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  ABSTRACT 

This study focused on analysing the reported cases of birth complications in Makurdi, Benue State. The data for 

this study is a secondary data obtained from the Medical Record Book of General Hospital North Bank, Makurdi, 

Benue State from January, 2020 to December, 2022. The statistical software such as Eviews and Minitab was 

used for the overall statistical analysis for this research work. From the research findings, the reported cases of 

birth complication for the period of 36 months (2020 – 2022) was found to be stationary. Also, it was found to 

have quadratic trend analysis model; hence the general movement can be predicted over time. In the research 

study ARMA (1, 0, 1) model was found to be the best fit for the time series data on reported cases of birth 

complications for the period of time covered. Based on the analysis carried out, the Cases of birth complications 

at time t-1 negatively affects the terms of birth rate at time t, hence a knowledge of the immediate past value of 

reported cases of birth complication in General Hospital North Bank Makurdi in Benue State can be useful in 

forecasting the future values. Due to the way the past values of reported cases of birth complications negatively 

affect the present values, it was recommended that policies should be made to improve the measures that can 

help in birth complications.  

Keywords: Birth, Model, Time, Rate, Complications  

 INTRODUCTION  

Pregnancy complications are health problems that occur during pregnancy. They can involve the mother’s health, 

baby’s health, or both. Such problems can arise at any point during pregnancy or soon after childbirth. Some 

women may also have health problems before they become pregnant but are worsened during pregnancy, 

especially if not managed as part of the woman’s care. These could also lead to complications of pregnancy. The 

major complications that account for nearly 75% of all maternal deaths are severe bleeding, infections, high 

blood pressure during pregnancy (preeclampsia and eclampsia), complications from delivery, and unsafe 

abortion. The rest are caused by, or associated with infections such as malaria, or related to chronic conditions 

like cardiac diseases or diabetes (Say et al., 2014).  

Some possible causes of pregnancy complications may include exposure to environmental contaminants, 

radiation, certain chemicals, drugs, or infections. Thus, antenatal care is essential for all pregnant women in order 

to detect any deviation from normal pregnancy conditions early, and treat such conditions before they cause 

maternal and/or child mortality. Maternal mortality has become a public health problem requiring urgent, 

concerted, and effective intervention at the various levels of the society (AbouZahr et al., 2015).  

According to the WHO, about 287,000 women died worldwide during pregnancy and childbirth in 2020, with 

94% of these deaths occurring in low-resource settings and most could have been prevented. Although maternal 

mortality figures vary widely by source and are highly controversial, the best estimates for Nigeria suggest that 

some 40,000 women and girls die each year due to pregnancy complications in 2022 (Wardlaw et al., 2022).  

In addition, approximately another 740,000 women and girls suffer from injuries or disabilities caused by 

complications during pregnancy and childbirth each year (United States Agency for International Development, 

2016). Between 2005 and 2015, it was estimated that more than 600,000 maternal deaths and no less than 900,000 
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maternal near-miss cases occurred in Nigeria (Souza, 2019). In 2015, Nigeria’s estimated maternal mortality 

ratio (MMR) was more than 800 maternal deaths per 100,000 live births, with 58,000 maternal deaths during 

that year. By comparison, the total number of maternal deaths in 2015 in the 46 most developed countries was 

1700, resulting in an MMR of 12 maternal deaths per 100 000 live births. Thus, a Nigerian woman has a one in 

22 lifetime risk of dying during pregnancy, childbirth, or postpartum/postabortion, whereas in the most 

developed countries, the lifetime risk is one in 4900 (Souza, 2019).  

However, there has been reported cases of birth complications in Makurdi, Benue State, hence this seeks to 

investigate the trend and pattern of reported cases of birth complications in Makurdi, Benue State using the 

General Hospital, North Bank Makurdi, Benue State as a case study.  

Emaikwu (2012) maintained that, "the review of literature helps to eliminate the duplication of what has been 

done and provide useful hypotheses and helpful suggestions for significant investigation". The review of 

literature aids in sharpening a researcher's focus  

Antenatal Care (ANC) provides an opportunity for the detection and identification of pregnancy complications 

as well as prevention and management of pregnancy-related complication or concurrent diseases, health 

education and health promotion (Geltore and Anore, 2021). It also provides an opportunity to identify women 

and girls at increased risk of developing complications during labour and delivery, thus ensuring referral for 

appropriate care (Anore et al., 2021). Identification and treatment of pregnancy-related complications reduces 

the maternal mortality ratio, thus contributing to the thirteen targets for Sustainable Development Goal (SDG) 3 

which aims to ensure healthy lives and promote well-being for all at all ages (United Nation, 2015). SDG 3 

targets a reduction in global maternal mortality ratio to 70 per 100,000 live births, neonatal mortality to 12 per 

1,000 live births, and under-5 mortality to 25 per 1,000 live births (United Nation, 2015).   

