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Abstract

A valuable indicator for assessing the
achievements of national family planning
progrmme is the unmet need for family
planning. The objective of this paper is to
make a prediction of unmet need for family
planning of married women in the age group
of 15-49 years of Kalaburagi district of
Karnataka state, India, using multiple logistic
regression model and stepwise forward
logistic regression model. Estimates of the
parameters of the model, odds ratios and log
likelihood values are computed. Testing of
hypothesis of goodness of fit of the model is
carried out by Hosmer and Lemeshow test.
Key words: unmet need for family planning,
multiple logistic regression model, stepwise
logistic regression model.

1. Introduction

With a population of 1,210,193,422 as per
2011 Census, India is the second most populous
country in the world. This alarming increase in
population is a threat to the socio-economic
development of the country, lowering the quality
of life, degrading our environment. Over the past
45 years, there have been significant advances in
contraceptive methods and services. However
contraceptive practices are not widely used.
Many factors are responsible for under
utilization of contraceptives. Many women who
are sexually active want to avoid pregnancy but
are not using any method of contraception. These
women are considered to have an unmet need for
contraception (Robey et.al. 1996). Unmet need
for family planning is a valuable indicator for

assessing the achievement of national family
planning programme. According to NFHS-3
(2005-06), the unmet need for family planning is
13% in India and 9.6% for Karnataka. It has
reduced when compared to NFHS-1 (20%) and
NFHS-2(16%). Keeping in view the above
points, the present study was conducted to make
a prediction of unmet need for family planning
for the effective implementation of family
planning programmes.

2. Materials and Methods

The present study was conducted in rural
and urban areas of Kalaburagi district of
Karnataka State. 1200 married women in the age
group of 15-49 years were the study participants
who were selected using multistage sampling.
The data pertaining to the study was collected
through pre-designed, structured questionnaire.
The respondents were also interviewed about
their knowledge of contraceptive methods, past
and current use of contraceptives and whether
they want to use contraceptives in future. Based
on use of contraceptives, the respondents were
classified into met and unmet need groups. Met
group of contraception were those married
women of reproductive age group who were
using contraceptives and satisfied. Unmet need
group of contraception were those married
women of reproductive age group who do not
want to use contraceptives. The present study
was carried out to predict unmet need for family
planning of married women in Kalaburagi
district of Karnataka state using multiple logistic
regression model and step wise forward logistic
regression model.
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3. Results and Discussion

In this section, parameter estimates, odds
ratios and log likelihood values are obtained for
multiple logistic model for total sample and are
presented.

The following table presents parameter
estimates and their standard errors of explanatory
variables of multiple logistic regression model
for the unmet need for family planning of
married women. A total of 28 explanatory
variables are included in the model, in which

only 8 explanatory variables (29.00%) are found
to be significant regression coefficients i.e., age,
education of married women, type of family,
ideal age for marriage, ideal age for pregnancy,
still birth, are you pregnant now, permanent
family planning methods, at normal level of
significance  (p<0.05). These significant
explanatory variables exhibited significant
regression coefficients, indicating that these are
significant predictors of unmet need for family
planning of married women.

Table 3.1: Multiple logistic regression coefficients for the relationship between unmet need and
its determinants among married women in Kalaburagi district.

Independent variables Estimates | Std p-value | Odds 95% C.l.for odds
error Lower Upper
Location -0.0580 0.1530 | 0.7060 0.94 0.70 1.27
Age 0.4640 0.2120 | 0.0290* | 1.59 1.05 2.41
Religion -0.1100 0.1750 | 0.5310 0.90 0.64 1.26
Education of married | -1.2910 0.1960 | 0.0001* |O0.28 0.19 0.40
women
Education of husband -0.3820 0.2170 | 0.0780 0.68 0.45 1.04
Occupations 1.1320 0.7820 | 0.1480 3.10 0.67 14.37
Occupations of husband -0.4870 0.6350 | 0.4440 0.62 0.18 2.14
Family size 0.3090 0.5200 | 0.5530 1.36 0.49 3.77
Family income 0.1980 0.1920 | 0.3040 1.22 0.84 1.78
Type of family -0.6210 0.2410 | 0.0100* |0.54 0.34 0.86
Ideal age for marriage 0.5770 0.2500 | 0.0210* |1.78 1.09 291
Ideal age for pregnancy -0.6160 0.2560 | 0.0160* |0.54 0.33 0.89
Age at time of marriage 0.0000 0.2160 | 0.9980 1.00 0.66 1.53
Completed marriage years | -0.3380 0.5770 | 0.5580 0.71 0.23 2.21
No of pregnancies -0.7230 0.9800 | 0.4610 0.49 0.07 3.32
Total living children 0.4910 0.2650 | 0.0640 1.63 0.97 2.75
Abortion 0.4450 0.3290 |0.1770 1.56 0.82 2.98
Infant deaths 1.1480 0.6640 | 0.0840 3.15 0.86 11.57
Still birth 2.9130 0.6670 | 0.0001* | 18.42 4.99 68.05
Physical deformity baby | 0.5840 0.9660 | 0.5450 1.79 0.27 11.91
Age of last child 0.3080 0.2740 | 0.2600 1.36 0.80 2.33
Are you pregnant now 1.1860 0.4280 | 0.0060* | 3.27 1.42 7.57
Ideal gap between child 0.2890 0.3820 | 0.4500 1.34 0.63 2.82
Family planning methods | 0.2430 0.4990 | 0.6270 1.27 0.48 3.39
Know family planning | -0.2400 0.3790 | 0.5270 0.79 0.37 1.65
methods
Permanent family | -4.3970 0.4110 |0.0001* |0.01 0.01 0.03
planning methods
Contraceptives used in | -0.0210 0.2220 | 0.9240 0.98 0.63 1.51
past
Using contraceptive to | -0.0580 0.1530 | 0.7060 0.94 0.70 1.27
avoid next birth

