Sapporo Medical Journal SEPPORO

Volume 57, Issue 09, September 2020

SPATIAL MODEL OF DETERMINANTS OF CONTRACEPTION UNMET NEED
IN MUARO JAMBI DISTRICT IN 2020-2021

Lia Nurdini"?’, Sabarinah Prasetyo', Legina Anggraeni'”, Muhammad Syukri’

CrossMark

! Faculty of Public Health, University of Indonesia, Depok, Indonesia.
* Faculty of Health and Medical Sciences, Jambi University.
*Faculty of Nursing and Midwifery, Binawan University

Abstract—The determinants of unmet need for contraception vary between regions, so they have different
influences for each location. Therefore, it is necessary to map cases and risk factors for unmet need for
contraception in Indonesia based on the district/city level. This research aims to determine the determinants
of the unmet need for contraception by considering spatial aspects. This research was carried out in 155
Muaro Jambi Regency, Jambi Province villages, using secondary for 2020 and 2021, with an analysis unit of
155 villages in Muaro Jambi Regency. This research uses an ecological study research design with analysis
of Moran's index, Moran's scatterplot, and spatial regression SAR, which are used to determine the spatial
determinants of unmet need for contraception. This research was carried out from March to December 2022.
There has been an increasing unmet need for contraception from 16.8% in 2020 to 20.6% in 2021. In
addition, there is positive spatial autocorrelation between villages in Muaro Jambi Regency, seen from the
p-value <0.05. Based on the results of spatial regression SAR, the variables that are significantly related in
2020 are the number of cadres (0.001), early marriage (0.022), and education level (0.00). Meanwhile, in
2021, education level has a significant influence, with a p-value of 0.000. This research is expected to
provide a contribution in the form of information and input for central and regional governments in
prioritizing intervention programs to reduce the unmet need for contraception at the district/city level so that
the programs designed are more targeted.
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1. Introduction

Unmet need for contraception is an unmet need for family planning services in which married women do not
want to have more children or want to space out subsequent births but do not use contraceptive
contraception(Bradley dkk., 2012; Westoff, 2006). Globally, in 2022, there will be 270 women with unmet
needs, and in developing countries, 1 in 3 women of reproductive age will have unmet needs(UNFPA,
2022b; United Nations, 2022). In Indonesia, the trend in the number of unmet needs for contraception
continues to increase from 2017 to 2021, with a figure of 11% to 18% and a target of 8.3% in
2021(BKKBN, 2021, 2022). It is the only indicator of BKKBN achievement that has not been achieved, so
that in FP 2022 makes unmet needs the main focus of family planning service targets in FP 2030 (UNFPA,
2022b).

The high Unmet Need in Indonesia is, of course, influenced by the high Unmet Need for contraception in
the provinces of Indonesia. One of them is Jambi province, with the level of unmet need continues to
increase from 2018 to 2020 (Badan Pusat Statistik Provinsi Jambi, 2022). Jambi Province consists of 11
regencies/cities. Muaro Jambi Regency is one of the regencies with the highest rate of unmet need for
contraception in 2021 in Jambi Province at 14.54% with a total of 71,568 couples of childbearing age.
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The unmet need for contraception is a major cause of unintended pregnancy in developing
countries(Agyekum dkk., 2022; Alie dkk., 2022; Negash dkk., 2023) Moreover, it causes 121 million
unintended pregnancies globally (Harzif dkk., 2022; Machiyama dkk., 2017). In Indonesia, the rate of
desired pregnancy was 40 per 1,000 women aged 15-49 in 2015-2019(UNFPA, 2022a). By addressing
unmet needs, contraception can prevent more than 141 million unintended pregnancies, 29 million unsafe
abortions, and nearly 150,000 maternal deaths each year (UNFPA, 2022a).