In order to end preventable maternal deaths, in 2016, the World Health Organization (WHO) developed 

guidelines on ANC for a positive pregnancy experience, with the aim of streamlining the management of specific    

pregnancy complications (World Health Organization, 2016). These guidelines recommend an early ultrasound 

scan (before 24 weeks of gestation) for pregnant women to estimate gestational age, improve detection of fetal 

anomalies and multiple pregnancies, and to reduce induction of labour for post-term pregnancy (World Health 

Organization, 2016). WHO guidelines on ANC for a positive pregnancy experience also recommend antibiotics 

for asymptomatic bacteriuria for the prevention of persistent bacteriuria, preterm birth and low birth weight, 

antibiotic prophylaxis for the prevention of recurrent urinary tract infections (UTIs), tetanus toxoid vaccination 

for the prevention of neonatal mortality from tetanus, and intermittent preventive treatment for malaria to reduce 

the risk of anemia (Wylie et al., 2021).   

In Federal Medical Center, Makurdi, the goal oriented antenatal care protocol recommends a minimum of 8 ANC 

visits in an uncomplicated pregnancy (Ministry of Health, 2021). The first contact happens in first trimester (0 – 

12 weeks), second and third contact occurs during the second trimester (>13 – 28 weeks), while the 4th to 8th 

contacts occurs in the third trimester (29-40 weeks). These visits are used to identify multiple pregnancy and 

fetal abnormalities, danger signs of pregnancy induced hypertension and any other danger signs, and to provide 

appropriate preventive and treatment interventions (UNICEF, 2022). The WHO guidelines on ANC for a positive 

pregnancy experience, and the goal oriented antenatal care protocol provide an opportunity for the identification 

of pregnancy complications.   

Aim and Objectives of the Study  

The aim of this study is the time series analysis of reported cases of birth complications in Makurdi, Benue State.  

The specific objectives are to;  

(i) evaluate the trend of reported cases of birth complications in Makurdi.  

(ii) determine if the case of birth complications depends on past cases.  

(iii) determine if the case of birth complications depends on random shocks.  
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 Significance of the study  

The findings of this research work will provide early warning signals to healthcare professional and policy 

makers to take preventive measures before the occurrence of potential crises. This study will facilitate 

evidencebased decision–making and resource allocation for healthcare facilities and providers in managing these 

complications. It will also be of great help to sensitize mothers on the dangers of late antenatal care and dangers 

of giving birth to too many children. Also, it will help policy makers and researchers to design some specific 

strategies to improve the utilization of antenatal Care service, prevention and treatment of complications.  

 RESEARCH METHODOLOGY  

 The Data  

The data for this study is a secondary data obtained from the Medical Record Book of General Hospital North 

Bank, Makurdi, Benue State. Data was obtained on Reported Cases of Total Birth Complications recorded in the 

Hospital from January, 2020 to December, 2022.  

 Time series  

Time series was employed as the method of analysis as it deals with the record of outcomes of a variable 

according to time. The outcomes may be recorded daily, weekly, monthly, quarterly, yearly or at any other 

specified interval of time. A time series model can be either multiplicative or additive. The multiplicative model 

is given as;  

 Y = T x S x C x I                     (1)  

While the additive model is given as;  

 Y = T + S + C + I                               (2)  

 Trend Accuracy Measure  

The trend accuracy measure such as MAPE, MAD, and MSD are used as a statistic to compare the fits of different 

forecasting and smoothing methods. These statistics are not very informative by themselves, but can used to 

compare the fits obtained by using different methods. For all three measures, smaller values usually indicate a 

better fitting model.  

 Mean Absolute Percentage Error (MAPE)  

Mean Absolute Percentage Error (MAPE) expresses accuracy as a percentage of the error. Because this number 

is a percentage, it can be easier to understand than the other statistics. For example, if the MAPE is 5, on average, 

the forecast is off by 5%. The equation is given as;  

∑ | (𝑦𝑡−𝑦 𝑡  /𝑦𝑡)| 

𝑛  x 100, (𝑦𝑡 ≠ 0)                (3)  

where 𝑦 = the actual value   

y  = the fitted value  

   n = the number of observations.  

