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Abstract: Transportation deals with the movement of people and goods, using 

various means of locomotion (walking, bicycles, buses, trams, trains, ferries, 

taxis, motor cars, trucks, ships, aircraft, pipelines) on transport networks (roads, 

rails, waterways, airways) which have terminals (parking areas, depots, stations, 

ports and airports) and transfer points (bus stops, stations, goods yards). Most 

countries of the world seek to achieve equality in health needs of their growing 

population especially in the rural areas who are often at disadvantage for 

majority of the experienced health workers would be willing to live and work in 

the most populous part of the economy. Maternal mortality rate is highest in rural 

areas and poorer communities of the world. This paper is the first attempt to 

proposes a conceptual framework and describe the theoretical applied discrete-

choice modeling of the probability of a specific event occurring based on various 

influencing factors affecting maternal healthcare services. The review of 

literature reveals that a large percentage of women in the rural areas assumed 

pregnancy and childbearing to be death zone for them due to inability to have 

free access and affordable means of transporting themselves to health centers 

and hospitals that will provide them with adequate medical care. Need to travel 

over a long distance to access maternity health services is one of the issues with 

high maternal mortality rate for the available means of transportation in such 

areas is always with high cost. The present study takes the approach of proposing 

a theoretical framework which can be applied to practical situations in address 

transport needs and challenges in maternal healthcare services by reviewing 

available literature. Such research approach is common, particularly when 

existing knowledge in the particular area is still somewhat narrow. The present 

study, hence, contributes to the advancement of the literature on transportation 

needs for the nonmetropolitan pregnant women. It is also hoped that this paper 

will highlight the appropriate methodological choice, to apply a logistic (logit) 

model to analyze the role of transportation in maternal healthcare. The paper 

concludes that theoretical analysis and empirical research falsely promise a 

broad and thorough framework. Furthermore, it is envisaged that this theoretical 

model will provides a useful tool for public health and environmental health 

practioners in developing a more comprehensive overall approach to modeling 

place of delivery, analyzing access barriers and assessing emergency care 

seeking behaviors.  
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Maternal Healthcare, Public Health. 
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INTRODUCTION 
Oluwoye 2003 reported that transportation 

deals with the movement of people and goods, using 

various means of locomotion (walking, bicycles, buses, 

trams, trains, ferries, taxis, motor cars, trucks, ships, 

aircraft, pipelines) on transport networks (roads, rails, 

waterways, airways areas who are often at disadvantage 

for majority of the experienced health workers would be 

willing to live and work in the most populous part of the 

economy. Maternal mortality rate is highest in rural areas 

and poorer communities of the world (WHO 2018). 
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A large percentage of women in the rural areas 

assumed pregnancy and childbearing to be death zone for 

them due to inability to have free access and affordable 

means of transporting themselves to health centers and 

hospitals that will provide them with adequate medical 

care. Need to travel over a long distance to access 

maternity health services is one of the issues with high 

maternal mortality rate for the available means of 

transportation in such areas is always with high cost. This 

has made a reasonable number of women to subscribe to 

primitive or traditional doctors. Complications of 

pregnancy and childbirth cause more deaths and 

disability than any other reproductive health problems 

(EC/UNFPA, 2000). However, it should be noted that 

easy access to effective and affordable transport services 

is of great importance to prevent emergency childbirth 

care. Furthermore, the review of literature shows that in 

low income countries, particularly in the rural areas, 

more time is spent by women and their families waiting 

for affordable transportation to travel to the closest health 

facility centres; while seventy-five percent of maternal 

death could be prevented if there is quick access to 

essential childbirth related care. In addition, poor roads, 

too few vehicles and high transportation costs are major 

causes of delay in decisions to seek and reach emergency 

obstetric and postnatal care (Babinard 2006). 

 

Furthermore, reviews have shown that 

inadequate vehicular transport is not allowing the 

potential positive impact of community health program 

services on maternal and child health. However, 

inadequate infrastructural development most especially 

roads and continuous cycle of poverty in the rural area 

makes alternative transport services for health care 

difficult (Nasung et al., 2015). Most countries of the 

world seek to achieve equality in health needs of their 

growing population especially in the rural. 

 

Theoretical Application of Discrete Choice Model for 

Decision Making 

Discrete choice modeling is a well established 

regression technique, that has been used extensively in 

several disciplines related to psychology, economics, 

mathematics, and transportation engineering. Several 

books and papers have been written on this subject (Ben-

Akiva and Lerman, 1985; Henser and Johnson, 1981; 

Train, 1986; Rintamaki, 1980; Stopher et al., 1984; 

Aldrich and Nelson, 1984; Oluwoye et al., 1999; 

Oluwoye, 1998). 

