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Abstract - Adolescent pregnancy remains an important public health issue in Vietnam. Drug and substance abuse,
delinquency, adherence to social norms and high risk sexual activity are the most common risk factors for pregnancy
among women aged 15-19 years of age. This study uses annual time series data of adolescent fertility rate for Vietnam
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 o and g are 0.9 and 0.9 respectively
based on minimum MSE. The results of the study indicate that annual adolescent fertility will fall throughout the out of
sample period. Therefore, we encourage authorities in Vietnam to continue supporting girl child education, strictly enforce
laws to protect women’s rights, scale up educational campaigns among communities and provide affordable and accessible
adolescent health services.
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I. INTRODUCTION

It is estimated that approximately 12 million girls aged 15— 19 years and at least 777,000 girls aged belowl5 years give
birth every year in developing regions (WHO, 2020). Globally, babies born to adolescent girls constitute about 11% of all births,
and 95% of these are found in developing countries (Kassa et al. 2018). In Africa, the estimated prevalence of adolescent
pregnancy is 18.8%; a higher prevalence is observed in the East African sub-region (21.5%) and the lowest is in the North Africa
(9.2%) (Kassa et al. 2018).Pregnancy during adolescence stage can result in undesirable health consequences among adolescent
mothers, their babies, families and society(Poudel et al. 2018; Pradhan et al. 2018; Islam et al. 2017; Sukrat, 2014; Okonofua,
2013; Osotimehin et al. 2013;Uwaezuokeet al. 2004;).Early pregnancy is more common among women from poorer families,
single-parent households, areas of greater deprivation, and those born to teenage parents (ISDS, 2018; Hodgkinso net al.
2014).Early sexual activity places adolescents at increased risk of adolescent pregnancy especially those who have unmet needs
for, or reasons not to use contraception (Lara and Abdo, 2016).Adolescent mothers are more likely to take part in unsafe abortions
and also have a fivefold risk of repeat pregnancies (WHO, 2014; Ganchimeg et al. 2014;Chandra-Mouliet al. 2013; Falk et al.
2006). Adolescents encounter several challenges including limited contraceptive access, unmet information needs and lack of
negotiating power, which can put them at risk (Sserwanja et al. 2022; Du Preez et al. 2019; Wado et al. 2019; Geda, 2019; WHO,
2018; Zamawe et al. 2016;Maxwell et al. 2016; Thobejane, 2015; Meeker set al. 2007). Vietnamese adolescent pregnancies are
usually associated with drug and substance abuse, delinquency, adherence to social norms and high risk sexual activity. According
to United Nations Population Fund, 20 percent of students are sexually active, but less than 0.5% of them have knowledge on
contraception. Teen pregnancy rates and births in Vietham are similar to those of neighboring and developing countries. World
Bank reports have revealed that birth rates per 1000 teenagers aged15-19 in Vietnam fluctuated between 1980 and 2013,
increasing steadily from 20 per 1000 to 34 between 1980 and 1992, then dropping to 28 in 2002. Rates rose again to 32 in 2007
before dropping to 30 in 2011, and 29 in 2013.TheVietnam 2020-2021 multiple cluster survey indicated that adolescent birth rate
is 42 live births per 1,000 women. There is a geographic, social and ethnic variation in adolescent fertility. The Kinh/Hoa ethnic
group has an adolescent fertility rate of 28 live births per 1,000 women whereas the Mong ethnic group has an adolescent fertility
rate of 210 births per 1000 women. The adolescent birth rate is higher among those living in the Northern Midland and Mountain
region and among the poorest women.