Research on the unmet need for contraception in Indonesia has yet to consider regional factors, even though
regional factors are one of the important variables related to the unmet need for contraception. Moreover,
several other countries have begun to consider regional factors and recommend that intervention models for
unmet needs for contraception should consider regional characteristics (Azanaw dkk., 2022; Nyarko, 2020;
Oyeronke Alaba dkk., 2015; Pal dkk., 2018; Pezzulo dkk., 2021; Rahaman dkk., 2022; Sharma dkk., 2021;
Tegegne dkk., 2020; Yesuf dkk., 2020). Therefore, in an effort to reduce the unmet need for contraception,
knowing the prevalence, geographic variations, and distribution of unmet needs across regions is important.
This research tries to see the distribution pattern of the spread of the unmet need for contraception and its
determinants in 155 villages of Muaro Jambi Regency using spatial analysis

2. Methods

This research uses an ecological study approach with an analysis unit of 155 villages in Muaro Jambi
Regency. All data relating to the unmet need for contraception obtained from secondary data from the
Muaro Jambi Regency BKKBN was processed into Microsoft Excel and then analyzed with the help of Geo
D, a 1.2 software. This research uses a thematic map aimed at showing the distribution of the proportion of
unmet need for contraception cases per village, Moran's index analysis to see the distribution pattern of
unmet need for contraception, Moran's scatterplot with Local Indicator for Spatial Autocorrelation (LISA) to
see the grouping and distribution pattern between locations, both Hot Spots and Low Spot area and spatial
regression SAR (Spatial Autoregressive Model) which were used to conduct a spatial model analysis of the
determinants of unmet need for contraception in 155 villages in Muaro Jambi Regency in 2020-2021

3. Result

Muaro Jambi is one of the districts in Jambi Province, Indonesia; the population of Muaro Jambi district is
406,799 people. Geographically, Muaro Jambi Regency is located between 1°15'-2°20' Latitude and
between 103°10'-104°20" Longitude. Muaro Jambi Regency is one of 11 regencies/cities in Jambi Province
with an area of 532,600 Ha (5,326 km?). It is at an altitude of 0-38 meters above sea level where Muaro
Jambi Regency is divided into sub-districts and 155 villages/sub-districts (BPS, Muaro Jambi Regency,
2021).
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Figure 1 Administrative Map of Muaro Jambi Regency According to Village/Subdistrict
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Figure 2. Thematic map of the distribution of contraceptive Unmet Need in Muaro Jambi Regency in 2020

Based on Figure 2 shows the distribution of incidents of unmet need for contraception in Muaro Jambi
Regency in 2020, where the incidence rate of unmet need <8.35% is found in 86 villages, the incidence rate
is between 8.35%-16.82% in 47 villages and the level The incidence of unmet need was 16.82% in 22

villages.
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Figure 3 Thematic map of the distribution of Unmet Need for contraception
in Muaro Jambi Regency in 2021

Based on Figure 3 shows the distribution of incidents of unmet need for contraception in Muaro Jambi

Regency in 2021, where the incidence rate of unmet need <10.53% is found in 70 villages, the incidence
rate is between 10.53%-20.61% in 59 villages and the level The incidence of unmet need was 20.61 in 26

villages.

Based on the results of Moran's test or Moran's Index, it is generally used to measure spatial autocorrelation
globally and can be applied to detect the onset of spatial randomness. In the following table are the results of
the Moran's Index analysis carried out in Muaro Jambi Regency to see the distribution of Unmet Needs for
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contraception in 2020-2021:

Table 1 Distribution Pattern of Unmet Need for contraception in Muaro Jambi Regency 2020-2021

Year Moran Index P value Distribution Pattern
2020 0.201 0.002 Clustered
2021 0.346 0.001 Clustered

The results of spatial autocorrelation analysis of Unmet Need cases in 2020 and 2021 show that there is
positive autocorrelation in each year with a p value <0.05. The distribution pattern of Unmet Need cases in
2020 and 2021 shows a clustered distribution pattern .
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Figure 4 Diagram of Unmet Need Relationship Patterns in Muaro Jambi Regency 2020-2021

Spatial dependence between villages/sub-districts can be proven by the results of Moran's test, where it was
concluded that Unmet Need in Muaro Jambi Regency shows that globally, there is a tendency for positive
autocorrelation. This can be proven by the results of Moran's Scatterplot in the image below:
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Figure 5 Moran’s Scatterplot

1. Local Unmet Need Autocorrelation

The Local Indicator of Spatial Autocorrelation (LISA) test aims to find local area-based Unmet Need
distribution/clustering patterns. Clustering of Unmet Need cases according to villages/subdistricts is divided
into four quadrants, namely as follows:
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Quadrant I: Villages/sub-districts with high levels of Unmet Need are surrounded by villages/sub-
districts with also high Unmet Need. On the map are villages/subdistricts in bright red, identified as
HH (High-High) villages/subdistricts or Hot Spots found in 10 villages/subdistricts in 2020 and 12
villages/subdistricts in 2021.