 

Notwithstanding, the multinomial logit (MNL) 

model calculates the probabilitites of choosing different 

types of predicting the use of skilled birth attendants 

(SBA), modeling place of delivery (PD) including 

analyzing access barriers (AB), and assessing emergency 

care seeking behavior (ECSB). Model calculates the 

probabilities of choosing different types of maternal 

healthcare services. Some of the authors (Cox, 1970; 

Dobson, 1983; McCullagh and Nelder, 1983) have 

emphasized that data derived from binomial counts 

should be analyzed to take into account the binomial 

denominator, so that the proportion (percentage) can be 

analyzed in order to accommodate the variance, while at 

the same time retaining the binomial probability 

distribution inherent in the data. 

 

In order to understand the logit approach as a 

representation of an alternative to maternal healthcare 

hypothesis, the author considers the case of any number 

of alternative outcomes. It is a reasonable hypothesis that 

of women choice of delivery location to maximize utility 

(V), and that they constantly evaluate alternative place of 

delivery in ways of achieving outcomes (s) consistent 

with this decision postulate. An alternative place of 

delivery outcome is closer if and only if it provides the 

highest (indirect) utility. That is, if: 

 

Vs > max Vj                                                       Eqn. (1) 

j = 1, ........., M 

j ≠ s 

 

Where s= health facility birth (HFB) and j= home birth 

(HB) The probability that alternative s will be chosen is 

given by: 

 

Ps = prob (Vs > max Vj ∀j Σ Mi j ≠ s)               Eqn. (2) 

 

The author define: 

 

ns = max Vj - μs                                                 Eqn. (3) 

j = 1, ........, M 

j ≠ s 

 

The alternative s is chosen if and only if βrs Xs > ηs  

 

The unobserved effects are assumed to be independently 

and identically distributed extreme value. It can be 

shown that given a vector of exogenous variables, X, the 

distribution of F(ηs) of ηs is:  

 

                                               M 

F(s) = exp (s)/[ex (s ) +   exp (
1
j X]    Eqn. (4) 

                                                j=1  

                                                js 

and the probability that the alternative HFB s will be 

chosen is:  

 

  Ps= exp (s X)/M                                                            Eqn. (5) 

         exp (
1
s X) 

 
In order to explain the logit method as it relates 

to the choice of HFB alternatives consider that the 

objective is to construct a model to find the probability 

of using health facility, P, which one can calculate in 

preference to another aspect of decision-making. This 
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probability of choice can be explained in terms of 

combination of explanatory variables.  

 

However, the author decided to use women’s choice of 

delivery with only two choice alternatives maternal 

delivery location: 

1. Health facility birth (FHB) and  

2. Home birth (HB)  

 

It should be noted here that a major objective of choice 

modeling is to make aggregate conditional and 

extrapolative predictions in order for policy makers to 

assess the impact of proposed and implemented policies 

(see equation 6). 

 

𝐼𝑛 [
𝑃(𝐻𝑒𝑎𝑙𝑡ℎ 𝐹𝑎𝑐𝑖𝑙𝑖𝑡𝑦 𝐵𝑖𝑟𝑡ℎ 

𝑃(𝐻𝑜𝑚𝑒 𝐵𝑖𝑟𝑡ℎ
  

   𝑊𝑜𝑚𝑒𝑛 𝐶ℎ𝑜𝑖𝑐𝑒 𝑜𝑓 𝐷𝑒𝑙𝑖𝑣𝑒𝑟𝑦
 ] =  𝐾 ±  𝑒𝑥𝑝𝑙𝑎𝑛𝑎𝑡𝑜𝑟𝑦 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑠                            Eqn. (6) 

 

K= Constant 

Example of explanatory variables=socioeconomic status, transportation access, distance. 

 

Significance of the Conceptual Model and Conclusion 

The conceptual framework and theoretical logit 

model of maternal healthcare above needs to be tested 

with real world data to statistically link the lack of 

reliable transportation to negative maternal healthcare 

outcomes. Furthermore, it will also provide insight into 

and add to the body of knowledge about critical factors 

that will predict institutional delivery or health facility 

birth. 

 

The paper constructs a conceptual framework of 

predicting and analyzing the intricate transportation 

access and maternal healthcare utilization and outcomes. 

