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Abstract— Births are controlled by the Family Planning Program. Mostwomenof childbearing age are at a loss to choose contraception.

Many women not using contraception because of the lack of information about contraception that is right for them. This causes uncon-

trolled births and increases maternal morbidity andmortality. Based on preliminary studies in several journals, there are inconsistencies

or differences in research results on the variables of between knowledge and age with the selection of long-acting reversible contracep-

tives. Analyzing the greater relationship between knowledge and age with the selection of long-acting reversible contraceptives.: Meta

analysis by searching the Google Scholar and NCBI. After going through the identiication and selection stage, 20 articles were included in

the meta-analysis. Pooled Odds Ratio (pOR) is calculated using a ixed-effect model for data analysis according to the heterogeneity test

using ReviewManager 5.4.1. The pOR value for the knowledge variable is 1,76 (95% CI 1,31-2.37) with a mean effect size value of 0,4888

and for the age variable 1,15 (95% CI 0,088- 1,51) with a mean value effect size of 0,4056. The knowledge variable has a greater than a

age variable.

Index Terms— Knowledge, Age, Long-acting reversible contraceptives
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Introduction

Birth is controlledby theFamily PlanningProgram. Themajority ofwomenof childbearing age are confused about choosing contraception.

This is due to the limited availability of methods and the safety concerns of these methods, according to Muhammad (2009). Additionally,

lack of knowledge about the requirements and safety ofmethods, as stated by Rismawati (2020), can inluence the choice of contraceptive

methods.

Many women of childbearing age do not use contraception because of insuficient information about the appropriate methods for

them. This results in uncontrolled births and an increase in maternal morbidity and mortality rates.

Furthermore, several risk factors inluence contraceptivemethod selection, such as health status, side effects, consequences of failure

or unwanted pregnancies, the number of planned children, spousal support, and socio-cultural factors. According to Saifuddin (2012), no

contraceptive method is universally safe and effective for all clients, as each method has individual suitability and compatibility.

Contraceptive use is an action that helps individuals or couples avoid unwanted births, achieve desired births, regulate the interval

between pregnancies, and control the timing of births within a marital relationship (WHO, 2013; Tin et al., 2024). Indonesia's Women
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of Childbearing Age (WCA) population is the highest in Southeast Asia, at 70%. However, in terms of contraceptive use, Indonesia ranks

fourth in Southeast Asia, with 65% of users, far below Thailand (86%), Cambodia (82%), and Vietnam (76%) (Ministry of Health, 2018).

In 2017, theMaternalMortality Rate (MMR)was305per 100,000 live births, withmost deaths occurring during pregnancy, childbirth,

and the postpartum period. Efforts to reduce maternal mortality include increasing contraceptive use among women of childbearing age

(Ministry of Health, 2017). Family Planning acceptors in Indonesia have increased from 47.5% in 1991 to 57.9% in 2012. However, this

is still below the Medium-Term Development Plan (RPJM) target of 62% for 2017 and the Sustainable Development Goals (SDGs) target

of 68% for the same year (BKKBN, 2019). Of these, 47.3% of family planning acceptors prefer non-long-acting contraceptive methods

(Ministry of Health, 2013).

Several risk factors regarding contraceptive choices include knowledge and age. Knowledge is crucial in shaping an individual's

actions because behavior based on knowledge tends to be more long-lasting than behavior that is not. For example, knowledge about

family planning includes understanding its concept, beneits, and where to access services (Gerungan, 2011). Individual use of health

services varies, inluenced by factors such as demographics (age, gender, marital status), social structure (education, occupation, race,

hobbies, religion), and trust in health services (health beliefs). According to Notoatmodjo (2014), age inluences an individual's behavior,

including theuse of long-acting contraceptivemethods. Womenof older age groups tend to be less interested in using long-actingmethods.

Research by Ningrum et al. (2018) shows a relationship between a wife's age and the selection of long-acting contraceptive methods,

with an OR value of 1.300. In contrast, research by Fransisca et al. (2021) found no relationship between age and the use of long-acting

methods. Regarding the knowledge factor, Sarika et al. (2021) found a correlation between knowledge and the selection of long-acting

contraceptive methods, which differs fromMisrina's (2018) study, which stated that knowledge does not inluence the use of long-acting

contraceptive methods.