 Mean Absolute Deviation (MAD)  

Mean Absolute Deviation (MAD) expresses accuracy in the same units as the data, which helps conceptualize 

the amount of error. Outliers have less of an effect on MAD than on MSD. The equation is given as;  
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 = ∑𝑛𝑡=1 |𝑦𝑡− 𝑦 𝑡|                    (4)  

MAD 

𝑛 

where 𝑦 = the actual value, 𝑦  
= the fitted value  

𝑛 = the number of observations.  

Mean Squared Deviation (MSD)  

Mean Squared Deviation (MSD) is a commonly used measure of accuracy of fitted time series values. Outliers 

have a greater effect on MSD than on MAD. The equation is given as;  

∑𝑛𝑡=1 |𝑦𝑡− 𝑦 𝑡|2 

MSD =                     (5)  

𝑛 

where 𝑦 = the actual value,   

𝑦  = the forecast value  

𝑛 = the number of forecasts.  

Unit Root Test (Stationarity Test)   

A time series model is fitted with stationary series that is, all components of the series must be stationary at level 

before fitting the model. If the series is not stationary, we difference the data to obtain stationarity. Consider the 

following random walk model without drift and trend;  

 Yt = ρYt−1 +  ut  ;    -1 ≤ ρ ≤ 1              (6)    

where ut is a white noise error term.  

Yt – Yt – 1 = ρ
Y

t−1 – Yt – 1 + ut   By 

subtracting Yt – 1 from both sides  

 ∆Yt = δYt – 1 + ut                   (7)  

where δ = (ρ – 1) and ∆ is the first difference operator.   

Thus we test the hypotheses;  

H0: δ = 0         vs       H1: δ < 0  

If the null hypothesis is accepted, δ = 0, then ρ = 1, that is we have a unit root, meaning the time series under 

consideration is non-stationary. The Dickey-Fuller (DF) and the augmented Dickey-Fuller (ADF) tests can be 

used as test statistic for testing the above hypotheses. If the computed absolute value of the tau statistic (|𝜏|) 
exceeds the DF critical tau value, we reject the hypothesis that δ = 0.  

 Box-Jenkins Methodology  

This is the technique for determining the most appropriate ARMA or ARIMA model for a given variable. It 

comprises of four stages in all;  
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(i) Identification of the Model: This involves selecting the most appropriate lags for the AR and MA parts, 

as well as determining if the variable requires first-differencing to induce stationary. The ACF and PACF 

are used to identify the best model.   

(ii) Estimation of Parameters: This usually involves the use of a least squares estimation method.  

(iii) Diagnostic Testing: This is the test for autocorrelation. If this part fails then the process returns to the 

identification section and begins again, usually by the addition of extra variables.  

(iv) Forecasting: This is the stage where the fitted ARMA models are used to project the future values of the 

variable under study.  

The Box-Jenkins methodology is often referred to as more of an art than a science. The lack of theory behind the 

models is one criticism of the method; however they are used as an effective model for forecasting.  

 Autoregressive Moving Average (ARMA) Models  

A stochastic process resulting from the combination of autoregressive and moving average models is called an 

Autoregressive Moving Average (ARMA) model. An ARMA model of order p, q, ARMA (p, q) is specified as:  

𝑟𝑡 = 𝜙1𝑟𝑡−1 + 𝜙2𝑟𝑡−2 + ⋯ + 𝜙𝑝𝑟𝑡−𝑝 + 𝜀𝑡 + 𝛽1𝜀𝑡−1 + 𝛽2𝜀𝑡−2+. . . +𝛽𝑞𝜀𝑡−𝑞                       (8)  

To obtain stationarity for this model the equation 𝛷[𝐿] = 0 has its roots outside the unit circle and the root of 

𝛽[𝐿] = 0 must lie outside the unit circle for the process to be invertible.  

 Autoregressive (AR) Models   

In these models, the current value of the series, can be explained as a function of p past values, Xt−1, ⋯ , Xt−p  
where р determines the number of steps into the past needed to forecast the current value. An Xt−1 autoregressive 

model of order p, AR (p ) could be explicitly written as,  

Xt = ɸ1Xt−1 + ɸ2Xt−2 + ⋯ + ɸpXt−p + wt            (9)    

where, Xt is stationary series,   

ɸ1, ⋯ , ɸp are the parameters of the AR(p)  wt is a Gaussian white noise series with mean zero and variance 

σ < ∞, unless stated otherwise.   

