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Abstract:

SARIMA were used to modelling and forecasting monthlyDiabetic patients time series. The best
SARIMA models were selected based on their autocorrelation function (ACF), partial
autocorrelation function (PACF). The ACF of the residuals plot shows the randomness
andhomogeneity of model residuals. The performance and validation of the SARIMA model
premasters wereevaluated based on various statistical measures. We found that the best model
that represented the data is SARIMA (1,1,1) (2,0,0)12. Finally, the results obtained can be
applied to predict the futures trend of the Diabetic in Al-Baha Region KSA.
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1. Introduction:

An increasing diabetic patient became a great challenge in The General Directorate of Health
Affairs, Al-Baha— kingdom of Saudi Arabia; therefore studying of this phenomenon becomes
important issue.

Diabetes is a common disease around the world, which can encourage various systemic diseases
and high mortality. It is a disease, which categorizeby high sugar levels in the blood and urine. It
is usually diagnosed by means of a glucose tolerance test (GTT). There are three kind of
diabetes mellitus[1].

The first Kind of diabetes mellitus: results from the body's failure to produce sufficient insulin. It
is often occurring among children young. Type 2 diabetes mellitus: results from resistance to the
insulin, often initially with normal or increased levels of circulating insulin. Gestational diabetes,
the third kind is Gestational diabetes and it happen when pregnant women without a previous

history of diabetes develop a high blood glucose level.
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Diabetes is a main health challenge. Globally, the estimated number diagnosed with Diabetes is
approximately 463 million people per year and mortality is 4.2 million deaths per year [2].
Al-b\Baha Health Affairs has launched the «Diabetes Friend» Initiative, targeting 1,500
diabetics, including children, school students, and the elderly across the region. The Affairs
serves about 20,000 diabetics through the Diabetes Center of King Fahad Hospital-Al-Baha and
diabetes clinics of the region's hospitals, in addition to the follow-up of healthcare centers [3].

2. Literature Review:
ARIMA Models:

The Box-Jenkins methodology was described in a highly advantaged book [Gilchrist, 1976].
They effectively put together in a comprehensive manner, the relevant information required to
understand and use univariate time series ARIMA models [Holt, 1957; Jonathan, 2008]. The
ultimate objective is to arrive at a model that appropriately describes a time series under
consideration. Their approach to construct ARIMA models consists of four phases: model
identification, model estimation, model diagnostic checking and forecasting. Nemours models
have been used to represent a time series depending on the underline process assumed to operate

on the series.

The General Box-Jenkins model [Brown, 1956]:
The general ARIMA model of orders (p, d, q) (P, D.Q)* can be written as:

P(B)@(B*)A,A)x, = 6(B)O (B*)e,(1.1)

Where:

(1 — B)4is the d" order difference)

(p, d, q)is the nonseasonal part of the model.
(P, D. Q)"is the seasonal part of the model.
Sis the seasonal Length.

3. Empirical Results:

3.1 Study area
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3.2Diabeticpatients Data

This paper used monthly diabetic patients data attended Al-Baha hospitals during the period from January
2006 to November 2016.

3.3 Model Identification

The time series data cover 132 months, from January 2005 to December 2016, and depict notable

seasonality and a upward trend of diabetic patients, as shown in Fig. 1
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Figure(1): Sequence chart of Diabetic patients attended Al Baha Region

Table (1) ADF test results of Diabetic patients

Unit root test results / Diabetes series |
Test Type Level
Test value Prb
ADF test —7.0928 0.01

The ADF test of Diabetic patients is used to judge whether the processed series, is stationary or not. And
the result of the ADF test is shown in Table 2. From the result, we can know that the value of T statistic is
(), which is smaller compared with the critical values at 5% confidence level. In addition, the P value is
(0.01), so the original hypothesis is rejected and there is no unit root in the series . Therefore, it is a
stationary series

The ACF plot of the diabetic patient’s data in Fig. 2 depicts seasonality, which dies down
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slightly, while the PACF plot of the diabetic patient’s data in Fig. 3 tails off after lag 1, and
decays in sinewave fashion. In an initial attempt to remedy the non-stationarity of the time series,
and eliminate the trend and seasonality, non-seasonal differencing was employed the non-
seasonal component of the model identified by examining the ACF and PACF plots (Fig. 2 and
3) of the non-seasonal Diabetic patients. The ACF values in Fig. 2 decays exponentially in a
sine-wave fashion and the PACF (Fig. 3). Decline steadily after 1 lag This suggests a moving
average of order 1, resulting in an autoregressive moving average (1,1,1)12 model (i.e.p=1,d =
landq=1)

Figure (2): ACF plot of Diabetic patients attended Al Baha region
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Figure (3): PACF plot of Diabetic patients attended Al Baha region
In Fig. 4 and 5 show the ACF and PACF plots of monthly Diabetic patients after non seasonal
differencing transformation. In Fig. 4 , the ACF cuts off after 1 lag, which suggests a seasonal
moving average MA (0) model, while the PACF plot (Fig. 4) declines after 1 lags, which
suggests a seasonal autoregressive AR (1) model. Therefore, based on the non-seasonal

differencing and seasonal differencing, the best model is SARIMA (1,1,1) (2,0,0)12.
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Figure (4) PACF plots of monthly Diabetic patients
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Figure (5) Partial ACF plots of monthly Diabetic patients

3.4 Model testing and parameter estimation
Table 2 shows the values of our model perimeters,and all the estimates parameters provided in
Table 2 are significant

Table (2): Parameter estimation

Unit Root Test Results for Diabetes Series
Type Level
Coef SE of coef p-value
AR1 0.244897 0.103739 0.01824
MA1 -0.873554 0.051516 2e-16
SAR1 0.105760 0.081153 19250
SAR2 0.309625 0.117660 0.00850
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3.5 Model validation

This was done by verifying the ACF of the residuals to check for autocorrelation, The ACF plot
of residuals (Fig. 6) suggests that the residuals have a constant variance, and the autocorrelations
were modelled out leaving only one significant value as indicated by the spike in lag 12. We
therefore proceeded to use the SARIMA (0,1,1)(0,1,1)12 model for forecasting, since it provides
a reasonable fit to the highly seasonal and non-seasonal time series data.

Residuals from ARIMA(1,1,1)(2,0,0)[12]
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Figure(6) the residuals

3.6 Forecasting

The selected SARIMA (1,1,1)(2,0,0 )12 model was used to predict Diabetic patients attended Al
Baha region from January 2017 to December 2020 (Fig. 7).The monthly prediction plot for
diabetics who attended Al-Baha area shows that the values of expected monthly cases tend to
growing in the first years and then to stability
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Forecasts from ARIMA(1,1,1)(2,0,0)[12]
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Figure (7): Observed Diabetic patients from January 2005-December 2016 and predicted
Diabeticpatients from January 2017 to December 2020
4.Conclusion:

In this work the SARIMA was applied to the Diabetic patients, in order to be able to do a short run
or a long run forecast for Patients. The model chosen was seasonal ARIMA (1,1,1)(2,0,0)12. The
model developed showed itself statistically significant, good fit, good forecast, a low adjusted
coefficient of determination, and passed diagnostic.
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