Based on the above background, the researcher intends to conduct a study titled "Meta-Analysis: Selection of Long-Acting Contracep-

tive Methods (Review of Knowledge and Age Factors)."

Method

This research is categorized as a meta-analysis study. The researcher utilized several related research articles to combine data, derive

new information, and perform quantitative testing. This meta-analysis study was conducted on observational studies to determine the

strength of relationships (effect size) and the magnitude of differences in each variable.

The strategy for searching publication articles from the past ive years (2017–2022) involved accessing electronic databases such as

Google Scholar, using both Indonesian and English. Articles were screened based on the 2009 PRISMA-P checklist, ensuring that articles

not meeting inclusion criteria were excluded.

The next step was identifying the research question by formulating a review question, serving as the foundation for the study. The

SPIDER framework was employed to formulate the research question, as the referenced articles did not involve interventions. The expla-

nation of the SPIDER framework applied in this study is as follows:

a. S (Sample): The sample in this study consisted of journals related to the selection of long-acting contraceptive methods.

b. PI (Phenomenonof Interest): Thephenomenonof interest refers to the "how"and "why"of behaviors andexperiences. In this study,

the phenomenonof interest includes the relationship between age, gender, and education levelwithmedication adherence in hypertensive

patients.

c. D (Design): The research design is observational, using a cross-sectional method.

d. E (Evaluation): The evaluation focuses on the strength of the relationship between age, gender, and education levelwithmedication

adherence in hypertensive patients.

e. R (Research Type): The research type is quantitative.

Research protocol

A research protocol is a detailed plan encompassing the scope of the study, procedures, criteria for assessing quality (inclusion and exclu-

sion criteria), and the scale of the research to be conducted. The research protocol for meta-analysis can adopt the concept of Preferred

Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA).

Data search strategy

The literature search for this study was conducted to gather data through electronic media from databases such as Google Scholar and

NCBI. The keywords used included "pengetahuan," "usia," "METODEKONTRASEPSI JANGKAPANJANG (MKJP)," "pasangan usia subur pdf,"
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as well as "knowledge," "age," "LONG TERM CONTRACEPTIONMETHODS," "long-acting reversible contraceptives," and "fertile age couple

pdf."

Data extraction

Data extraction was performed using the PRISMAmethod and a table containing information such as the article type, journal name, year,

title, keywords, research methods, and other relevant details.

Result and Discussion

a. Meta-analysis of the relationship between knowledge and the selection of long-acting contraceptive methods

A total of 11 research articleswere combined to analyze the relationship betweenknowledge and the selection of long-acting contraceptive

methods. Of these, 9 articles stated a relationship, while 2 articles indicated no relationship. Below are the results of the meta-analysis

on the relationship between knowledge and the selection of long-acting contraceptive methods using the RevMan 5.4.1 application:

Fig. 1 Forest plot of the research study on the relationship between knowledge and the selection of long-acting contraceptive methods

Based on Figure 1, the results of the study show heterogeneity. This is evidenced by the heterogeneity test result with a p-value < 0.05

(p = 0.00001) and a variation between studies (I²) > 50%, which is 91%, indicating a high level of heterogeneity. Therefore, a Random

Effects Model was used in this analysis.

The data analysis on the forest plot shows a relationship between knowledge and the selection of long-acting contraceptive methods

with a p-value < 0.05 (p = 0.0002) and a pooled Odds Ratio of 1.76 with a 95% conidence interval (CI 95% = 1.31 – 2.37). This suggests

that respondents with a higher level of knowledge are 1.76 times more likely to choose long-acting contraceptive methods compared to

respondents with lower levels of knowledge.

Based on Figure 1, the results of the study show heterogeneity. This is evidenced by the heterogeneity test result with a p-value < 0.05

(p = 0.00001) and a variation between studies (I²) > 50%, which is 91%, indicating a high level of heterogeneity. Therefore, a Random

Effects Model was used in this analysis.

