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Abstract 

Man’s desire is to live a long, healthy and qualitative life in the midst of several life challenges 

that induce stress on him thereby shortening his life. It supposes that when quality of life is 

attained, there is an artificial creation of an unstressed life that has the tendency of increasing 

life expectancy. The study assesses the quality of life of civil servant in Nasarawa state using 

binary logistics regression model in relation to socioeconomic variables namely: literacy, 

income, family size and location. The Wald criterion demonstrated that gender, family size, 

locality, literacy and extra income made a significant contribution to longevity (p=0.000). 

Marital status and income were not significant predictors of longevity, the coefficient of 

regression β indicate that gender, ' family size, locality, educational qualification, and extra 

income contributed to the prediction of longevity positively, while both marital status and 

income contributed negatively to the prediction of longevity and thus are non-significant. 

Gender equality in employment, increase access to social amenities, increase in service 

training and spouses who financially support their partner are recommended are measure 

which could lead to increase life expectancy. 

 

Keywords: Life expectancy, Binary logistic regression model, longevity, civil servant, literacy. 

 

1.0 Introduction  

Man’s desire is to live a long, healthy and qualitative life in the midst of several life challenges 

that induce stress on him thereby shortening his life. This of course is the concern of the 

governments, international organizations and world bodies among others, to roll out 

programmes and hence development initiatives that will enhance quality of life. 

Quality of life can be viewed in diverse ways Poon et al, (2010) sees it as satisfaction with 

experiences. This supposes that when quality of life is attained, there is an artificial creation of 

an unstressed life, that have the tendency of increasing life expectancy otherwise longevity of 

a person. However, when individuals are dissatisfied with their living, the state of happiness 

becomes doubtful and certain forms of pressure sets in that reduces one’s lifespan.  It is 
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therefore important to investigate those factors that may probably increase or decrease 

longevity. 

The question then is, why do some countries or communities attain longer life while others do 

not, even as we live in a globalized world. It is therefore of interest to study the quality of life 

of Nigerian civil servant using Nasarawa State Civil Service as a case study, utilize binary 

logistics regression model in relation to socio-economic variables namely: literacy, income, 

family size, gender and location with the view of proffering policy direction for improving the 

quality of life of the work force, which is the driving force of government. 

The study area is Nasarawa State, Central Nigeria with Lafia as its capital .It is the capital city 

of Nasarawa state and has a population of 330,712 inhabitants (2006 census figure) laying on 

latitude and longitude of 8.48333◦ and 8.51667◦, with inhabitants who are basically farmers, 

civil servants and partly business men and women.  

 

2.0 Literature Review 

Life longevity on the other hand is living longer or more than the average expected age, which 

can be determined by many factors such as literacy, income and many other factors (UN, 1991) 

of course, this study investigates the impact of socio-economic factors on longevity of Nigerian 

workers, using workers in Nasarawa state civil service as a case study. It utilizes binary logistic 

regression to predict the quality of life of the people in the study area where, the World Health 

Organization in 2015showed that male lived for 53 years and females live for 55 years while 

the average age for a typical Nigerian is 52 years, noting that the life expectancy of Nigeria 

raised from 46 years in 1990 to 52 years in 2015, and the life expectancy of the world is 71 

years. Striving for maximum potential age is the goal of longevity of life which can be realised 

by creating healthy behaviours and attitudes among others which are key issues advocated by 

various stakeholders. 

Rogers and Wofford (1989) identified the factors affecting longevity developing nations and 

these includes lack of attention in the social sector, like health, education, sanitation, 

environmental management and others including changing expenditure structure that affect 

poverty rate, high illiteracy, easy access to clean water and better nutrition which will positively 

impact life longevity.  

 

Barro and Sala-I-Martin (1992) worked on the impact of economic growth on life longevity 

observed that economic growth has great impact on life longevity while Rogot et al (1992) 

investigated the main determinant of life longevity of white female and male in the United 

States by family income, education, employment status, and they concluded that life longevity 

varies with mean years of schooling. Gulis (2000) in his studies of the determinant of life 

expectancy of 156 countries of the world concluded that income per capita, public health, 

spending, safe drinking water are the main determinant of life longevity.  

Heir et al (2013) in their work on life longevity among initially healthy middle aged men looked 

at how various lifestyle factors in midlife predict longevity, they studied longevity in relation 

to smoking status, body mass index and physical fitness, in 821 healthy men between 51 and 

59 years of age, using logistic regression model and concluded that lifestyles variable appears 

to be strong and independent predictors of life longevity in initially healthy middle men.  

This study employ the binary logistic regression model, for analysis and predicting outcome in 

this study, because it is well suited for describing the relationship between categorical outcome 

variables (Cabrera, 1994).  

