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Abstract

Background: Despite long debates, a National Health Insurance Scheme was instituted in Ghana in 2003, as a promise to improve affordability and access and  consequently improve health outcomes. Given the reform design, the aim of this study consists in analysing the relationship between the NHIS coverage and the characteristics of a Ghanaian woman’s demographic, socio-economic, pregnancy and self-determination factors.
Data and Methods: The analysis is based on the nationally-representative Ghana Demographic and Health Survey data for the year 2008,  including information on the situation of the population and health of a sample of 4916 women aged 15-49. Using a binary logit model including both individual and household characteristics, we measure the probability of a Ghanaian woman’s ownership of the NHIS coverage. 

Results: Although problems of distance negatively influence the likelihood of uptake mainly in rural locations, rural residents are more likely to enrol compared with their urban counterpart. The region of residence, however, strongly influences a woman’s probability of being enrolled as Brong-Ahafo and Northern regions are more likely to have their female residents enrolled compared with their Southern counterpart. Poorer and lower educated women, women belonging to ethnic minorities as well as women employed either in agriculture or as unskilled manual workers, have lower probability of enrolment. Living in households headed by females and having problems with getting permission to reach healthcare facilities negatively influence a woman’s likelihood of coverage. According to premium exemption policies, pregnant and married women are more likely to enrol; on the same line a greater number of  sons living within the household, as well as a greater number of births during the year before the interview, increase the probability of being enrolled.
Conclusions: Evident regional and socio-economic differences suggest the chance to reconsider the design of premium exemption policies applying to the indigents as possible attempts. At the same time a brighter light on Southern and urbanized regions might help improving the achievement of a comprehensive coverage across the population and particularly among women. Despite the success in enrolling married women and either women with children or currently pregnant women, exemption rules applying to children under 18 suggest an attempt to design children’s entitlements regardless of their parents’ enrolment status.
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1. Introduction
There is a long standing debate to define which system  is better, between a Social Health Insurance system and a National Health System, to meet health care funding aims, especially in developing countries. A national health insurance system relies on both public financing and general taxation and provision of health care to provide a universal access to the population. The SHI financing traditionally focuses on mandatory income related to contributions for formal sector workers and health insurance entitlements are linked with contribution. Regarding the SHI, many variants across countries reflect the different ways of dealing with informal sector and differences between entitled and not. On the one hand, the choice between the two models underlines the Government capability to efficiently trade-off healthcare with non-healthcare goals, as a single-payer system might jeopardize the ability to follow different aims, such as growth, job market and formal sector goals. On the other hand, however, the choice of a SHI model may reduce government trade-offs between healthcare and non-healthcare goals, yet it may also reduce the feasibility of universal coverage aims. These issues are interesting for developing countries, increasingly following the SHI model, as labour market distortions and access are necessarily traded-off with growth and government spending in other important sectors (Wagstaff, 2010). Among other reasons, both scarce enforcement of national contributions and instability of national budgets and cutbacks and unsuccessful policies and recommendation from international agencies regarding the SHI to be the preferred form of financing, have contributed to the expansion of the SHI in some developing countries (Nketiah-Amposah, 2009). The potential of health insurance schemes in developing countries is widely recognized as an efficient instrument to reduce both inequities and potentially catastrophic health care expenditures, in addition to increasing access and utilization. Across the African continent, Ghana, Rwanda, Nigeria, Kenya and Tanzania have recently introduced such a model of health care financing (Brugiavini and Pace, 2010; Gobah and Liang, 2011) following different approaches. In this paper we will analyse the case of Ghana focusing on the recent National Health Insurance Scheme reform.  
The 2003 NHIS reform came as a promise made by the Ghanaian opposition party before the 2000 elections. It aimed at improving affordability through the reduction of out-of-pocket fees, thus enhancing access and health outcomes by the removal of the old “cash and carry” system, a user-fee system present before the NHIS blamed to be the result of the increasingly bad performances of the sector (Gobah and Liang, 2011; Brugiavini and Pace, 2010). Once won the elections, it took three years for the approval of the Act from the new ruling party and five years to formally implement benefit entitlements. Between 2005 and 2008, however, the share of the population enrolled on the scheme rose from 6.3 to 55%, a significantly steep increase (Ghana National Health Insurance Authority Report, 2009). The new scheme design focused on delocalization crowning previous policy issues, as a way for the system to reach poor and remote areas, on premium exemption for pregnant women, the elderly (over 70), children under 18, whenever both parents are covered, and indigents, as well. With nearly 95% of the treatments covered by the scheme, it is one of the multiple existing forms of Social Health Insurance: it is mandatory, characterized by risk-pooling across districts, funded throughout either contributions or premiums, and complemented by both value-added taxes on goods and services and the Ministry of Finance contributions in order to assure an extended basic coverage (National Health Insurance Authority; Durairaj et al., 2010; Brugiavini and Pace, 2010). According to the scheme design, reaching poorer districts as well as weaker segments of the society, namely the elderly and pregnant women, emerged as the main purpose of the new system: equity would grant an equal access to the benefit package regardless of the socio-economic status and risk-equalization would let the financial risk of illness be shared by all members. 
According to the Ghana National Health Insurance Authority, nearly 54.7% of the Ghanaian population was enrolled on the NHIS in 2008, through either Social Security and National Insurance Trust (SSNIT) contributions, whenever the individual belongs to the formal sector, or premium payment, if belonging to the informal sector, or direct entitlement for both children, whenever both parents are enrolled, and pregnant women and pensioners and the disabled (Ghana National Health Insurance Authority Report, 2009). The 2003 NHIS  Act underlined the importance of a mandatory HI for each Ghanaian person over 18 years old and provided an extended package for its members covering most of the health care services. On June 2010 the package covered 95% of medical conditions for all covered individuals. 