The data analysis on the forest plot shows a relationship between knowledge and the selection of long-acting contraceptive methods

with a p-value < 0.05 (p = 0.0002) and a pooled Odds Ratio of 1.76 with a 95% conidence interval (CI 95% = 1.31 – 2.37). This suggests

that respondents with a higher level of knowledge are 1.76 times more likely to choose long-acting contraceptive methods compared to

respondents with lower levels of knowledge.

Fig. 2 Funnel plot of the relationship between knowledge and the selection of long-acting contraceptive methods

Figure above shows that the funnel plot exhibits publication bias, which is evident from the asymmetry of the plot distribution on the

right and left sides of the vertical line. On the right side, there are 6 plots, with 4 of them appearing related (stacked together) and tending
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to touch the vertical line. Meanwhile, on the left side, there are 5 plots, with 1 plot touching the vertical line.

The Effect Size for each study is indicated in the SE column of the Forest plot and is used to calculate the combined Effect Size of the

studies on the relationship between knowledge and the selection of long-acting contraceptive methods in the table below.

Table I

Average combined Effect Size of the relationship between knowledge and the selection of long-acting contraceptive methods.

No Research N Effect Size (ES) ES Max ES Min

1. Amani 11 1.1997 1.9238 0,0576

2. Daniel 0.0576

3. Endalamaw 1.9238

4. Hoglianta 0,5325

5. Karen 0.0345

6. Kindu 0.1701

7. Larastsany 0.197

8. Obasanjo 0.2616

9 Rismawati 0.2276

10 Ronald 0.171

11 Yulizar 0.323

Mean of effect size 0,4888

Based on Table, it is known that the average effect size of the relationship between knowledge and the selection of long-acting con-

traceptive methods is 0.4888. This indicates that knowledge has a moderate to high effect (0.40 < effect size ≤ 0.75) on the selection of

long-acting contraceptive methods.

The heterogeneity test results from11 research articles related to the knowledge variable, with a total sample size of 9,082, showhigh

heterogeneity, indicated by a p-value of < 0.00001 and an I² value of 91%. This means that the data exhibits a high level of heterogeneity,

so a Random Effects Model was used in the analysis.

The high heterogeneity in the combined studies could be caused by differences in the study populations. The largest sample size was

found in Karen's (2018) study, with 2,292 participants, while the smallest sample size was 71 in Hoglianta's (2018) study.

Additionally, about 81.82% (9 articles) of the studies showed a relationship, while 18.18% (2 articles) did not. According to Melsen

et al. (2013), heterogeneity may occur due to systematic differences between studies, such as differences in study design, research popu-

lations, diagnostic methods, intervention applications, or outcome deinitions.

Some degree of heterogeneity can be avoided to some extent by using strict study selection criteria based on design, population

type, and outcomes. The article selection in this study had inclusion criteria such as the same study design (cross-sectional), multivariate

analysis, and the same type of subjects (hypertensive patients). However, population size, sample size, and research location were not

part of the inclusion criteria.

Based on these factors, it is most likely that the heterogeneity in this study is inluenced by differences in study population sizes,

sample sizes, and research locations, with considerable variation between the largest and smallest sample sizes.

The total sample size in the 11 research articles included in this study is 9,082 samples. Based on the analysis using Revman 5.4.1,

the pOR value obtained is 1.76 with a 95% conidence interval ranging from 1.31 to 2.37. The combined effect also resulted in a Z-value of

3.76 and a p-value of < 0.0002. Statistically, the combined effect is signiicant if the p-value is < 0.05. Therefore, it can be concluded that

there is a relationship between knowledge and the selection of long-acting contraceptive methods, with respondents who have higher

knowledge being 1.76 times more likely to choose long-acting contraceptives compared to those with lower knowledge.

The results of combining the 11 articles in this study indicate a relationship between knowledge and the selection of long-acting

contraceptivemethods. This could be attributed to the percentage distribution of articles with results showing a relationship (81.82%, or

9 articles) versus those with no relationship (18.18%, or 2 articles), along with the signiicant difference in sample sizes—6,182 samples

showing a relationship and 2,900 not showing one.