Quadrant II: Villages/sub-districts with a low number of Unmet Need cases but surrounded by
villages/sub-districts with a high number of Unmet Need cases. On the map are villages/subdistricts
marked in faded blue, identified as LH (Low-High) villages/subdistricts, which were found in 3
villages/subdistricts in 2020 and 3 villages/subdistricts in 2021.

Quadrant III: Villages/sub-districts with a low number of Unmet Need cases are surrounded by
villages/sub-districts with a low number of Unmet Need cases, also identified as LL (Low- Low)
sub-districts or Cold Spot areas. On the map are villages/subdistricts in light blue. Found in 9
villages/sub-districts in 2020 and 12 villages/sub-districts in 2021.

Quadrant IV: Villages/sub-districts with a high number of Unmet Need cases are surrounded by
villages/sub-districts with a low number of Unmet Need cases. This village is identified as an HL
(High-Low) village. On the map are villages/sub-districts in faded red. Found in 2 villages/sub-
districts in 2020 and 3 villages/sub-districts in 2021.

2. Spatial Regression Analysis
Spatial Regression Analysis in 2020

a. Spatial Dependency Test
Table 2. Spatial Dependency Testing with LM test
Testing P-value Decision
Lagrange Multiplier (lag) 0.03297 Significant
Lagrange Multiplier (error) 0.06694 Not significant

*) significance at o = 5%

From table 2. above, it is found that the probability value of LM-lag is 0.03297 and LM-error is
0.06694, where it is concluded that LM-lag is significant and LM-Error is not significant. The modelling
used is the Spatial Autoregressive Model (SAR). The following are the SAR test results:

Table 3. Testing the Significance of SAR Model Parameters

Variable Coefficient Z P-value
Rho ( p) 0.233563 2.29511 0.02173
Constanta 8.45255 3.15695 0.00159
Education Level (X ;) 0.252661 2.91281 0.00358
Early Marriage (X 4) -0.0851968 -2.27443 0.02294
Number of children >2 (X 5) 0.00127804 0.0283835 0.97736
Number of Cadres -0.318539 -3.10644 0.00189

*) significance at a = 5%

From table 3. above, it can be concluded from the spatial lag model equation (Spatial
Autoregressive Model) that the number of cadres, early marriage and education level have an
influence on unmet need in Muaro Jambi District in 2020.

b. Selection of the Best Model
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Table 4. below shows the selection of the best model using the AIC value criteria

Table 4.Comparison of AIC Values from 3 Models

Model R’ AIC value
Classical Regression (OLS) 23.73% 938,436
Spatial Autoregressive Model (SAR) 26.33% 935,863

A model can be concluded that the model is a good model if the AIC value is smaller and the R
square value is larger. Based on Table 2.6, it is found that the SAR model is the best regression
model.

Spatial Regression Analysis in 2021
a. Spatial Dependency Test

Table 5. Spatial Dependency Testing with LM test

Testing P-value Decision
Lagrange Multiplier (lag) 0.16257 Not significant
Lagrange Multiplier (error) 0.50719 Not significant

*) significance at a = 5%

From table 5. above, it is found that LM-lag and Error do not meet the requirements so OLS or
classical regression is used. The following are the results of the analysis outlined in the table below:

Table 6. Testing the Significance of SAR Model Parameters

Variable Coefficient V/ P-value
Constanta 2.48692 0.448221 0.65465
Education Level (X;) 0.726625 5.25802 0.00000
Percentage of Early Marriage (X,) 0.0796705 1.16584 0.24555
Percentage of Children >2 (X3) -0.0699516 -0.768314 0.44352
Number of Cadres (X4) -0.224087 -1.8791 0.06220

*) significance at a = 5%

Based on the results of the analysis above, the variable related to Unmet Need is the level of
education.

