 16 (100.0 %) 16 (100.0 %) 

Table 3 illustrates the dysmenorrhea pain scale in the 

intervention group after consuming sardines for three 

consecutive days. Before the intervention, 4 students 

(25.0%) experienced mild pain, which increased to 8 

students (50.0%). Students with moderate pain 

remained unchanged at 8 (50.0%), while those with 

severe pain decreased from 4 (25.0%) to none (0%). 

Table 4. Hemoglobin Levels in the Control Group Before and After 

Intervention 

Hemoglobin/Anemia Status 
  

Pre-Test Post-Test 
Frequency (%) Frequency (%) 

Non-Anemia 11 (68.8 %) 11 (68.8 %) 

Mild Anemia 4 (25.0 %) 4 (25.0 %) 

Moderate Anemia 1 (6.3 %) 1 (6.3 %) 
Total 16 (100.0 %) 16 (100.0 %) 

Based on Table 4, the hemoglobin levels of students in 

the control group showed no significant changes before 

and after intervention without sardine consumption. 

Non-anemic students remained at 11 (68.8%), mild 

anemia cases stayed at 4 (25.0%), and moderate 
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anemia cases remained at 1 (6.3%). No students 

experienced severe anemia. 

Table 5. Hemoglobin Levels in the Intervention Group Before and 

After Intervention 

Hemoglobin/Anemia Status  
Pre-Test Post-Test 

Frequency (%) Frequency (%) 

Non-Anemia 10 (62.5 %) 15 (93.8 %) 
Mild Anemia 5 (31.3 %) 1 (6.3 %) 

Moderate Anemia 1 (6.3 %) 0 (0.0 %) 

Total 16 (100.0 %) 16 (100.0 %) 

Table 5 reveals that the hemoglobin levels in the 

intervention group significantly improved after 

consuming sardines for three consecutive days. Non-

anemic students increased from 10 (62.5%) to 15 

(93.8%). Mild anemia cases decreased from 5 (31.3%) 

to 1 (6.3%), and moderate anemia cases were reduced 

to none (0%). 

3.2. Bivariate Analysis 

Bivariate analysis was conducted to examine the effect 

of sardine consumption on dysmenorrhea pain and 

hemoglobin levels among adolescent girls. This 

analysis involved testing the normality of the data 

using the Shapiro-Wilk test, followed by the Wilcoxon 

signed-rank test to compare pre- and post-intervention 

values within each group, as the data were not 

normally distributed. The results are presented in 

Tables 6 through 8. 

Table 6. Shapiro-Wilk Normality Test in the Control Group 

  Shapiro-Wilk Statistic 

Pre-Pain 0.649 

Post-Pain 0.625 

Pre-Hemoglobin 0.649 
Post-Hemoglobin 0.625 

Table 6 shows the Shapiro-Wilk normality test results 

for the control group. The pain and hemoglobin levels 

before and after the intervention without sardine 

consumption were not normally distributed, with 

significance values less than 0.05. 

Table 7. Shapiro-Wilk Normality Test in the Intervention Group 

  Shapiro-Wilk Statistic 

Pre-Pain 0.665 

Post-Pain 0.665 

Pre-Hemoglobin 0.823 
Post-Hemoglobin 0.603 

Table 7 shows that the intervention group data was not 

normally distributed before and after sardine 

consumption, as indicated by significance values less 

than 0.05. 

Table 8. Effectiveness of Sardine Consumption in Managing 

Dysmenorrhea and Anemia Based on the Wilcoxon Test 

Group n Z Sig. 

Control       

Pain 16 -1 0.317 
Hemoglobin 16 0 1 

Intervention       

Pain 16 -2.828 0.005 
Hemoglobin 16 -2.449 0.014 

The Wilcoxon test results indicate significant 

improvements in the intervention group for pain (p = 

0.005) and hemoglobin levels (p = 0.014). In contrast, 

the control group showed no significant changes in 

either parameter. 