The funnel plot for the knowledge variable in this study shows publication bias, indicated by the asymmetric distribution of plots

(points) around the vertical line. On the right side, there are 7 plots, 4 of which appear related (overlapping) and tend to touch the vertical

line, while on the left, there are 5 plots, with one touching the vertical line. According to Sterne et al. (2011), the plot would form a

symmetric distribution if there were no bias, but the funnel plot appears asymmetric with gaps on both sides of the graph when bias is

present.

In this study, there is a high level of data heterogeneity, which could lead to publicationbias. According toAnwar (2014), one limitation

of meta-analysis is publication bias, as it relies on data from published studies. This means the results may not accurately relect the true

conditions, as negative indings are less likely to be published. Publication bias is often cited as a cause of asymmetry in funnel plots.

However, asymmetry can also occur due to lower methodological quality (Sedgwick & Marston, 2015; Nadeem et al., 2023).
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The results from the 11 research articles regarding knowledge and the selection of long-acting contraceptive methods show that the

highest p-OR value was found in the study by Endalamaw (2018), which was 6.25. This means that respondents with high knowledge

are 6.25 times more likely to choose long-acting contraceptive methods compared to those with low knowledge. On the other hand, the

lowest p-OR value was found in the study by Amani (2022), which was 0.83, indicating that respondents with high knowledge are 0.83

times more likely to choose long-acting contraceptive methods compared to those with low knowledge.

After combining the studies in the meta-analysis, the results showed a p-value of <0.0002 and a pooled odds ratio of 1.76 (CI 95%:

1.31 - 2.37), indicating a relationship between knowledge and the selection of long-acting contraceptive methods.

The average effect size for knowledge, calculated from themeta-analysis, was 0.4888, which suggests that knowledge has a high effect

on the selection of long-acting contraceptivemethods. In Bolarinwa's (2020) study, a relationshipwas found between knowledge (p=0.05,

P-OR=1.67), indicating that womenwith good knowledge of long-acting contraceptives (LARCs) tend to bemore interested in using them.

Tesfa (2018) also found a relationship between knowledge (p=0.008, P-OR=6.250), showing that respondents with good knowledge were

more likely to participate in the use of long-acting contraceptive methods. Behavioral changes are highly inluenced by knowledge, as

those with higher knowledge are quicker to adopt new, beneicial behaviors.

Getahun (2018) reported that statistical analysis showed a relationship between knowledge (p=0.087, P-OR=2.060) and the selection

of long-acting contraceptive methods. The researcher argued that women with better knowledge of LARCs have a greater understanding

of the advantages of these methods. Wondie (2020) also found a relationship between knowledge (p=0.001, P-OR=1.75) and the choice

of long-acting contraceptive methods.

However, Kikula (2022) showed that there was no relationship between knowledge (p=0.1115, P-OR=0.63) and the choice of long-

acting contraceptive methods. Despite good knowledge, some women still did not choose LARCs, as factors such as not wanting more

children played a dominant role. Additionally, some women with knowledge of LARCs still wanted to have more children.

Sarangih (2018) reported a relationship between knowledge (p=0.003, P-OR=4.857) and the selection of long-acting contraceptive

methods, noting that correct knowledge inluences the selection of contraceptivemethods. Rismawati et al. (2020) found that knowledge

(p=0.034, P-OR=1.62) signiicantly affects the selection of long-acting contraceptive methods. Women with better knowledge are more

likely to participate in the selection of LARCs.

Mahmudah (2018) also found a relationship between knowledge (p=0.001, P-OR=1.912) and the choice of long-acting contraceptive

methods, emphasizing that knowledge inluences decision-making. The better the knowledge about LARCs, the higher the likelihood of

adopting them.

Manik (2019) reported a relationship between knowledge (p=0.017, P-OR=4.25) and the choice of long-acting contraceptive meth-

ods, with women who had better knowledge about LARCs being more likely to use them. Guzzo (2018), however, found no relationship

(p=0.038, P-OR=1.07) between knowledge and the selection of long-acting contraceptive methods, as most of the respondents were ado-

lescents who, despite knowing about LARCs, preferred condoms.

Anguzu (2018) found a relationship between knowledge (p=0.016, P-OR=1.51) and the selection of long-acting contraceptive meth-

ods, with information about LARCs being widely received among women in Lubaga. The availability of healthcare facilities in the area

likely increased physical access to family planning services, including contraceptive counseling.