It is envisaged that the statistical framework will form 

the underlying basis toward the development for 

understanding the probability of a specific event 

occurring based on various influencing factors affecting 

maternal healthcare services. The present study takes the 

approach of proposing a theoretical framework which 

can be applied to practical situations in address transport 

needs and challenges in maternal healthcare services by 

reviewing available literature. Such research approach is 

common, particularly when existing knowledge in the 

particular area is still somewhat narrow. The present 

study, hence, contributes to the advancement of the 

literature on transportation needs for the nonmetropolitan 

pregnant women. It is also hoped that this paper will 

highlight the appropriate methodological choice, to 

apply a logistic (logit) model to analyze the role of 

transportation in maternal healthcare. 

 

In conclusion, the present paper represents the 

starting point for more future research. It should be noted 

that theoretical analysis and empirical research falsely 

promise a broad and thorough framework. Furthermore, 

it is envisaged that this theoretical model will provides a 

useful tool for public health and environmental health 

practioners in developing a more comprehensive overall 

approach to modeling place of delivery, analyzing access 

barriers and assessing emergency care seeking 

behaviors. 

 

REFERENCES 
• Aldrich, J.H. and Nelson, F.D., Linear Probability, 

Logit and Probit Models, series: Quantitative 

Applications in the Social Sciences, A Sage 

University Paper, Beverly Hills, (1984). 

• Ben-Akiva M. and Lerman S.R. Discrete Choice 

Analysis: Theory and Applications to Travel 

Demand. MIT Press, Cambridge, MA, (1985). 

• Cox, D.R. The Analysis of Binary Data Menthema 

Co. Ltd., Lougon pp 12, (1970). 

• Dobson A.J. Introduction to Statistical Modelling , 

Chapman and Hall, (1983). 

• Eckert, J.D. and Murrey, M.I. (1984). Alternative 

modes of living for the elderly. In Altman, I., 

Lawton, M.P. Wohlwill, J. (Eds), Elderly People 

and their Environment. (pp 95-127) N.Y.: Plenum 

Press. EC/UNFPA (2000) 

• Ford, N. and Koetsawang, S. The socio-cultural 

context of the transmission of HIV in Thailand. 

Soc.Sci.Med. Vol. 33, No 4, 405-414 (1991). 

• Henser D.A .and Johnson L.W. Applied Discrete 

Choice Modelling Groom Helm Ltd., London, 

(1981). 

• Julie Babinard Peter Roberts. Maternal and Child 

Mortality Development Goals: What  Can the 

Transport Sector Do? (The World Bank Goup, 

Transport Papers) August 2006 

• Kilian Nasung Atuoye, Jenna Dixon, Andrea 

Rishworth, Sylvester Zackaria Galaa, Sheila A. 

Boamah & Isaac Luginaah Can she make it? 

Transportation barriers to accessing maternal and 

child health care services in rural Ghana Article 

number;333 (2015) 

• McCullagh P. and Nelder J.A. Generalised Linear 

Models, (Monographs on Statistics and Applied 

Probability). Chapman and Hall, (1983). 

• Oluwoye, J. "Applications of multi criteria decision-

making in measuring the carpenters productive 

efficiency on construction site through predictive 

discrete choice model: A case study of Bangkok". 

Second International Conference on Construction 

Project Management-Critical Issues and Challenges 

Into The Next Millennium, Singapore, 19-20 

February, (1998). 

• Oluwoye, J. (2003). Transportation Planning URP 

535 Course Syllabus. Department of Community 

and Regional Planning. Alabama A&M University. 

USA. 



 

JO Oluwoye, East African Scholars J Med Sci; Vol-9, Iss-1 (Jan, 2026): 35-38 

© East African Scholars Publisher, Kenya   38 

 

• Oluwoye, J., Potts, K. and Proverb, D., " Applied 

Discrete - Choice Modelling Approach for 

Analysing Risk Exposure in the Cost Estimate of 

Construction Projects". 6th European Real Estate 

Society Conference, Athens, Greece. 23-25 June, 

(1999). 

• Oluwoye, J.O. Research Methods & Statistical 

Methodology/Model Design - A "Teach Yourself" 

Guide. School of Building Studies,UTS. (1992). 

• Oluwoye, J.O. 'Seldom-Do' models approach for 

multiple criteria decision-making in environmental 

design management. 13th International Conference 

on Multiple Criteria Decision Making (MCDM), 6-

10, Jan, p 43. (1997). 