*p<0.05
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Figure 3.1: The plot of sensitivity and specificity versus criterion value for the response variable
in the model
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The area under ROC curve of the diagnostic test which is nearly 85%. The
response variable for the model is 0.8440. It accuracy of the test in the means of ROC has
provides a summary of the accuracy of the been presented in the following figure.

Figure 3.2: The accuracy of the test in the means of ROC for the model

8 4
a

Sensitivity —&—— Specifi cityl

o T T T T T
0.00 0.25 0.50 0.75 1.00
1 - Specificity

Area under ROC curwe = 0.8440

Table 3.2: Model Summary
-2 Log likelihood Cox & Snell R Square Nagelkerke R Square

1102.1750 0.3740 0.4980

From the results of the above table, the Square is 0.4980. It means that the model is
value of -2 Log likelihood is 1102.1750, Cox & useful in prediction of unmet need for family
Snell R Square is 0.3740 and Nagelkerke R planning and fits well.
Table 3.3: Hosmer and Lemeshow Test
Chi-square df Sig.

6.1460 8 0.6310

Further, the Hosmer and Lemeshow test  6.1460 with p-value 0.6310 (<0.05), indicating
also clearly shows that, the chi-square value is that the above model is a good fit.
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Prediction of unmet need for family planning
of married women by stepwise logistic
regression model

A stepwise forward logistic regression is
carried out using 28 explanatory variables and

parameter estimates, odds ratios and log
likelihood values in particular are obtained. The
results of stepwise forward logistic regression
analysis are presented in the following table

Table 3.4: Results of stepwise logistic regression analysis of unmet need for family planning of

married women

variables Estima | Std p-value | Odds 95% C.l.for odds
tes error Lower | Upper
Step 1 (Model 1)
Age groups [0.7520 |0.0800 |0.0001* [2.12 [1.81 [248
Step 2 (Model 2)
Age groups 1.3780 | 0.1100 | 0.0001* | 3.97 3.20 4.92
Contraceptives used in past -0.8670 | 0.0980 | 0.0001* |0.42 0.35 0.51
Step 3 (Model 3)
Age groups 0.5740 |0.1360 | 0.0001* | 1.78 1.36 2.32
Physical deformity baby 3.3030 | 0.3450 |0.0001* | 27.19 13.83 53.45
Contraceptives used in past -3.6680 | 0.3450 | 0.0001* | 0.03 0.01 0.05
Step 4 (Model 4)
Age groups 0.3970 | 0.1450 | 0.0060 1.49 1.12 1.98
Education of married women | -1.4450 | 0.1520 | 0.0001* | 0.24 0.18 0.32
Physical deformity baby 41790 |0.3670 | 0.0001* |65.29 31.81 134.01
Contraceptives used in past -3.9100 | 0.3520 | 0.0001* | 0.02 0.01 0.04
Step 5 (Model 6)
Age groups 0.4100 | 0.1460 |0.0050* |1.51 1.13 2.00
Education of married women | -1.4790 | 0.1540 | 0.0001* | 0.23 0.17 0.31
Abortion 0.7070 | 0.2370 | 0.0030* |2.03 1.28 3.22
Physical deformity baby 3.6640 | 0.3980 | 0.0001* | 39.03 17.88 85.21
Contraceptives used in past -4.0290 | 0.3560 | 0.0001* | 0.02 0.01 0.04
Step 6 (Model 6)
Age groups 0.4080 | 0.1460 | 0.0050* |1.50 1.13 2.00
Education of married women | -1.5260 | 0.1560 | 0.0001* | 0.22 0.16 0.30
Abortion 0.6960 | 0.2370 | 0.0030* | 2.01 1.26 3.19
Physical deformity baby 3.6830 | 0.4000 | 0.0001* |39.78 18.18 87.03
Ideal gap between Childs 0.9670 | 0.4000 | 0.0150* |2.63 1.20 5.76
Contraceptives used in past -4.0570 | 0.3570 | 0.0001* | 0.02 0.01 0.04
Step 7 (Model 7)
Age groups 0.3980 | 0.1460 | 0.0070* |1.49 1.12 1.98
Education of married women | -1.5030 | 0.1570 | 0.0001* | 0.22 0.16 0.30
Type of family -0.4650 | 0.2220 | 0.0360* | 0.63 0.41 0.97
Abortion 0.7160 | 0.2380 | 0.0030* |2.05 1.28 3.26
Physical deformity baby 4.1000 | 0.4490 | 0.0001* |60.36 25.04 145.52
Ideal gap between Childs 0.9630 | 0.4030 |0.0170* | 2.62 1.19 5.77
Contraceptives used in past -4.0860 | 0.3570 | 0.0001* | 0.02 0.01 0.03
Step 8 (Model 8)
Age groups 103720 [0.1470 |0.0120* |1.45 1.09 1.94
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Education of married women | -1.5130 | 0.1570 | 0.0001* | 0.22 0.16 0.30
Type of family -0.5310 | 0.2250 | 0.0180* | 0.59 0.38 0.91
Abortion 0.6370 | 0.2400 | 0.0080* |1.89 1.18 3.03
Still birth 1.3880 | 0.6380 |0.0290* | 4.01 1.15 13.99
Physical deformity baby 2.9650 | 0.6560 | 0.0001* |19.40 5.37 70.14
Ideal gap between Childs 0.9600 | 0.4030 |0.0170* |2.61 1.19 5.75
Contraceptives used in past -4.1840 | 0.3660 | 0.0001* | 0.02 0.01 0.03