Based on Table 8, the effectiveness of sardines in 

managing dysmenorrhea pain and hemoglobin levels 

among female students at SMK Bhakti Kencana 

Tasikmalaya was analyzed using the Wilcoxon test. 

For the control group (16 respondents), the pain scale Z 

value was -1.000, with an Asymp. Sig. value of 0.317 

(> 0.05). The Z value for hemoglobin improvement 

was 0.000, with an Asymp. Sig. value of 1.000 (> 

0.05). Since the Asymp. Sig. values for both variables 

were greater than 0.05, it can be concluded that there 

were no significant reductions in dysmenorrhea pain or 

improvements in hemoglobin levels in the control 

group after interventions other than sardine 

consumption. 

The lack of significant changes in the control group 

suggests that factors other than the sardine intervention 

did not have a noticeable effect on pain reduction or 

hemoglobin levels. This finding emphasizes the 

importance of considering dietary interventions as a 

potential solution to health concerns such as 

dysmenorrhea and anemia. Without the dietary addition 

of sardines, which are rich in nutrients like omega-3 

fatty acids and iron, no observable improvements were 

made in these areas [15]. 

In contrast, previous research indicates that omega-3 

fatty acids, found in sardines, can help reduce 

inflammation, which is often associated with 

dysmenorrhea pain. Additionally, the iron content in 

sardines plays a vital role in addressing anemia by 

increasing hemoglobin levels. This could explain why 

the intervention group, who consumed sardines, may 

have experienced more significant changes in both pain 

levels and hemoglobin levels, as sardines help address 

the underlying causes of dysmenorrhea and anemia 

[16]. 

It is also important to consider potential confounding 

variables that could influence these results. Factors 

such as dietary habits, stress levels, and physical 

activity might have played a role in the control group's 

lack of improvement. If these variables were not 

adequately controlled, they may have masked any 

potential changes that could have occurred from other 

interventions. Future studies should aim to account for 

these confounding factors to better isolate the effects of 

sardines as a dietary intervention [14]. 

Overall, these findings suggest that incorporating 

sardines into the diet could be a promising non-

pharmacological approach to managing dysmenorrhea 

and improving hemoglobin levels in adolescent girls. 

Given that the control group showed no significant 

improvement, the sardine intervention appears to be a 
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critical factor in these positive outcomes. Further 

research is necessary to confirm these results and 

explore the long-term benefits of sardine consumption 

in improving reproductive health and anemia among 

adolescents. 

In the intervention group, the Z value for pain scale 

was -2.828, with an Asymp. Sig. value of 0.005 (< 

0.05). For hemoglobin improvement, the Z value was -

2.449, with an Asymp. Sig. value of 0.014 (< 0.05). 

Since the Asymp. Sig. values for both variables were 

less than 0.005, it can be concluded that there were 

significant reductions in dysmenorrhea pain and 

improvements in hemoglobin levels in the intervention 

group after consuming sardines. 

This study, conducted at SMK Bhakti Kencana 

Tasikmalaya, involved 34 female students experiencing 

dysmenorrhea, divided into two groups: 16 in the 

intervention group and 16 in the control group. All 

participants met the inclusion criteria and provided 

informed consent. The researchers measured pain 

levels before the intervention using a Google Form 

questionnaire and the Numeric Rating Scale (NRS), 

where participants rated their pain intensity from 1 to 

10. Measurements were repeated after the participants 

consumed sardines for three consecutive days. 

The results showed significant differences in 

dysmenorrhea pain levels before and after the sardine 

consumption intervention. Pain severity decreased as 

follows: 

1. Severe pain reduced from 13 participants (27.66%) 

to 2 participants (4.26%). 

2. Moderate pain reduced from 23 participants 

(48.94%) to 11 participants (23.40%). 

3. Mild pain increased from 11 participants (23.40%) 

to 21 participants (44.68%). 

4. No pain cases increased from 0 participants 

(0.00%) to 13 participants (27.66%). 