In this paper, we applied the double exponential smoothing technique to forecast future trends of adolescent fertility for
Vietnam. The findings of this research will depict the likely future burden of adolescent births in the out of sample period. This
will inform policy making, decisions and allocation of resources to programs designed to control teenage pregnancies and child
marriages in the country.
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Il. LITERATURE REVIEW
Author (s) Study area Topic Methodology Main finding(s)
Huong et al. (2021) | Northern  Central | Reproductive Analytical study -integrating
Vietham Health  Education comprehensive
for Vietnamese sexuality education
High School into the education
Students in the curriculum is
Current Context critical to address
teenage pregnancy
in schools
Londeree et al. | Vietnam Under estimation of | Cross-sectional Pregnancy risk

(2020)

pregnancy risk
among women in
Vietham

study

underestimation
varied by marital
status, ethnicity,
educational  level
and beliefs relating
contraceptive use

Do et al. (2017)

Ho Chi Minh City,
Vietnam

Parental perceptions
of teenagers’
sexuality in urban
Vietnam

Qualitative analysis

Vietnamese parents
have negative views
of sex and sexuality
education for their
teenage children

Nguyen et al

(2016)

Vietnam

Prevalence and
Factors Associated
with Teen
Pregnancy in
Vietnam:  Results
from Two National
Surveys

analytical study

the prevalence of
pregnancy among
Vietnamese
teenagers in the
surveys was stable
at 4%, or 40
pregnancies per
1000 adolescent
girls aged 14 to 19.
Age, experience of
domestic violence,
and early sexual
debut were
positively
correlated with
higher odds of
teenage pregnancy
for both
surveycohorts
(2003 & 2008)

Ospina (2015)

Guatemala

Why is
Guatemala’s  teen
pregnancy rate so
high?

Narrative review

lower
level,

Poverty,
educational
inadequate SRH
information and
low contraceptive
use are contributing
to adolescent
pregnancy
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This study utilizes an exponential smoothing technique to model and forecast future trends of adolescent fertility rate in
Vietnam. 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 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 linear method is specified as follows:
Model equation

Visu, + pit+ &

Smoothing equation

Le=aV, + (L-a)(Li—1+b._q)
0<a<1

Trend estimation equation

b=B (L¢-Li—1) + (1-B)b—q
0<p<1

Forecasting equation

fe+n= L +hb,

V, is the actual adolescent fertility rate at time period t
&, isthe time varying error term

U, is 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 time series at time period t
a is the exponential smoothing constant for the data

B is the smoothing constant for trend

fe+n 1S the h step ahead forecast

b, is the trend estimate at time t

b,_q is the trend estimate at time t-1

Data Issues

This study is based on annual adolescent fertility rate in Vietnam 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.
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IV. FINDINGS OF THE STUDY

Exponential smoothing Model Summary

Table 1: ES model summary

Variable \
Included Observations 61
Smoothing constants

Alpha (a) for data 0.900
Beta (B) for trend 0.900
Forecast performance measures

Mean Absolute Error (MAE) 0.239159
Sum Square Error (SSE) 16.321131
Mean Square Error (MSE) 0.267560
Mean Percentage Error (MPE) -0.083829
Mean Absolute Percentage Error (MAPE) 0.905893

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 V series
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Figure 3: Actual and smoothed graph for V series

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

Table 2: Tabulated out-of-sample forecasts

Year Forecasted adolescent fertility rate
2021 23.7949
2022 21.9935
2023 20.1921
2024 18.3907
2025 16.5893
2026 14.7879
2027 12.9866
2028 11.1852
2029 9.3838
2030 7.5824

© 2023-2017 IRJIET All Rights Reserved

www.irjiet.com




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

/o R ISSN (online): 2581-3048
/ Volume 7, Issue 2, pp 473-479, February-2023
I HJ I ET https://doi.org/10.47001 /IRJIET/2023.702079

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.

V. POLICY IMPLICATION & CONCLUSION

Adolescent fertility is an important public health issue around the globe due to the increased risk of experiencing complications
during pregnancy and child birth among adolescents. The decline in adolescent fertility in Vietnam over the past decades reflects
the political will to achieve set targets under the 3" sustainable development goal. Holt’s double exponential smoothing model
was employed in this paper to forecast adolescent fertility for Vietnam. Research findings indicate that adolescent fertility will
sharply decline throughout the out of sample period. We implore the Vietnamese government to adopt our 4-fold policy
recommendation which is highlighted below:

i. To continue supporting girl child education

ii. Scale up educational campaigns among communities
iii. To provide affordable and accessible adolescent health services.
iv. Relentlessly enforce laws to protect women’s rights.
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