= International Research Journal of Innovations in Engineering and Technology (IRJIET)

~ ISSN (online): 2581-3048
IRJIET St e 1 027, e
Relying on Empirical Evidence to Draft and Implement
Effective Adolescent Health Policies in Gabon

'Smartson. P. NYONI, ?Thabani NYONI

'ZICHIRe Project, University of Zimbabwe, Harare, Zimbabwe
?Independent Researcher & Health Economist, Harare, Zimbabwe

Abstract - This research article employs annual time series data of adolescent fertility rate for Gabon from 1960 to 2020 to
predict future trends of adolescent fertility rate over the period 2021 to 2030. The study utilizes Holt’s linear exponential
smoothing model. The optimal values of smoothing constants e and p are 0.9 and 0.1 respectively based on minimum MSE.
The results of the study indicate that annual adolescent fertility rate will continue to decline throughout the out of sample
period. Therefore, we encourage authorities in Gabon to scale up educational campaigns among communities, allocate
funds for youth empowerment programs and set up youth friendly clinics that offer accessible and affordable sexual and
reproductive health services.
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I. INTRODUCTION

Sub-Saharan Africa is currently battling numerous challenges such as poverty, hunger, political conflicts, infectious
diseases, and maternal and child problems. The region is well known for high fertility, maternal and child mortality rates
(UNICEF, 2019; WHO, 2011). Adolescent pregnancy has emerged as an important cause of mortality and morbidity among
pregnant teenagers due to its association with adverse pregnancy outcomes (Berthelon & Kruger, 2017; Fall et al. 2015; Gibbs et
al. 2012). Several researchers highlighted that poverty, lack of education, social norms, child marriages, lack of adequate
knowledge of SRH services, peer influence, alcohol and drug abuse remain among the top drivers of teenage conception in Sub-
Saharan Africa and beyond (Mekonnenet al. 2019; Wado et al. 2019; Odimegwu & Mkwananzi , 2016;Ahorluet al. 2015;UNFP,
2013; Gibbs et al. 2012). Although maternal deaths have declined significantly in Africa, mortality rates continue to worry
governments in this region. A maternal death is a huge loss to the family and society as the woman is a pillar of social and
economic development. Reduction of teenage pregnancy is anticipated to bring about substantial reduction of adverse maternal
and child health outcomes as highlighted in the Agenda 2030 for sustainable development (UN, 2020; WHO, 2019; UNICEF,
2018; UN, 2016; UN, 2015). In addition, addressing the problem of child marriages will have a positive impact on family
planning programs across the entire African continent. A collaborative approach is very essential in the fight against gender based
violence and sexual abuse of women especially in low and middle income countries like Gabon. All relevant stakeholders must be
involved during policy making, planning, budgeting and implementation of action plans in order to achieve set targets. As
reported by the World Bank, Gabon has made significant progress towards achieving the 3™ SDG targets as the country has
reported a decline in adolescent fertility over the years from 180 births per 1000 females aged 15-19 years in 1960 to around 90
births per 1000 females aged 15-19 in 2020. This drop is attributed to increase in contraceptive prevalence, improvements in
education and increased SRH knowledge among adolescents which is similar to other countries in the region (Birhanu et al. 2019;
Sedgh et al. 2016).

This paper applies the double exponential smoothing technique to forecast future trends of adolescent fertility in Gabon.
The findings are expected to highlight the future burden of adolescent fertility in the out of sample period. This will trigger an
appropriate national response to the problem of teenage pregnancy and child marriage in the country through timeous allocation of
resources to teenage pregnancy prevention programs.

Il. METHODOLOGY

This study utilizes an exponential smoothing technique to model and forecast future trends of adolescent fertility rate in
Gabon. In exponential smoothing forecasts are generated from the smoothed original series with the most recent historical values
having more influence than those in the more distant past as more recent values are allocated more weights than those in the
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distant past. This study uses the Holt’s linear method (Double exponential smoothing) because it is an appropriate technique for
modeling linear data.

Holt’s double exponential smoothing method is expressed as follows:
Model equation
Ge=pe + pet+ g

Smoothing equation

Le=aG + (1-a)(Ly_1+b._q)
O<a<1

Trend estimation equation

by=B (L¢-Le—q) + (1-B)be—q
0<p<1

Forecasting equation

fe+n=L¢ + hb,

G, is the actual value of adolescent fertility rate at time t
&, is the time varying error term

U, 1s the time varying mean (level) term

p; is the time varying slope term

t is the trend component of the time series

L, is the exponentially smoothed value of adolescent fertility rate at time t
a is the exponential smoothing constant for the data

B is the smoothing constant for trend

fi4n is the h step ahead forecast

b, is the slope of the trend at time t

b,_; is the slope of the trend at time period t-1

Data Issues

This study is based on annual adolescent fertility rate in Gabon for the period 1960 — 2020. The out-of-sample forecast
covers the period 2021 — 2030. All the data employed in this research paper was gathered from the World Bank online database.

I1l. FINDINGS OF THE STUDY

Exponential smoothing Model Summary
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Table 1: ES model summary
Variable G
Included Observations 61
Smoothing constants
Alpha (o) for data 0.900
Beta () for trend 0.100
Forecast performance measures
Mean Absolute Error (MAE) 2.827987
Sum Square Error (SSE) 2372.200587
Mean Square Error (MSE) 38.888534
Mean Percentage Error (MPE) -0.027137
Mean Absolute Percentage Error (MAPE) 1.623931
Residual Analysis for the Applied Model
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Figure 1: Residual analysis
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Figure 2: In-sample forecast for the G series
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Actual and Smoothed graph for G series
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Figure 3: Actual and smoothed graph for G series

Out-of-Sample Forecast for G: Actual and Forecasted Graph
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Figure 4: Out-of-sample forecast for G: actual and forecasted graph
Out-of-Sample Forecast for G: Forecasts only

Table 2: Tabulated out-of-sample forecasts

Year Predicted adolescent fertility rate
2021 85.7449
2022 83.2319
2023 80.7190
2024 78.2061
2025 75.6931
2026 73.1802
2027 70.6673
2028 68.1543
2029 65.6414
2030 63.1284
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The main results of the study are shown in table 1. It is clear that the model is stable as confirmed by evaluation criterion

as well as the residual plot of the model shown in figure 1. It is projected that annual adolescent fertility rate will continue to
decline throughout the out of sample period.

IV. POLICY IMPLICATION & CONCLUSION

Adolescent pregnancy has emerged as an important cause of morbidity and mortality among pregnant teenagers due to its
association with adverse pregnancy outcomes. Poverty, lack of education, social norms, child marriages, lack of adequate
knowledge of SRH services, peer influence, alcohol and drug abuse remain among the top drivers of teenage conception in Sub-
Saharan Africa and beyond. Addressing the problem of child marriages will have a positive impact on family planning programs
across the entire African continent. A collaborative approach is key in the fight against gender based violence and sexual abuse of
women especially in low and middle income countries like Gabon. This study applied Holt’s double exponential smoothing
technique to forecast future trends of adolescent fertility for Gabon. We established that adolescent fertility will continue to
decline throughout the out of sample period. Therefore, we encourage the government to scale up educational campaigns among
communities, allocate funds for youth empowerment programs and set up youth friendly clinics that offer accessible and
affordable sexual and reproductive health services.
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