Similarly, hemoglobin levels improved: 

1. Severe anemia reduced from 13 participants 

(27.66%) to 2 participants (4.26%). 

2. Moderate anemia reduced from 13 participants 

(27.66%) to 2 participants (4.26%). 

3. Mild anemia reduced from 13 participants 

(27.66%) to 2 participants (4.26%). 

4. Non-anemia cases increased from 0 participants 

(0.00%) to 2 participants (4.26%). 

After performing a normality test using the 

Kolmogorov-Smirnov method and analyzing the data 

with the Wilcoxon Signed Rank Test, the results 

indicated that the Asymp. Sig. values for the control 

group were greater than 0.005, meaning no significant 

changes occurred. In contrast, the intervention group 

showed Asymp. Sig. values less than 0.005, 

demonstrating significant reductions in dysmenorrhea 

pain and improvements in hemoglobin levels after 

sardine consumption. 

According to the researchers, the results indicate that 

consuming sardines can reduce dysmenorrhea pain and 

improve hemoglobin levels in adolescent girls. This 

effectiveness is attributed to the role of omega-3 

content in sardines, which inhibits prostaglandin 

production by affecting the COX-1 enzyme's 

interaction with omega-6. Additionally, the Fe content, 

although not substantial, contributes to hemoglobin 

production, supporting the formation of red blood cells. 

These findings align with previous studies. Famimah 

(2017) found a significant relationship between omega-

3 consumption and dysmenorrhea reduction in 

adolescents (p = 0.015). Omega-3 supplements (300 

mg capsules containing 180 mg EPA and 120 mg 

DHA) were shown to be highly effective in relieving 

dysmenorrhea compared to placebo[13], [17]. A review 

of omega-3 fatty acids confirmed their ability to reduce 

prostaglandin production, alleviating dysmenorrhea 

during menstruation [18]. 

Foods rich in omega-3 fatty acids, such as fish oil, act 

as anti-inflammatory agents in endometriosis and 

dysmenorrhea. Increasing omega-3 intake facilitates its 

integration into uterine tissues, reducing prostaglandin 

production and subsequently alleviating uterine muscle 

contractions, vasoconstriction, and ischemia [4], [12]. 

Similarly, Fe supplementation has been proven 

effective in preventing anemia. Astuti (2023) 

demonstrated that 200 mg elemental iron with 0.25 mg 

folic acid effectively addressed anemia in adolescent 

girls aged 14–20 years. Fe supplementation increased 

hemoglobin levels from 14.00 g/dL to 14.59 g/dL (p < 

0.05) [17], [18]. Similar findings, where tamban fish 

sticks improved hemoglobin levels in anemic 

adolescent girls due to their protein and Fe content (p = 

0.001) [5]. 

Dysmenorrhea often recurs monthly in adolescent girls, 

particularly if accompanied by anemia. Therefore, 

schools and healthcare facilities, such as school health 

units (UKS) and affiliated community health centers 

(Puskesmas), should prioritize effective management 

strategies. Consuming canned sardines, which are 

practical, economical, and readily available, is an 

accessible solution for adolescents. 

4. Conclusion 

The omega-3 and Fe content in canned sardines 

effectively controls dysmenorrhea pain and improves 

hemoglobin levels, preventing anemia in adolescent 

girls. The Asymp. Sig. values for pain reduction and 

hemoglobin improvement were both < 0.005, 

specifically 0.005 and 0.014, respectively. These 

findings highlight the potential of incorporating 
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omega-3 and iron-rich foods, such as canned sardines, 

into school nutrition programs and public health 

initiatives aimed at improving adolescent health. 

Healthcare providers should consider recommending 

this non-pharmacological approach to manage 

dysmenorrhea and prevent anemia in young girls. 

Further research should explore other non-

pharmacological therapies or combinations that 

effectively manage dysmenorrhea and improve 

hemoglobin levels in adolescent girls, ensuring better 

control of these conditions 
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