Wondie (2020) found that womenwith better knowledge weremore likely to choose LARCs, especially because they understood that

they had irregular ovulation cycles and were interested in using long-acting methods. The study was conducted in various cities with

different healthcare access and cultural backgrounds, which might have inluenced the results. The study's geographical diversity and

population differences, such as those not wanting more children, could explain why age did not inluence contraceptive choices.

b. Meta-analysis of the relationship between age and the selection of long-acting contraceptive methods

A total of 11 research articles were combined to analyze the relationship between age and the selection of long-acting contraceptive

methods. Of these, 7 articles indicated a relationship, while 4 articles stated no relationship. Below are the results of the meta-analysis of

the relationship between age and the selection of long-acting contraceptive methods using the RevMan 5.4.1 application.
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Fig. 3 Forest Plot of the research study on the relationship between age and the selection of long-acting contraceptive methods

Based on Figure 3, the results of the study show heterogeneity. This is evidenced by the heterogeneity test result with a p-value > 0.05

(p = 0.00001) and a variation between studies (I²) < 50%, which is 94%, indicating a high level of heterogeneity. Therefore, a Random

Effects Model was used in this analysis.

The data analysis from the forest plot shows that there is no signiicant relationship between age and the selection of long-acting

contraceptive methods, with a p-value > 0.05 (p = 0.30) and a pooled Odds Ratio of 1.15 with a 95% conidence interval (0.88 – 1.51).

Fig. 4 Funnel plot of the relationship between age and the selection of long-acting contraceptive methods

Figure 4 shows that the funnel plot exhibits publication bias, which is evident from the asymmetry of the plot distribution on the right

and left sides of the vertical line. On the right side, there are 7 plots, with 2 overlapping and one touching the vertical line, while on the

left side, there are 4 plots.

The Effect Size for each study is indicated in the SE column of the Forest plot and is manually calculated for the combined Effect Size

of the studies on the relationship between age and the selection of long-acting contraceptive methods in the table below.

Table II

Average combined effect size of the relationship between age and the selection of long-acting contraceptive method

No Research N Effect Size (ES) ES Max ES Min

1. Chemet 11 0.2203 1.2948 0,0347

2. Daniel 0.0544

3. Endalamaw 0.4001

4. Kindu 0,0669

5. Kiondo 0.5121

6. Obasanjo 1.2948

7. Pauline 0.0871

8. Rajan 1.1527

9. Susanontiri 0.1808

10. Titilope 0.0347

11 Wambui 0.1454

Mean of effect size 0,4056

Based on Table above, it is known that the average effect size of the relationship between age and the selection of long-acting con-

traceptive methods is 0.4056. This indicates that age has a moderate effect (0.40 < effect size ≤ 0.75) on the selection of long-acting

contraceptive methods.

The heterogeneity test results from 11 research articles related to the variable of age, with a total sample size of 24,209, indicated

high heterogeneity. This was shown by a p-value of < 0.00001 (p > 0.05) and an I² value of 94%, meaning the data has a high level of
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heterogeneity. As a result, the analysis used a Random Effect Model.

The total sample size in these 11 research articles is 24,191 samples. Based on the testing results using the Revman 5.4.1 application,

the obtained pOR value is 1.15 with a 95% conidence interval of 0.088 to 1.51. The combined effect also resulted in a Z value of 1.05 and

a p-value of 0.030. Statistically, the combined effect is signiicant if the p-value is < 0.05. Therefore, it can be concluded that there is no

relationship between age and the selection of long-acting contraception methods.

The funnel plot results for the combined studies indicate the presence of publication bias, as evidenced by the asymmetrical distri-

bution of plots on both sides of the vertical line. On the right side, there are 7 plots, with 2 overlapping plots and one touching the vertical

line, while on the left side, there are 4 plots. In addition to the high heterogeneity and classiication as homogeneous, the larger total

sample size across all studies could also inluence the presence or absence of bias in the meta-analysis results.