The highest order p is referred to as the order of the model.  

 Moving Average MA (q) Model  

A time series (Yt) is said to follow a Moving Average process if its current values depend on its past shocks. This 

implies that, the forecast values of the series depend on the past errors. Thus, a Moving Average process of order 

q, MA(q) is given as,  

Yt = et – θ1et-1 - θ2et-2 - . . . - θqet-q                (10)  

 Integrated Autoregressive Moving Average Process ARIMA (1, 1, 1)  

A time series {Yt} is said to follow an integrated autoregressive moving average model if the dth difference Wt 

= ∇𝑑Yt is a stationary ARMA process. If {Wt} follows an ARMA (p, q) model, we say that {Yt} is an ARIMA 

(p, d, q) process. Consider then an ARIMA(p, 1, q) process, with  

 Wt = Yt – Yt-1,                                                                                 (11)  

 we have;          
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Wt = ɸ1Wt-1 + ɸ2Wt-2 + . . . + ɸpWt-p + et - θ1et-1 - θ2et-2 - . . . - θqet-q                        (12) or 

in terms of the observed series;  

Yt – Yt-1 = ɸ1(Yt-1 – Yt-2) + ɸ2(Yt-2 – Yt-3) + . . . + ɸp(Yt-p – Yt-p-1) + et - θ1et-1 - θ2et-2 - . . . . -θqet-q   (13)  

 Parameter Estimation  

Throughout this section, we assume we have n observations, x1, . . . , xn, from a causal and invertible Gaussian 

ARMA(p, q) process in which, initially, the order parameters, p and q, are known the goal is to estimate the 

parameters, φ1, . . . , φp, θ1, . . . , θq, and σ 2w.  

Beginning with the method of moments estimators. The idea behind these estimators is that of equating 

population moments to sample moments and then solving for the parameters in terms of the sample moments. 

We immediately see that, if E(xt) = µ, then the method of moments estimator of µ is the sample average, 𝑋̅ . Thus, 

while discussing method of moments, we will assume µ = 0. Although the method of moments can produce good 

estimators, they can sometimes lead to suboptimal estimators. We first consider the case in which the method 

leads to optimal (efficient) estimators, that is, AR(p) models.  

When the process is AR(p), 𝑋̅𝑡 = φ1𝑋̅𝑡−1 + ⋯ + φ𝑝 𝑋̅𝑡−𝑝 + 𝑤𝑡, the first 𝑝 + 1 equation.  

This equation lead to   

The Yule–Walker equations are given by  

γ(h) = φ1γ(h − 1) + ⋯ + φ𝑝 γ (h − p), h = 1, 2, … , p,                      (14)       

σ2w =  γ(0) − φ1γ(1) − ⋯ − φ𝑝 γ(pk)                               (15)                

            

Diagnostic Check  

After tentative model has been fitted to the data, it is important to perform diagnostic checks to test the adequacy 

of the model and, if need be, to analysis of potential improvements. One way to accomplish this is through the 

analysis correlogram.  

 Plot of Correlogram  

A correlogram gives a summary of correlation at different periods of time. The plot shows the correlation 

coefficient for the series lagged (in distance) by one delay at a time. For example, at x=1 you might be comparing  

January to February or February to March. The horizontal scale is the time lag and the vertical axis is the autocorrelation 

coefficient (ACF). The plot is often combined with a measure of autocorrelation like Moran’s I; Moran’s values close 

to +1 indicate clustering while values close to -1 indicate dispersion.  

Where π  are obtained by substitution the estimated parameters in place of the theoretical one.  

 Forecasting  

One of the most important tests of any model is how well it forecasts. This can involve either in-sample or outof-

sample forecasts, usually the out-of-sample forecasts are viewed as the most informative, as the data used for the 

forecast is not included in the estimation of the model used for the forecast. When assessing how well a model 

forecasts, we need to compare it to the actual data, this then produces a forecast value, an actual value and a 

forecast error (difference between forecast and actual values) for each individual observation used for the 

forecast. Then the accuracy of the forecast needs to be measured, this can be done by:  

1) Plot of forecast values against actual values  

2) Use of a statistic such as the Mean Square Error (MSE) or RMSE (R stands for Root).  
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3) Use of Theil’s U coefficient, which in effect compares the forecast to a benchmark forecast.  