 

3.0 Methodology 

The research work is aimed at identifying the socio-economic variables that account for “not 

living above 52 years” which is obviously the life expectancy of Nigeria (WHO 2015). 
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Relevant methods relating to logistic regression especially the binary logistic regression models 

are presented here. The method of data collection is secondary source, where questionnaires 

were administered to 350 civil servants in Lafia, Nasarawa state whose relations are deceased 

but have been with the state service. Sample size is determined using the approach by Preduzzi 

et al (1996) which suggested a number of cases to be included and this is given by  

𝒏 =
𝟏𝟎𝒌

𝒑
 . where p is the smallest of the proportion of negative or positive cases in the 

population, k the number of independent variables. The study assumes the smallest p to be 0.2, 

while k is equal 7 which will give us a sample size of 350. 

The distribution of the samples was done by selecting 30% of the total local government Area 

(5 local government area) out of the 14 local government areas in the state. Using random 

numbers digits. The selected areas are shown below and are therefore stratified and sample size 

defined in proportion to the size of the station. 

 

Table 1: Distribution of persons per Local Government Area 

Random Numbers LGA Civil Servant Numbers 

administered  

11 Obi 1523 74 

09 Nasarawa Eggon 1716 80 

08 Lafia 2730 129 

07 Kokona 532 25 

10 Nasarawa  888 42 

Total  7839 350 

Source: Nasarawa State planning Commission 2016 

 

Model Specification. 

Consider the model of the form 

𝐿𝑜𝑔𝑖𝑡 yi =  
𝟏

𝟏+𝒆−(𝜷𝟎 + 𝜷𝟏 𝒙𝟏+𝜷𝟏𝒙𝟐  + …+𝜷𝒒 𝒙𝒒)          
                                                                     (𝟏) 

and  

𝑌𝑖 = {
0 
1  

if age of respondent is less than 52 years
if otherwise

 

𝑥1𝑖 = {
0 
1  

if respondent is not married
if otherwise

 

𝑥2𝑖 = {
0 
1 

if respondent locality is rural
if otherwise

 

𝑥3𝑖 = {
0 
1 

if respondent is having secondary and below
if otherwise

 

𝑥4𝑖 = {
0 
1 

if respondent income is ≤ 40,000
if otherwise

 

𝑥5𝑖 = {
0 
1 

if respondent is female
if male

 

𝑥6𝑖 = {
0 
1 

if respondent family size is >4
if respondent family size is ≤4

 

𝑥7𝑖 = {
0 
1 

if respondent has no extra income
if respondent has extra income

 

    

Equation 2 is called a logistics response function for any value of  𝑥1, … , 𝑥𝑞  The commonest 

measure is the odds of belonging to a class, say, class one( 1) and is defined as the relation of 

the probability of belonging to class 1 to the probability of belonging to class 0. Mathematically  

Odds = 
𝒑

𝟏−𝒑
                                                                                                                                (𝟐) 
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While the probability of belonging to a class 1 is      

𝜌 =  
𝑜𝑑𝑑𝑠

1+𝑜𝑑𝑑𝑠
                                                                                                                   (𝟑)  

        

The relationship between the odds and the probability is connected by 

𝑜𝑑𝑑𝑠 = 𝑒𝛽0 + 𝛽1 𝑥1+𝛽1𝑥2  +⋯ +𝛽𝑞 𝑥𝑞                                                                                                                                   (𝟒)  

Now taking a log to base on both sides, we get the standard formulation of a logistics. 

Model given as 

log(𝑜𝑑𝑑𝑠) = 𝛽0 + 𝛽1 𝑥1 + 𝛽1𝑥2  +  … +  𝛽𝑞 𝑥𝑞  

So that   = ∑ 𝑥𝑖𝑞 
𝑞
𝑝=0 𝛽𝑞,      𝑖=1,2…𝑛                                                          (𝟓) 

𝑌𝑖 = 𝑙𝑜𝑔
𝑝

1 − 𝑝
 

The model assumes the following: 

i. It does not require a linear relationship between dependent and independent variable. 

Hence it should yield a prediction in [0,1] which is not realized in linear regression 

model. 

ii. The dependent variable does not need to be metric and not necessarily a multivariate 

normal  

iii. The variance of y is constant across all classes since y follows a binomial distribution;  

iv. Thee independent variable and log odds are linear and; 

v. It requires quite a large sample for the purpose of this study, 

 

Further assumption includes: 

The cut-off income requirement for a household in Nasarawa state to live a happy and healthy 

life is a minimum of N40,000 per month, Thus, a sampled household with income 

<N40,000 per month is assumed to fall into the dichotomous class 0 and income 

≥N40,000 per month is assumed to fall into the dichotomous class 1. 