However, despite the 2003 Act originally required the membership of the NHIS to be mandatory, enrolment levels are, albeit increasing, far from the aim of a universal coverage. Although significant positive changes have characterized the Ghanaian reformed  health care sectors, some strings of the society still remain un-enrolled. Moreover, significant socio-economic, geographical, political and cultural differences may persist as the main source of inequalities (Durairaj, 2010). As a big share of the population still remains uncovered (38% at the end of 2009, according to the Ghana National Health Insurance Authority Report, 2009), inequitable distribution of uptake among wealth quintiles, age, education level, job market sector, region, ethnicity, problem of distance from health facilities may all be factors expected to play a role in explaining individual behaviour, when it comes to the choice of enrolment on the scheme. Which are the most significant explanatory factors in determining a woman’s likelihood of enrolment on the NHIS? What extent are these factors influencing the choice to: are they significantly or weakly influencing it? And particularly, how does the location reflect the structure and design of the scheme in terms of region and place of residence? And what extent can the role of marital status, pregnancy status and the number of children help in explaining a woman’s likelihood of enrolment according to premium exemption policies to? What are the differences in terms of likelihood of uptake across women falling in poorer and richer wealth quintiles and what extent are the results in line with exemption policies applying to the “core poor” to?  Is the occupational group, the women is employed in, an important determinant of her likelihood of coverage? Which is the role of a woman’s empowerment in explaining the likelihood of coverage by the Ghanaian NHIS? And finally, which are the conclusions and the policy recommendations we can derive from this analysis?

For such an aim, we will use nationally-representative individual data for Ghanaian women in childbearing age (15-49) from the Demographic and Health Survey (DHS), including information about population, health, reproduction of the woman and characteristics of the household she belongs to. We will use particularly the 2008 wave reporting data for the previous 5 years, as a way to analyse the enrolment status of women following the 2003 NHIS introduction, the post-reform scenario. First of all, we will consider the scheme design, which focuses on decentralized administrative and structural levels of authority with the aim of reaching rural and remote areas. Then we will consider the policies applying for exempted groups including pregnant women, indigents, the elderly and children under 18, whenever both parents are enrolled on the NHIS. Our main aim consists in assessing the relationships and quantifying the effects of socio-demographic, economic, pregnancy and self-determination factors, conceived as indicators of a woman’s autonomy in her household, on the likelihood of a Ghanaian woman to be enrolled on the NHIS.
Using a binary logit model, we will look at the role of age, education, occupation, wealth, urban place of residence, region, religion, ethnicity, household size, head of the household’s gender and age, number of children by gender, household size, whether the woman is currently pregnant, whether the woman has given birth to a child in the last 5 years and in the last year before the interview, problems of distance from and transport to health facilities, problems with getting permission to reach healthcare centres, ceteris paribus, on the likelihood of a woman aged 15-49 to be enrolled on the NHIS.