4) The use of financial loss functions, where the % of correct sign predictions or direction change predictions 

are calculated. This is particularly important in finance, as if you can forecast the sign correctly; it usually 

means a profit can be made.  

When forecasting future values of a variable, it is often important to have a benchmark model, such as the random 

walk to compare the forecasts of the model with, if it cannot beat the random walk it can be argued to be a 

relatively poor forecast, the random walk often wins.  

 RESULTS AND DISCUSSIONS   

In this chapter we intend to present the results and discussion of the data analysis for this study. The statistical 

software used in this research work includes Eviews, MS Excel and Minitab. The software were used to plot 

graph, autocorrelation functions and transform the original series and it was used for the overall statistical 

analysis for this research work.  

Results  

  

 Figure 1: Trend plot of reported cases of birth complications.  

Table 1: Model Trend Analysis Measure of Accuracy  

MODEL TYPE  MAD  MAPE  MSD  

LINEAR  7.9405  36.9530  84.0429  

EXPONENTIAL  7.7519  33.7664  86.9680  

QUADRATIC*  7.7251  35.8790  81.6444  

 

* Indicate the selected model trend analysis  

Stationarity Test  

https://rsisinternational.org/journals/ijrsi
https://rsisinternational.org/journals/ijrsi


INTERNATIONAL JOURNAL OF RESEARCH AND SCIENTIFIC INNOVATION (IJRSI) 

ISSN No. 2321-2705 | DOI: 10.51244/IJRSI |Volume XII Issue IX September 2025 

Page 499 www.rsisinternational.org 

         

  

Table 2: A Unit Root Test for cases of birth complications in General North Bank Makurdi at level  

Null Hypothesis: PREGNANT_DELIVERY has a unit root   

Exogenous: Constant       

Lag Length: 0 (Automatic - based on SIC, maxlag=9)   

      

           

  

  

  

  

  

  

  

t-Statistic  

   

  Prob.*  

      

           

    

Augmented Dickey-Fuller test statistic  

    

-3.858054  

   

 0.0056  

Test critical values:  1% level    -3.632900     

  5% level    -2.948404     

  10% level    -2.612874     

      

           

    

*MacKinnon (1996) one-sided p-values.  

       

  

           

          

Augmented Dickey-Fuller Test Equation      

Dependent Variable: D(PREGNANT_DELIVE RY)     

Method: Least Squares       

Date: 04/14/23   Time: 09:42       

Sample (adjusted): 2020M02 2022M12      

Included observations: 35 after adjustments      

     

          

  

Variable  

  

Coefficient  

  

Std. Error  

  

t-Statistic  

  

Prob.    

     

          

  

PREGNANT_DELIVERY(-1)  

  

-0.608056  

  

0.157607  

  

-3.858054  

  

0.0005  

C  15.49789  4.286956  3.615126  0.0010  

     

          

  

R-squared  

  

0.310843  

    

    Mean dependent var  

  

-0.085714  

Adjusted R-squared  0.289959      S.D. dependent var  10.08310  

S.E. of regression  8.496414      Akaike info criterion  7.172611  

Sum squared resid  2382.239      Schwarz criterion  7.261488  

Log likelihood  -123.5207      Hannan-Quinn criter.  7.203291  
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F-statistic  14.88458      Durbin-

Watso 

n stat  1.636762  

Prob(F-statistic)  0.000502        

Model Identification  

  

Figure 2: Correlogram plot for reported cases of birth complications  

Model selection  

Table 3: Showing Model Selection Criteria  

Model  
Significance 

coefficients  
Adjusted R2  AIC  SBIC  

(1,0,1)*  1  0.253  7.0489  7.182  

(1,0,0)   1  0.231  7.0912  7.179  

(0,0,1)  1  0.132  7.1726  7.261  

 

* Indicate the selected mode; AIC = Akaike Information Criteria; SBIC = Schwarz Bayesian Information Criteria. 

Model Estimation  

Table 4: Model Estimation for reported cases of birth complications  

 Dependent Variable: 

PREGNANT_DELIVERY 

 

Method: Least Squares   

Date: 04/14/23   Time: 09:53   

Sample (adjusted): 2020M02 2022M12  

Included observations: 35 after adjustments  

Convergence achieved after 11 iterations  

MA Backcast: 2020M01   

          
Variable Coeffici

ent 

Std. 

Error 

t-

Statistic 

Prob.   