• World Health Organization (WHO) 2018  

 

BIBLIOGRAPHY 
• An article on “Improving access to maternal health 

care in rural communities” by Centre for Medicare 

& Medicaid Services (CMS) Sept 3, 2019 pages 9-

10  

• Are rural residents less likely to obtain 

recommended preventive healthcare services? By 

Michelle M Casey, MS, KathleenThiede, 

CallPhDabJill, MKlingner Volume 21, Issue 3, pgs 

182-188  

• Emergency transportation interventions for reducing 

adverse pregnancy outcomes in low- and middle-

income countries: a systematic review protocol by 

John Ehiri, Halimatou Alaofe,  Ibitola Asaolu, Joy 

Chebet, Ekpereonne Esu, and Martin Meremikwu 

published on line on Apr 25, 2018  

• Increasing the sophistication of access measurement 

in a rural health care study by D Martin, H. Wrigley, 

S. Barnett, P. Roderick, Volume 8, Issue 1, March 

2002 pgs 3-13 Mobilising financial resources for 

maternal health by Jo Borghi, PhD, Tim Ensor PhD, 

Aparnca Somanathan et al from retrieved from the 

“The Lancent” Vol 368, Issue 9545, 21-27 October 

2006 pages 1457-1465. 

• Mobilising fi nancial resources for maternal health 

by Jo Borghi, Tim Ensor, Aparnaa Somanathan, 

Craig Lissner, Anne Mills, on behalf of The Lancet 

Maternal Survival Series steering group (Volume 

368, Oct 2006) Maternal health after Ebola: unmet 

needs and barriers to healthcare in rural Sierra Leone 

by James W T Elston, Kostas Danis, Nell Gray, Kim 

West, Kamalini Lokuge, Benjamin Black, Beverley 

Stringer, Augustine S Jimmisa, Aiah Biankoe, 

Mohammed O Sanko Health Policy and Planning, 

Volume 35, Issue 1, February 2020, Pages 78–90 

(Published in Nov 2019). 

• Transport poverty meets the digital divide: 

accessibility and connectivity in rural communities 

byNagendra R.Velaga, Mark Beecroftb John 

D.Nelsona David CorsaraPeterEdwards ; Journal 

of Transportation Geography Vol 24, Sept 2012, pgs 

536  

• Transportation barriers to access health care for 

surgical conditions in Malawi a cross sectional 

nationwide household survey by Carlos Varela, 

Sven Young, Nyengo Mkandawire et al Article 

Number 264 (2019). 

• Using targeted vouchers and health equity funds to 

improve access to skilled birth attendants for poor 

women: a case study in three rural health districts in 

Cambodia by Dirk Horeman, Narin Souk & Wim 

Van Damme Article 1, 2010. 

 

Cite This Article: JO Oluwoye (2026). Development Statistical Framework for Understanding the Probability of using a Health Facility 

based on Various Transportation Factors Affecting Maternal Healthcare Services. East African Scholars J Med Sci, 9(1), 35-38. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Asaolu%20I%5BAuthor%5D&cauthor=true&cauthor_uid=29695299
https://www.ncbi.nlm.nih.gov/pubmed/?term=Asaolu%20I%5BAuthor%5D&cauthor=true&cauthor_uid=29695299
https://www.ncbi.nlm.nih.gov/pubmed/?term=Asaolu%20I%5BAuthor%5D&cauthor=true&cauthor_uid=29695299
https://www.ncbi.nlm.nih.gov/pubmed/?term=Asaolu%20I%5BAuthor%5D&cauthor=true&cauthor_uid=29695299
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chebet%20J%5BAuthor%5D&cauthor=true&cauthor_uid=29695299
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chebet%20J%5BAuthor%5D&cauthor=true&cauthor_uid=29695299
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chebet%20J%5BAuthor%5D&cauthor=true&cauthor_uid=29695299
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chebet%20J%5BAuthor%5D&cauthor=true&cauthor_uid=29695299
https://www.ncbi.nlm.nih.gov/pubmed/?term=Esu%20E%5BAuthor%5D&cauthor=true&cauthor_uid=29695299
https://www.ncbi.nlm.nih.gov/pubmed/?term=Esu%20E%5BAuthor%5D&cauthor=true&cauthor_uid=29695299
https://www.ncbi.nlm.nih.gov/pubmed/?term=Esu%20E%5BAuthor%5D&cauthor=true&cauthor_uid=29695299
https://www.ncbi.nlm.nih.gov/pubmed/?term=Meremikwu%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29695299
https://www.ncbi.nlm.nih.gov/pubmed/?term=Meremikwu%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29695299
https://www.ncbi.nlm.nih.gov/pubmed/?term=Meremikwu%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29695299