The results of the model will be then compared with previous findings and literature. Each explanatory factor will be analysed independently and quantified as a starting point for both national and local health care policies. These potential policies aim at reducing differences in coverage levels across the country and boost universal uptake, as the 2003 Act initially stated. Literature on the 2003 NHIS reform in Ghana is quite consistent, considering that the reform is relatively recent. However other African countries have a comparatively greater bulk of literature and we will often rely on such studies to draw a better comprehensive picture. Policy advice and important aspects of the new born NHIS could then be enhanced by paying attention to the role of the determinants of NHIS uptakes and the consequent outcomes at a national level. 

The  rest of the paper is organized as follows. Section 2 provides a general background of pre-reform, during-reform and post-reform features of the healthcare sector in Ghana. Section 3 proceeds with both the description of the reviewed literature on the topic and preliminary expected results. The description of the data and methods used for the analysis is presented in section 4. In Section 5 the results of the model are reported and compared with previous empirical findings. Section 6 concludes with potential reflections on policy aims and study limitations.   
2. Background

2.1. Historical Context: before the NHIS reform.
Ghana gained independence from the British colonial rule in 1957 and on July 1st 1960 it became a Republic in the British Commonwealth of Nations. Ghana is divided into 10 administrative regions, further divided into 170 districts, in order to ensure both equity in terms of allocation of the resources and an effective and efficient administration at a local level. The rural and urban distribution of residents has changed since the independence in 1957, as well as the proportion of the population living in urban areas steadily increased from 23% in 1960 to nearly 30% in 1984 and up to 44% of the total population in 2000. Among other ethnicities, the Ghanaian population is mainly made up of Akans (49%), followed by the ethnicity Mole-Dagbani constituting 17%, Ewe with 13% and Ga/Dangme constituting 8%. Traditionally relying on agriculture as the most important economic area of activity, Ghana has made a few changes in these terms during the last decades. Since 2003, however, the agricultural sector has experienced a declining growth rate, while the service sector has recently been the fastest growing sector of the economy. The agricultural sector still remains the main contributor to the GDP (with nearly 34% and employing about a half of the population), followed by both the service sector (33% of the GDP) and the industrial sector, whose contribution to the GDP is nearly 26% (GSS, GHS and ICF Macro, 2009).

The structural change in 1960 was followed by a general Government willingness to introduce an easily accessible proper welfare system and provide medical care, free of charge for everybody. General taxation and donor support were the financing methods; a growing number of primary health care facilities was instituted across the country and users’ fees for health services were almost removed and not aimed at cost recovery (Chankova et al., 2010; Brugiavini & Pace, 2010; GSS, GHS and ICF Macro, 2009). However, at the end of the ’60s the lack of care quality, shortages of essential medicines, scarce supply and equipment, accompanied by a stagnating economy, led the Government to reconsider the health financing instruments given the non-sustainability of such a tax-based health care system. 

During the ’70s the Ghanaian health care system was characterized by a period of decline and deterioration. Significant changes to the system came relatively late as a result of the lack of legitimacy among the Governments that followed. This situation lasted until 1985, when President Jerry Rawlings started some health care sector reforms including a broad set of structural changes to recover Government budget deficits, among which he introduced a user’s fee system, known as the “cash and carry” system. He also started the liberalization of the health care sector as the first step to the inclusion of the private sector.
Despite the original aim of the reform consisted in improving quality, supply and health care sector performances as a whole, the reformed sector soon showed a decrease in affordability, reduced access to basic services and inequity problems, particularly among the poorest strings of the society (Brugiavini & Pace, 2010; Chankova et al., 2010). In 1997 fee exemptions were introduced by the Government for children under 5, pregnant women, the elderly and patients suffering from some particular communicable diseases in order to support such patients’ ability to pay for healthcare. The policy resulted ineffective in practice, as the lack of precise guidelines, the supplier induced demand resulting from the cash and carry system and persistent budgetary problems only contributed to worsen the already present difficulties relating to access and affordability among people belonging to lower socio-economic quintiles of  the society  (Chankova et al., 2010).