          
C 25.7317

6 

1.96897

4 

13.0686

1 

0.0000 
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AR(1) -

0.3199

72 

0.18205

3 

-

1.75757

5 

0.0884 

MA(1) 0.94863

9 

0.04382

4 

21.6467

4 

0.0000 

          
R-squared 0.29718

4 

    Mean dependent 

var 

25.542

86 

Adjusted 

R-squared 

0.25325

8 

    S.D. dependent var 9.1212

19 

S.E. of 

regression 

7.88203

1 

    Akaike info 

criterion 

7.0488

65 

Sum 

squared 

resid 

1988.04

5 

    Schwarz criterion 7.1821

80 

Log 

likelihood 

-

120.35

51 

    Hannan-Quinn 

criter. 

7.0948

85 

F-statistic 6.76556

6 

    Durbin-Watson stat 1.8587

79 

Prob(F-

statistic) 

0.00354

4 

   

          
Inverted 

AR Roots 

     -.32   

Inverted 

MA Roots 

     -.95   

 

Diagnostic check  
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Figure 3: Correlogram of residuals for reported cases of birth complications  

 

 Forecast  

0

10

20

30

40

50

I II III IV I II III IV I II III IV

2020 2021 2022

PREGNANT_DF ± 2 S.E.

Forecast: PREGNANT_DF

Actual: PREGNANT_DELIVERY

Forecast sample: 2020M01 2022M12

Adjusted sample: 2020M02 2022M12

Included observations: 35

Root Mean Squared Error 8.979031

Mean Absolute Error      7.692155

Mean Abs. Percent Error 36.45687

Theil Inequality Coefficient  0.170102

     Bias Proportion         0.000333

     Variance Proportion  0.957209

     Covariance Proportion  0.042458

 

Figure 4: Forecast of the reported cases of birth complications  

 DISCUSSION  

The data used for this research work are monthly data on reported cases of birth complications in General 

Hospital, North Bank Makurdi Benue State for the period of 36 months (2020 – 2022).   

From the time series plot of reported cases of birth complications (Figure 1), it could virtually be seen that the 

data on the reported cases of birth complications appears to be non-stationary.  

However, in Table 1, Measure of accuracy was performed to selected the best fitted model trend. To confirm if 

the time series data is non-stationary, a unit root test was carried out. Thus, from Table 2, the Augmented Dickey 

Fuller (ADF) test statistic of -3.858054 is less than the critical values at 1%, 5% and 10% respectively. This led 

to the rejection of the null hypothesis which states that the time series data is not stationary.  

From the trend analysis of reported cases of birth complication (Figure 1), it was observed that quadratic trend 

analysis model was selected for these series. This was due to the fact that it has the lowest measures of accuracy 

when compared with accuracy measures of the linear trend model and exponential growth trend model 

respectively.  
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This shows that the reported cases of birth complication at a given time t is Negatively related to its immediate 

past value at time t-1.   

From the diagnostic check, it was observed that the coefficient of determination R2 of 29.7% from Table 4 

satisfied the residual assumptions. That is both the assumption of normality of residuals and the absence of serial 

correlation in the residuals were satisfied. This is due to the fact the autocorrelation and partial autocorrelation 

function spikes are within the upper and the lower bound limits respectively. This is another prove that the model 

selected was best fitted.  

From summary of the model order of selection criteria (Table 4), ARMA (1, 0, 1) was selected because among 

all the models that satisfied the residual assumption, it has the lowest Akaike Information Criteria (AIC) and 

Schwarz Bayesian Information Criteria (SBIC).  

Furthermore, the model was used to forecast for reported cases of birth complications as shown in Figure 4.  

 CONCLUSION AND RECOMMENDATION  

Conclusion  

Based on this research work, the following findings were made:  

1. The reported cases of birth complication for the period of 36 months (2020 – 2022) was found to be 

stationary. ii. It was found to have quadratic trend analysis model; hence the general movement can be 

predicted over time.  

2. ARMA (1, 0, 1) model was found to be the best fit for the time series data on reported cases of birth 

complications for the period of time covered.  

3. Cases of birth complications at time t-1 negatively affect the terms of birth rate at time t, hence a 

knowledge of the immediate past value of reported cases of birth complication in General Hospital North 

bank Makurdi in Benue state can be useful in forecasting the future values.  

 Recommendation  

Due to the way the past values of reported cases of birth complications negatively affects the present values, 

it is therefore advised that policies should be made to improve the measures that can help in birth 

complications.   
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