A household with a family size of ≤ 4 (in line with National Population policy) will live 

happier for the given income and belonging to dichotomous class 1 and family size >
4  for a given income is assumed to be confronted with challenges that reduced 

happiness, hence it belong to   dichotomous class 0 

Apart from following the binary logistic regression model, other important statistics for making 

inference in this study include the Overall model evolution, Statistical test for individual 

predictors, Goodness of fit statistics. 

 

Results and Discussion   

The following result from the study are presented table 1 to 5. Table 1 gives the frequency of 

independent variables. It acts as an important reminder of which categories, were coded as the 

baseline for each of our independent variables, and it also gives the frequency of each 

categories as they occur in the analysis. Thus 115 persons were without extra income and 235 

have extra income, 226 respondents have a family size greater than 4 while 124 have family 

size less than or equal to 4. The rural area has 86 respondents while 264 persons were urban 

dwellers. Married respondents were 264 and 122 respondents were singles, 28 respondents had 

income less than 40,000.00 naira per month while 322 persons earns 40,000.00 naira and above 

per month, with 137 having lower qualifications and 213 having higher qualifications; 130 of 

the respondent are females while 220 are male respondent. 

Table 2 in the appendix evaluates the null model, a model with only the constant in the 

equation. This indicates that the model provides 70.6% accurate classification. However, for 

the full model (See table 3) where the predictors are included, the binary logistic regression 

estimates the probability of an event occurring, that is, living more than 52 years. Here the 
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model correctly classified by 85.7% of all the cases which is an improvement over the null base 

line model. The specificity of the model is the percentage of people with age less than 52, 

which is 93.9 %. 

 

Table 4: Model summary of the full model 

Step -2 Log likelihood Cox & Snell R 

Square 

Nagelkerke R 

Square 

 

 

    

1 253.968a .385 .548  

 

Table 4 provides the –2loglikelihood and pseudo R2values for the full model. The – 

2loglikelihood (253.968), is compared to the -2loglikelihood of the null model (424.161) which 

shows that the new model (with the explanatory variables) significantly provides a better fit 

than the null model, because there is significant decrease in -2loglikelihood.The R2values tells 

us approximately how much variation in the outcome is explained by the model while 

Nagelkerke’s R2 suggests that the predictor explain roughly 55% of the variation in the 

longevity. 

 

Table 5: Variables in the equation for the Binary Logistic model 

 β S.E. Wald df P. 

Values 

Exp(β) 95% C.I. for Exp(β) 

  

Lower  Upper 

Step1a X1 3.023 .453 44.628 1 .000 20.551 8.446 49.889 

X2 4.024 .538 55.916 1 .000 55.931 19.480 160.595 

X3 1.519 .394 14.864 1 .000 4.565 2.110 9.880 

X4 -.647 .397 2.660 1 .103 .524 .878 1.139 

X5 1.657 .356 21.687 1 .000 5.242 2.610 10.527 

X6 -1.052 .659 2.544 1 .111 .349 .096 1.272 

X7 1.744 .374 21.747 1 .000 5.722 2.749 11.910 

Constant -6.619 .736 15.736 1 .000 .001   

a. Variable(s) entered on step 1: X1, X2, X3, X4, X5, X6, X7. 

 

Table 5 gives the contribution of each predictor in the full model and the variables with P-

values less than 0.05 are deemed to contribute significantly to the predictive ability of the model 

(Wright, 1995). Therefore there are 5 variables namely (gender (X1) with p =.000, family size 

(X2) with p =.000, locality(X3) with p =.000, educational qualification (X5) with p =.000, and 

family size (X7) that are significant having as such the p=.000 all have effect on the probability 

of living above age greater than 52 years. However income(X6) and marital status (X4) with p 

=0.111 and 0.103 respectively have no significant impact on the probability of living above 

age 52 years. The results support the claims by Rogot et al (1992) whose work observed that 

literacy has a great impact on longevity. Gulis (2000) actually declared that income is one of 

the main determinants of life longevity which however contradicts the result of this work which 

identifies income as no significant impact on life longevity. Rogers and Watford (1989) also 

discovered that literacy rate and income plays an important role in determining life longevity. 