For the mentioned reasons, during the ’90s alternative forms of health care protection arose with the aim to provide financial protection against the catastrophic and impoverishing effects of health care expenditures. Initiated by the Catholic Church and later also explored by the Government, many forms of community-based health insurance schemes were introduced. In 1999 the Mutual Health Organization, a new model focused on solidarity and community ownership, was introduced by the Government, partly inspired by the Francophone experience in other African countries. The number of  Mutual Health Organizations rapidly increased (from 3 in 1999 to nearly 250 in 2003) together with the growing expectations based on election promises to remove the “cash and carry” system. In the 2000 elections, the New Patriotic Party, formerly leading the opposition, came to power perhaps as a result of the promise to abolish the old system and introduce a social health insurance system to pursuit access and affordability of health care. The new NHIS system aimed at the reduction of out-of-pocket expenditures in order to improve affordability as well as access and health outcomes. It took, however, three years for launching the National Health Insurance Act, approved in 2003 by the new government, along with the approaching 2004 elections, formally implemented in terms of benefit entitlement between the end of 2004 and the beginning of 2005 (Brugiavini & Pace, 2010; Chankova et al., 2010; Witter and Garshong, 2009).
2.2. The 2003 National Health Insurance System reform.

Despite long debates have occurred before, the National Insurance Act (parliamentary bill “ACT 650 and LI 1809”) was approved in August 2003 and formally put into practice in December 2004; a National Health Insurance System was instituted too. The Act shed a new light on the role of equity, solidarity, reinsurance, cross-subsidies as well as risk-sharing to remove financial barriers (Brugiavini and Pace, 2010; Durairaj et al., 2010) and provide basic healthcare services to residents across the country through mutual and private health insurance schemes. 
The National Health Insurance Council (NHIC) assures the implementation of national health insurance policies, registers, licenses, regulates, monitors and supervises District Mutual, Private Mutual and Private Commercial Schemes (Ghana National Health Insurance Scheme www.nhis.gov.gh). The Ghanaian Ministry of Health is responsible for “the advice to the central government on health policies and legislation of policies, formulation of strategies and design of programmes to address health problems of the country, implementation, monitoring and evaluation (in collaboration with other related sectors and agencies) of all health programmes and activities in the country” (Ghana Ministry of Health website). The Ghana Health Service (GHS), a publically financed autonomous agency established in 1996, is responsible for the implementation of national policies under the control of the MOH.  
A “reorganization of the MOH already began in 1993, when the first design to set the scene for the establishment of the GHS was explicitly made and a growing degree of managerial responsibility was delegated to districts and hospitals. Themes, which were central to the reorganization in 1993, remain important today for the Ghana Health Service: careful stewardship of scarce resources, clear lines of responsibility and control, decentralization and accountability for performance rather than inputs.” (Ghana Health Service website). The Ghana Health Service is organized at three administrative levels: national, regional and district levels and further divided into five functional levels: national, regional, district, sub-district and community levels. At the district level, the District Health Administration provides management support and supervision to their sub-districts administrations, where health centres deliver preventive and curative services; at the community level the Community-based Health Planning and Service assure basic preventive and curative services.
The NHIS allows the existence of 3 types of insurance schemes: Public Mutual Health Insurance schemes (District Mutual Health Insurance Schemes: more than 100 districts all over the country), Private Mutual Health Insurance schemes and Private Commercial insurance schemes, all regulated by the NHIA, although only DMHIS are subsidized by the NHIS and premiums are set with district focus (Gobah and Liang, 2011; Salisu et al., 2009). The NHIA supervises DMHIS, it grants accreditation to provider of healthcare and control its efficiency and quality of service delivery, it manages the NHI Fund and ensures the coverage of indigents (Ghana NHIA Report, 2010). Private sector schemes are allowed, but not entitled to receive subsidies from the government. These schemes operate instead on a premium, contract and policy base. Concerning delivery, services are supplied in the public, private (for profit, mission, non-profit) and informal sector, where private providers account for a large share, around 40% of the total supply (Chankova et al., 2010). 
The Government has set a minimum benefit package of diseases, which every district-wide scheme must cover, constituting about 95% of the diseases reported by healthcare institutions. Members do not pay out of their own pockets at the point of care for covered treatments and related drugs as specified in the NHIS Drug list. The NHIS benefits not covered by the basic scheme mostly fall under specialist care: cancer cases, except cervical and breast cancers, are not covered; dialysis for chronic renal failure is not covered; immunization, family planning and other services are covered by vertical government programmes, but not by the NHIS directly; drugs not listed on the NHIS Drug List are not covered; HIV/AIDS cases are not covered, although government vertical programmes supply anti-retroviral drugs; opportunistic illnesses associated with HIV/AIDS like diarrhoea, tuberculosis et al. are covered. Specialist care not falling in the exclusion list is available to members at no charge given primary care provider referral. There is no limit to what the NHIS pay in medical bills as long as the care falls under the package, as the NHIS requires neither co-payments, nor co-insurance nor deductibles. Moreover the membership “portability allows members to access services outside the district scheme” (www.nhis.gov.gh).