*p<0.05

The stepwise forward method was
carried out using the following explanatory
variables i.e., location, age, religion, education of
married women, education of husband,
occupations of married women, occupations of
husband, family size, family income, type of
family, ideal age for marriage, ideal age for
pregnancy, age at time of marriage, completed
marriage years, number of pregnancies, total
living children, abortion, infant deaths, still birth,
physical deformity baby, age of last child, are
you pregnant now, ideal gap between child,
family planning methods, know family planning
methods, permanent family planning methods,
contraceptives used in past and Using
contraceptive to avoid next birth, to predict the
Table 3.5: Model Summary

probability of unmet need for family planning of
married women. The final model was achieved
in 8th step. The final model includes eight
explanatory variables namely age groups,
education of married women, type of family,
abortion, still birth, physical deformity baby,
ideal gap between child, contraceptive used in
past significant achieved in 8th step.

The model fit summary includes -2 log
likelihood, Cox & Snell R Square and
Nagelkerke R Square which are presented in the
following table. It is clear that first two models
do not fit well with response variable but model
3 to model 8 are good fit for prediction of unmet
need for family planning

Models -2 Log likelihood Cox & Snell R Square Nagelkerke R Square
Model 1 1568.4020 0.0760 0.1020
Model 2 1482.9200 0.1400 0.1860
Model 3 1245.1870 0.2940 0.3920
Model 4 1147.8280 0.3490 0.4660
Model 5 1138.7770 0.3540 0.4720
Model 6 1132.7290 0.3570 0.4770
Model 7 1128.2470 0.3600 0.4800
Model 8 1123.3250 0.3620 0.4830

The Hosmer and Lemeshow test statistic of all
eight models are presented in the following table.
We observed that, the first two models do not fit
Table 3.6: Hosmer and Lemeshow Test

well with the response variable, but model 3 to
model 8 are fit well with the response variable.

Step Chi-square df Sig.
Model 1 0.0000 0 .
Model 2 186.6080 2 0.0001*
Model 3 7.6390 3 0.0540
Model 4 4.7810 6 0.5720
Model 5 4.8510 7 0.6780
Model 6 4.7630 7 0.6890
Model 7 5.9600 8 0.6520
Model 8 4.3580 8 0.8240
*p<0.05
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4. Conclusion

In this paper an attempt has been made to predict
the unmet need for family planning of married
women of Kalaburagi district using multiple
logistic regression and stepwise forward logistic
regression models. The estimates of the model
parameters and odds ratios were obtained. It is
observed that the model is a good fit to the
sample data. Also the more prominent predictors
of unmet need for family planning were
identified using stepwise logistic regression
analysis. The prediction of unmet need for family
planning is useful in controlling the population
growth by creating awareness of contraceptive
methods like different methods, their usage and
their availability, among the people to motivate
them to use the contraceptives.
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