4. Discussion

This research analyzes the distribution pattern of unmet need for contraception and the determinants of
unmet need for contraception spatially in Muaro Jambi Regency using annual report data obtained from the
Health and Family Planning Agency (BKKBN) Muaro Jambi Regency for 2020-2021. The unit of analysis
in this research is focused on all villages/subdistricts in Muaro Jambi Regency, totalling 155
villages/subdistricts. This study found that the distribution pattern of unmet need for contraception in
Muaro Jambi Regency in 2020 and 2021 had a clustered distribution pattern, as evidenced by the Moran
Index value, where it was found that the distribution pattern of unmet need for contraception in Muaro
Jambi Regency in 2020 and 2021 was in the form of clusters or clusters ( 1>0, p<0.05). Spatially, there is a
correlation between the spread of unmet need for contraception between one village and another, as
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indicated by a tendency for positive autocorrelation.

Further analysis using the Local Indicator for Spatial Autocorrelation (LISA) test found that in 2020, there
were ten villages/subdistricts, and in 2021 there were 12 villages/subdistricts in the hotspot category. In
accordance with the results of research conducted (Nayak dkk., 2021; Nyarko, 2020) in Ghana, it was
found that the pattern of unmet family planning needs in Ghana varied between regions. Among other
things, the Central Region, Eastern Region, Volta Region and Upper Region. The Eastern Region has the
highest unmet need rate between 42% and 55%, while the Upper West region has the lowest unmet need
rate <33%. Supported by the results of research conducted (Azanaw dkk., 2022; Pal dkk., 2018; Pezzulo
dkk., 2021; Sharma dkk., 2021). In accordance with the research results of Abdu, Kedir Yesuf, et al. 2020
in Ethiopia where there are variations in the incidence of unmet needs between regions and a global
Moran's 1 value of 0.31 (p-value <0.01), indicating that there is a clustering of unmet need for
contraception and the occurrence of positive autocorrelation (Nayak dkk., 2021; Tegegne dkk., 2020; Yesuf
dkk., 2020)

Based on the results of this research, conducting spatial lag modelling (Spatial Autoregressive Model)
shows that the level of education has a specifically significant relationship in each village in Muaro Jambi
Regency in 2020 and 2021. In accordance with the results of research (Yesuf dkk., 2020), which was
conducted spatially in Ethiopia, more than half of the respondents were 6,253 (61.2% ) with no education.
Approximately 1,528 (67%) and 1619 (71.0%) unmet need for contraception were among respondents who
had no education and no working status—supported by research (Pal dkk., 2018)spatially in India, where
the unmet need for contraception generally increases with increasing education, from 19-26% per cent
amonyg illiterates. Supported by the results of research in India and Ghana, educational status appears as an
important predictor of unmet need for contraception(Alie dkk., 2022; Bolarinwa dkk., 2023; Nyarko, 2020;
Pal dkk., 2018). Likewise, in Nigeria spatially, the posterior estimates for women with tertiary and
secondary education are (OR: 0.6430, CI: 0.5767, 0.7179) and (OR: 0.8018, CI: 0.7534, 0 .8543) (20). As a
woman's education level increases, there is a decrease in the unmet need for contraception compared to
uneducated women. Women with primary education (OR: 1.0441, CI: 0.9680, 1.1286) were 4% more
likely to have an increased unmet need for contraception than women without education. Likewise, spatial
research results(Azanaw dkk., 2022) show that almost half of the respondents, 7,498 (47.8%), did not need
contraception and did not have formal education (Harzif dkk., 2022) This is because women with higher
education are more open to all information than women without education who believe in myths
surrounding the use of contraception.

Additionally, (Azanaw dkk., 2022; Nyarko, 2020; Tamirat dkk., 2023) explained that educational
attainment was associated with unmet need for contraception as women who had secondary school or
tertiary education had at least 12% lower odds of unmet need for contraception compared to their
counterparts who had no education. Formal. This is because higher educational attainment may provide
contraceptive benefits in two main ways. First, educational attainment can provide women with accurate
knowledge about contraception and contraceptive options and understand the benefits that can be obtained
from them. Second, the long duration required by higher educational attainment may encourage sexually
active young women to use modern contraception as they seek to delay pregnancy until after school or
perhaps work. Supported by research by Guspianto et al., 2021 where unmet need for contraception has a
significant relationship with the level of community education in Kumun Debai District, Jambi Province,
where women with low education are 1.7 times more at risk of experiencing the unmet need for
contraception compared to women with higher education(Guspianto dkk., 2021).