According to the 2003 reform, the main source of the NHIS funding is a national health insurance levy (2.5% of VAT) on goods and services, complemented by both payroll deduction, based on socio-economic status (2.5% of income) from formal sector workers (this way becoming SSNIT contributors, directly covered by the NHIS), and payment of the insurance premium from informal sector workers. Formal sector workers are, in other words, directly entitled to the minimum health care benefit with no further contribution in premiums, while workers from the informal sector need to register and pay the informal sector premium rates, set by the governing board of the scheme according to their income and socio-economic status. The lowest income group premium is 72,000 Ghanaian cedi (GH¢), while those in the highest income group pay a premium of GH¢ 480,000 per year (www.nhis.gov.gh; Durairaj, 2010; Brugiavini and Pace, 2010). The Ministry of Finance contributes for exempted people, through investment returns and voluntary contributions, such as donations and gifts: the 2003 Act stated that pensioners of the SSNIT scheme, the elderly over 70 years old, pregnant women and indigents were provided with free coverage and children under 18 years old were directly covered, whenever both parents were covered. Whenever single parents can prove the divorce or community testimony of single parenthood status, children under 18 are covered with no charge (Ghana National Health Insurance Authority website). 
The young age structure of the Ghanaian population, characterized by high fertility rates, imposes strict constraints on both the Government and the socio-economic assets of the country. In 2003 the share of the population younger than 15 was 44%, the rate dropped up to 41% in 2008; the share of the population older than 65, however, only accounts for 5%, share not much changed since 2003. 15-49 aged women were 47.3% of the total women in 2008 (GSS, GHS and ICF Macro, 2009). 
By law, pregnant women are entitled to receive free maternal care (ranging from pre- to post-natal care) as already since 2005 Ante Natal Care (ANC), delivery and Post Natal Care (PNC) were an integrant part of the NHIS benefit package for enrolled women. In July 2008, however, a “free maternal care” initiative, according to which all pregnant women, regardless their enrolment status, would be covered by the NHIS, was launched with immediate effects (NHIA Report, 2010).We will account for potential changes during the statistical analysis, since the data were collected from early September to late November 2008. 
Unemployed adults, receiving no consistent financial support from detectable sources, are classified as indigents and exempted from contributions to any District Mutual Health Insurance scheme (Ghana National Health Insurance Authority website). However, identification of indigents is a difficult matter and often fails to include the marginal poor, who are excluded by the restrictive definition of ‘indigent’. The marginal poor are unable to pay for the premium (Durairaj et al., 2010), which raises concerns on the effectiveness of the system in managing fee exemptions for the poor and on the excessive restrictions, when it comes to indigents entitlements (Dixon et al., 2011; Ghana NHIA Report, 2010). There are, however, ILO and NGO programmes in place to pay the premiums on behalf of those poor people excluded according to the exemption policy (Durairaj et al., 2010). 
Despite the variance across geographical regions, in 2008 nearly 55% of the population was enrolled on the NHIS, almost two thirds of whom were exempted from paying contributions according to their socio-economic status (Durairaj et al., 2010; Ghana NHIA Report, 2009). For the reported reasons, namely the entitlement to fully cover, free of charge, children with enrolled parents, indigents, the elderly and pregnant women and according to the fact that the setting of premium amounts is organized at the district level, the NHIS in Ghana can be labelled as pro-poor (Dixon et al., 2011). 
As regards the payment of premiums by informal sector workers, however, some problems arise as more than 80% is estimated to be employed in informal occupations and it often becomes difficult to demonstrate that people belonging to this category actually purchase an alternative private health insurance, leading to a situation where membership is in practice voluntary for informal sector workers (Witter and Garshong, 2009). The highest share of workers (nearly 80%) is employed among the three main categories, where the first place is occupied by agriculture and fishery jobs (55%), followed by employed in craft and related activities (13.4%) and services and sales jobs (13%), although the relative contribution from agriculture to GDP decreased, while services and industry sector marginally increased their contribution in the period 1995-2007 (Osei-Boateng & Ampratwum, 2011; ILO, 2009). The distribution of these activities across rural and urban location is however different as the highest share of workers living in urban areas is employed in non-agricultural jobs (43%) compared with rural workers mainly engaged in agricultural activities that furthermore constitute almost a third of the self-employed workers (Osei-Boateng & Ampratwum, 2011). The level of  unemployment, however, resulted to be much higher in urbanized areas, with nearly 1 to 5% point distance from rural average of 1.6%; the capital Accra was a clear example.
Stepping back to the informal sector and given the distribution of occupational categories across rural and urban locations, it is straightforward to conclude that the rural informal sector is mostly characterized by agriculture, fishing and related informal activities, while informal construction and manufacturing employments dominate in urban locations. Other sectors, such as wholesales and retail trade as well as community and social services, also give a discrete share of the informal sector contribution. (Osei-Boateng & Ampratwum, 2011). Between 1998 and 2006 the share of private wage-earning workers and self-employed in agriculture in the informal sector increased, while the share of formal sector workers employed in the public sector decreased and in private formal wage-earning jobs increased  (ILO, 2009). For the stated reasons, it becomes often difficult to classify informal workers as income-groups, due to the lack of an appropriate recording system of income information, ultimately causing a flattering of premiums as informal sector workers’ premiums become only formally income-related, when the necessary information to calculate an income-based premium is unfeasible and in practice premiums are “flatter” than they would actually be, if the information was complete (McIntyre et al., 2008).
2.3. After the NHIS reform