The results from the aggregation of all research articles indicate that there is no relationship between age and the selection of long-

acting contraception methods, as shown by a p-value greater than 0.05 (p = 0.030). Seven articles (63.63%) with a total sample size of

20,775 found a relationship, while four articles (36.36%) with a total sample size of 3,416 did not ind a relationship.

In the study by Wondie (2020), there was no relationship between age (p = 0.05, p-OR = 1.14) and the selection of long-acting con-

traception methods. It was observed that women with better knowledge were more likely to choose long-acting reversible contraception

(LARC), as they were aware of their irregular ovulation cycles. The study was conducted in cities such as Gondar, Jinka, and Jijiga, where

there were varying populations and access to healthcare services, which could explain the differences in indings.

The study by Getahun (2018) also found no relationship between age (p = 0.412, p-OR = 0.80) and the selection of long-acting contra-

ceptionmethods. Themost signiicant factor inluencing the choice of LARC in this studywas knowledge. Youngerwomenwith productive

ages were not necessarily better informed about contraception methods.

The study by Oduyebo (2019) reported no relationship between age (p = 0.05, p-OR = 0.76) and the selection of long-acting contra-

ception methods. While Medicaid policies in the U.S. allow for separate billing for LARC devices and procedures, it is prioritized for Black

women. Many women are unable to afford LARC due to high delivery costs, and the majority of respondents in this study were White.

On the other hand, the studybyBolarinwa (2020) showed thatwomenover 25 years of ageweremore likely to choose LARC compared

to women aged 15-24 (p = 0.05, p-OR = 1.67). Similarly, Tesfa (2018) also found a relationship between age (p = 0.068, p-OR = 0.945) and

the selection of LARC.Women of reproductive age who have access to healthcare services and can absorb health education aremore likely

to be aware of contraceptive options.

Kiondo's (2020) study found that women aged 15-34 years were more likely to choose LARC implants as postpartum contraception

(p = 0.592, p-OR = 0.76). The study by Bakibinga (2019) revealed that women aged 25-34 years, particularly those who had at least ive

children, were more likely to choose LARC (p = 0.001, p-OR = 0.771).

Zenebe (2017) found no relationship between age (p = 0.05, p-OR = 1.54) and the choice of long-acting contraception. The study

noted that fear of side effects was the most common reason for not using LARC methods, especially among women aged 34-39, who had

better access to health information and were more likely to overcome their fears.

Lastly, Bandhari (2019) and Ontiri (2019) found that age was a factor inluencing the choice of LARC. In Nepal, women over 35

years were prioritized for LARC, while in Ontiri’s study, women over 35 were three times more likely to choose LARC compared to those

undecided about having more children.

This analysis highlights varying results from different regions and contexts, suggesting that factors such as access to healthcare,

knowledge, and cultural differences may play a more signiicant role in the choice of long-acting contraception than age alone.

c. Meta-analysis of the Factors Most Associated with the Selection of Long-Acting Contraceptive Methods

Table III

Comparison of research results on the relationship between research variables and the selection of long-acting contraceptive methods

Research Vari-

ables

Heterogenity

Test

Result of Overall

Effect

Mean of Effect

Size

Knowledge p = <0,00001 I2

= 91% (high het-

erogenity)

p= < 0,0002 pOR

= 1.76 CI 95% =

1.31 – 2.37

0,4888

Age p =<0,00001 I2

= 94% (high het-

erogenity)

p = 0.30 pOR =

1.15 CI 95% =

0.88 – 1.51

0,4056

Table above shows the comparison of the average combined effect size for all variables, namely knowledge and age. The highest average

effect size is found in the knowledge variable, with a value of 0.4888 (high effect), while the average effect size for the age variable is
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smaller, at 0.4056 (moderate effect).

Basedon the results of themeta-analysis in this study, it is stated that there is a relationshipbetweenknowledge and the choice of long-

acting contraceptive methods, while age is not related to the choice of long-acting contraceptive methods. In light of this, the researcher

has policy recommendations related to improving knowledge about the choice of long-acting contraceptives. Efforts that can be made,

particularly concerning the knowledge variable, include advising family planning counselors, midwives, and health promotion program

managers at health centers to increase their promotive efforts by motivating and providing more counseling to women of reproductive

age to choose long-acting contraceptive methods, both directly and through social media.
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