Early marriage has a specifically significant relationship in every village in Muaro Jambi Regency in 2020.
In accordance with the results of research conducted (Oyeronke Alaba dkk., 2015; Rahaman dkk., 2022;
7
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Sharma dkk., 2021) spatially in India, women in their teens who have already been in marriage Marriage
for less than five years have the highest unmet need for contraception (22.7%), and this is increasing
among teenagers who have been married for more than ten years (56.7%). The odds of unmet need for
contraception decreased among young married women in the 20 to 24 age group (relative risk [RR] [95%
CI]: 0.75 [0.70-0.79]) compared with those in the 15 to 19 years old. They are supported by the results of
research (Yesuf dkk., 2020) where the majority of respondents, 7400 (72.39%), with an unmet need for
contraception when having sexual relations before the age of 18 years.

Moreover, of all incidents of unmet need for contraception, the majority of respondents, 1732 (76%), were
aged 18 years with early marriage (Nayak dkk., 2021; Pardeep, 2019). This means that women who do not
marry early have a lower level of unmet need for birth spacing than those who marry early. This is because
women who marry at an older age are likely to adopt ideas about birth limitations more easily compared to
those who marry young (Belachew dkk., 2023; Sharma dkk., 2021). Research results (Lubis & Djuwita,
2022; Negash dkk., 2023) showed that women who married later at marriage were more likely to discuss
family size with their husbands and were also more likely to know about contraceptive methods than those
who married young.

The number of cadres has a specifically significant relationship in each village in Muaro Jambi Regency in
2020, in accordance with the results of research conducted by(D’Souza dkk., 2023; Lemani dkk., 2017;
Ontiri dkk., 2021; Scott dkk., 2015)The involvement of cadres in family planning services was found to be
effective in increasing contraceptive use, attitudes and knowledge. The World Health Organization (WHO)
also recommends optimizing the role of health workers to increase access to key maternal and newborn
health interventions and train more health cadres, one of which is to increase contraceptive use (WHO,
2012). This can be seen from the success of family planning programs in developing countries around the
world for several decades, showing the acceptance and effectiveness of community involvement in the
provision of family planning services (Scott dkk., 2015). Especially in low and middle-income countries,
which face a shortage of human resources for the provision of health services and areas where access to
facilities requires significant travel time, community empowerment is needed to increase access to
information and methods. At the same time, reducing user expenditure, which must be taken into account
in cost-effectiveness calculations (Kalanda, 2010; Prata dkk., 2011).

The empowerment of cadres must be vigorously fought for to expand access to contraceptive services
further. This is because community empowerment can provide convenient services, and the close
relationships and trust they develop in the community can produce a greater impact on family planning
indicators than that achieved by facility-based services alone(Olawo dkk., 2013; Prata dkk., 2011). In
accordance with research results (Sharma dkk., 2021), Spatially in India, the greater number of family
planning officers is significantly related to the incidence of unmet need for contraception. This shows that
the unmet need for contraception is reduced if women have heard about contraception in the last few
months from family planning officers who provide information about family planning methods or family
planning discussions. In accordance with the results of a systematic review conducted by Scott et al.
(2015), the results obtained were 93% showing that the community empowerment intervention program
effectively increased the use of modern contraception by twice as much as the control group and 77%
showed that community empowerment had a significant impact—greater incidence of contraceptive use
than facility-based services alone (Scott dkk., 2015).

5. Conclusion

The results of the research show that there is an increase in the unmet need for contraception in Muaro
Jambi Regency in 2020 and 2021 with a clustered distribution pattern of unmet need for contraception and
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show that globally, there is a tendency for positive autocorrelation. The variables that have a significant
influence are the level of education, early marriage and the number of cadres who play an important role in

increasing the unmet need for contraception in Muaro Jambi Regency. Further findings indicate the need

for programs related to efforts to reduce the unmet need for contraception that are regionally based by
taking into account regional characteristics to prioritize interventions to reduce the unmet need for

contraception so that they are more targeted.
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