Following the assessment made by the Parliament at the end of 2007, 41% of Ghanaian population was covered by the NHI scheme, with coverage levels ranging between 19% and 65%, when looking at regional differences, raising important questions related to lower socio-economic groups and differences in monitoring and delivering across geographical areas (Salisu et al., 2009). Albeit the 2003 Act originally required the membership of the NHIS to be mandatory, enrolment levels are, although increasing and allowing poor strings of the society to find their way in the system, far from the aim of a universal coverage (Gobah and Liang, 2011; Durairaj et al., 2010; Brugiavini and Pace, 2010; National Health Insurance Authority).  
The 2009 report (Table 1) underlines how some regions clearly show a low rate as reported by the results of Greater Accra Region with a rate of 40.3%, despite the good performances of other regions, such as either the Upper West Region, experiencing the highest uptake level (89.2%) or the Ahafo Region (77.5%). Excluding the Greater Accra Region , all regions achieved 50% of the NHIS enrolment rate (Ghana Health Authority Report, 2009). According to Witter and Garshong (2009), such great variations across regions partly relate to historic patterns in terms of health insurance membership as described, for instance, by either the Brong-Ahafo region, which before the NHIS already had many operating schemes, or the Greater Accra region that, albeit highly urbanized and richer, reported a lower number of schemes (Dixon et al. 2011; Witter and Garshong, 2009). Moreover, premiums are charged differently across districts therefore potentially reflecting locational differences (Chankova et al. 2010). In addition,  income-based premiums for informal sector workers are often flattened by the lack of income information on the individual therefore failing to properly incorporate the socio-economic status into premium contributions (McIntyre et al. 2008). The flatter is the contribution, the greater are the adverse selection effects, when it comes to the choice of enrolment. 