In computing the probabilities of cases falling into a specific category, the B values for 

X1=3.023, X2=4.024, X3=1.519, X5=1.657 and X7=1.744 are all significant and positive, 

indicating that increasing the influence will increased odds of achieving longevity (that is living 
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above average age of 52 years).However, β coefficient for X4=-0.647 and X5= -1.052 are not 

significant and negative, indicating that decreasing their influence will decrease odd of 

achieving longevity to some extent. The Exp (β) values otherwise known as odd ratio for each 

of our independent variables shows increase or decrease if the ratio is greater than one or less 

than one respectively. [Tabachnick and Fidell (2001)]. Therefore Exp (β) values from table 5 

has (X1)=20.551, (X2)=55.931, (X3)=4.565, (X5)=5.442 and (X7)=5.722 showing that they are 

clearly greater than one indicating that they have higher odds for the predictors namely Gender 

(X1,) family size (X2), locality (X3)
, literacy (X5), extra income (X7) and the outcome variable 

longevity that is living above age 52. The values for gender (X1) =20.551 and family size (X2) 

have greater odds of predicting the outcome variable age greater than 52 year than other 

predictors while marital status (X4)=0.241 and literacy (X6)=0.096 clearly indicates that, they 

have a weak relationship with the outcome variable “living above 52 years”. 

The 95% confidence interval encompasses the true value of the odd ratio, therefore the 

confidence interval for gender (X1) with odd ratio (20.551) ranges from [8.466 to 49.889] 

family size (X2) with odd ratio (55.931) ranges from [19.480 to 160.595].  The two variables 

have more stronger relationship than all other variables as such the 95% confident that the 

actual value of odd ratio for gender (X1) in the study population lies somewhere between [8.466 

and 49.889]. 

 

Concluding Remarks  

A binary logistic regression was performed to ascertain the impact of some socio-economic 

variables namely gender, family size, locality, marital status, educational qualification, income 

and extra income on longevity using Nasarawa state civil servants as a case study. The filled 

binary regression model was statistically significant with chi-square (2) = 170.193, p 0.05 

and df =7. The model explained 55.0% (Nagelkerke R2) of the variance in longevity (that is 

living above age 54.5 years) and correctly classified 85.7 % of cases. The Wald criterion 

demonstrated that gender, family size, locality, literacy and extra income made a significant 

contribution to longevity (p=0.000). Marital status and income were not significant predictors 

of longevity. Exp (β) values indicate that gender, family size, locality, educational qualification 

and extra income have strong relationship with longevity while marital status and income had 

a very weak relationship with longevity. The coefficient of regression β indicate that gender 

(X2)family size (X2)locality (X3)educational qualification(X5)and extra income 

(X7)contributed to the prediction of longevity positively, while both marital status (X4)and 

income (X6)contributed negatively to the prediction of longevity and thus are non-significant. 

Specifically urban dwellers with higher qualifications with income >40,000 have higher 

probability of living above 52 years than rural dwellers with the same attributes.       

 

6.2 Recommendation 

1. Gender equality should be promoted among the civil servant and should be considered 

in times of employment. 

2. There should be increase in awareness on family planning and child spacing to reduce 

the number of children and dependents to be catered for by a family to reduce the burden 

of provision. 

3. Increase access to social amenities in the rural area will enhance the quality of life in 

the rural area and in turn increase longevity. 

4. There should be increase in service training to help the workforce increase its 

knowledge and acquired more skills to discharged their responsibility and increase their 

quality of life. 

5. The need to have a spouse whom is financially supported should be encourage and also 

civil servant should be encourage to invest in activity that will bring extra income. 
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The outcome here which suggest that income is not important predictor of longevity is at 

variance as it known interactive. Could this be a realization of the fact that the current minimum 

wage is not predicting happiness that is required to elongate lives of families in Nasarawa State.           
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APPENDIX 

Table 1: Categorical variables coding of the Binary Logistic model 

     Frequency Parameter coding 

(1) 

Gender Male 220 1 

Female 130 0 

Income Less than 40,000 28 0 

Greater or equal to 40,000 322 1 

Educational 

Qualification 

Secondary School and above 213 1 

Below Secondary school 137 0 

Marital Status Single 122 0 

Married 228 1 

Locality Rural 86 0 

Urban 264 1 

Family Size Greater than 4 226 0 

Less than or equal to 4 124 1 

Extra Income Without extra income 115 0 

With extra income 235 1 

 

Table 2: Classification table for the baseline model 

 Observed Predicted 

  Age  Percentage  

Correct 
Less or 

equal to 

age 52 

Greater 

than age 52 

 

 

 

Step 0 Age Less or equal to age 52 247 0 100.0 

Greater than age 52 103 0 .0 

Overall Percentage   70.6 

a. Constant is included in the model. 

b. The cut value is .500 

 

Table 3: Classification table for the full model 

 Observed Predicted  

Age Percentage 

Correct 
Less or equal to 

age 52 

Greater 

than age 52 

Step 1 Age Less or equal to age 52 232 15 93.9 

Greater than age 52 35 68 66.0 

Overall Percentage   85.7 

The cut value is .500 

 

 

 


