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Abstract

This study uses annual time series data of HIV prevalence among individuals aged 15-49 years for
Guinea Bissau from 1990 to 2020 to predict future trends of HIV prevalence over the period 2021
to 2030. The study utilizes Holt’s linear exponential smoothing model. The optimal values of
smoothing constants a and f are 0.9 and 0.5 respectively based on minimum MSE. The results of
the study indicate that annual HIV prevalence among individuals aged 15-49 years will continue
to decline over the out of sample period. Therefore, it is critical to direct more effort on improving
ART retention and adherence especially among adolescents to minimize treatment failure.
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Introduction

The joint United Nations programme on HIV/AIDS (UNAIDS) revealed that HIV prevalence
among adults (15-49 years) in Guinea-Bissau was 3.4% in 2017 but variations exist within the
country. Approximately 1-2 million people are living with HIV in West Africa (Arien et al. 2013)
and the predominant subtype is HIV-2 (Clavel et al. 1986). According to the Bandim Health
Project (BHP), the prevalence of HIV-1 increased from zero to 4.6% between 1987 and 2006
whereas HIV-2 has been steadily decreasing in prevalence from 8.9% in 1987 to 2.8% in 2016
(Olesen et al. 2018; da Silva et al. 2008; Larsen et al. 1998; Poulsen et al. 1989). The government
of Guinea Bissau has made significant progress in terms of rolling out and scaling up ART services
across the country. However, the national ART program has met several challenges such as loss
to follow up, non-adherence to ART, treatment failure and HIV morbidity and mortality
(Jespersen et al. 2020). The objective of this paper is to model and forecast future trends of HIV
prevalence among adults aged 15-49 years using Holt’s linear method. We anticipate that study
results will highlight likely future trends of HIV sero-prevalence among adults aged 15-49 years
and thus guide allocation of resources towards HIV, treatment and care programs for the sexually
active age group.
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HIV Impact Assessment | increase in HIV prevalence in the
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- Moran’s I test.
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= marginalization, discrimination, self-
stigma, fear and insecurity, and
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QO antiretroviral treatment non-nucleoside reverse transcriptase
» m— (ART), and the inhibitors for PMTCT. Maternal HIV
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2 and maternal continuity of care and ART coverage
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'-Ia Simdo Mendes National in Guinea-Bissau.
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Jespersen etal. | to give an overview of | Descriptive study Poor adherence, lack of HIV viral load
(2020) HIV treatment outcomes measurements, inadequate laboratory
in the West African facilities, high rates of loss to follow-
country, Guinea-Bissau, up, mortality, treatment failure and
and to assess how newer resistance development, are just some
treatment strategies such of the challenges faced putting the
as long-acting injectable goal of “90-90-90" for Guinea-Bissau
drugs or an HIV cure well out of reach by 2020.
may limit or stop the
HIV epidemic in this
politically unstable and
low-resource setting.

Methodology

This study utilizes an exponential smoothing technique to model and forecast future trends of HIV
prevalence among individuals aged 15-49 years in Guinea Bissau. 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

Gem e T P e e

Smoothing equation

SC: aGt + (1'(1) (St—l + bt—l) ...........................................................

O<x<1
Trend estimation equation

D= B (St-S—1) + (LB) Byt eveereeeeeeee e

0<p<1l
Forecasting equation

ft+h: St + hbt -----------------------------------------------------------------------------

G, is the actual value of HIV prevalence at time t

&, is the time varying error term

U; is the time varying mean (level) term

p; 1s the time varying slope term

t is the trend component of the time series

S; is the exponentially smoothed value of HIV prevalence at time t
« is the exponential smoothing constant for the data
B is the smoothing constant for trend

ft+n 1S the h step ahead forecast

b, is the trend estimate (slope of the trend) at time t
b;_, is the trend estimate at time t-1
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Data Issues

This study is based on annual HIV prevalence among individuals aged 15-49 years in Guinea
Bissau for the period 1990 — 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.

Findings of the study
Exponential smoothing Model Summary

Table 1: ES model summary
Variable G
Included Observations 31

Smoothing constants
Alpha (a) for data 0.900
Beta () for trend 0.500

Forecast performance measures

Mean Absolute Error (MAE) 0.155071
Sum Square Error (SSE) 2.366590
Mean Square Error (MSE) 0.076342
Mean Percentage Error (MPE) -10.111258

Mean Absolute Percentage Error (MAPE) | 32.244615

Residual Analysis for the Applied Model

Residual Graph
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Figure 1: Residual analysis
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Out-of-Sample Forecast for G: Forecasts only

Table 2: Tabulated out-of-sample forecasts

Year Forecasted HIV prevalence
2021 2.8676
2022 2.7385
2023 2.6095
2024 2.4805
2025 2.3515
2026 2.2225
2027 2.0934
2028 1.9644
2029 1.8354
2030 1.7064

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 HIV prevalence among individuals aged 15-49 years will continue to decline over the
out of sample period.

Policy implication and conclusion
Our results indicate that annual HIV prevalence among individuals aged 15-49 years is anticipated

D
£
b)) Q
c é to continue going down in the out of sample period. Therefore, authorities should direct their
C_J = efforts on improving ART retention and adherence especially among adolescents to minimize
= £ treatment failure.
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