Table 1: Registration trends by region
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Source: Ghana National Health Insurance Authority Report, 2009

At the end of 2009, 62% of Ghanaians were enrolled on the NHIS, rate 7 percentage points higher than the end of 2008 (55%), confirming the positive albeit not immediate effects of the 2003 reform (Ghana National Health Insurance Authority Report, 2009), with poorer and weaker segments of the society finding their place in the system (Durairaj et al., 2010). Table 2 shows the NHIS membership enrolment per category: in 2009, children under the age of 18 represent the biggest category (49.4%), informal sector contributors represent 29.4%, followed by formal sector contributors (6.1%), pregnant women (5.5%) and pensioners (0.5%). From the table we can calculate the share of exempted individuals representing around two thirds of the population in 2008. Worthy of being noticed, the share of informal adults enrolled on the NHIS increased, despite representing already nearly 80% of the employment sector and, on the other hand, the share on SSNIT formal contributors dropped in the period 2005-2009, when the share of the remaining categories roughly stayed the same (Ghana National Health Insurance Authority Report, 2009).
Table 2: Registration trend per category (aggregated from  2005-2009)
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Source: Ghana National Health Insurance Authority Report, 2009
Evident positive changes have, therefore, occurred as a result of the 2003 NHIS reform, but significant socio-economic, geographical, political and cultural differences may still persist as a source of inequalities. According to Durairaj and his colleagues’ report on the obstacles of a sustainable NHIS in Ghana, location factors affect the renewal of the NHIS membership with rural residents less willing to renew; the strictness of exemption policies excludes the poor at the margins, who are neither entitled to premium exemptions for indigents, nor able to pay for the premium given their poor wealth status; the exclusion from free coverage is also for children whose parents, divorced or separated, are not able to prove their exemption status in legal terms (Durairaj et al., 2010). The Ghanaian health care system still needs to face design and delivery challenges as, despite the pro-poor orientation, the NHIS often fails to grant a health coverage to marginal strings of the society and, at the same time, geographical and socio-cultural variations show how the determinants for the enrolment go beyond wealth (Dixon et al., 2011).
3. Review of literature
3.1. Overview
Literature on the 2003 NHIS reform in Ghana is quite consistent considering that the reform is relatively recent. However, other African countries have a comparatively greater bulk of literature and we will often rely on such studies to draw a better comprehensive picture. Among the post-reform studies selected particularly for the Ghanaian case, we found research to be focused more on the relationship between enrolment and health outcome results, rather than on the determinants of the NHIS uptake across the population. 

The NHIS uptake has steadily increased since the 2003 reform and its consequent use and outcomes enhanced levels as well as the role played in reducing out-of-pocket expenditures, often supported by evidence (Sekyi and Domanban, 2012; Gobah and Liang, 2011; Brugiavini and Pace, 2010; Chankova et al., 2010; Mensah et al., 2010).
However, though being essential, the analysis of the NHIS concerns outcomes that compare the effects of the NHIS enrolment on health performances. It does not consider the reasons why enrolled individuals are such and whether there are inequalities across either individuals or particular groups of the society, but it considers simply the outcomes generated for those who were enrolled on the scheme compared with those who were not. By 2012 not so many studies had been performed on the role of different factors for the likelihood of being enrolled on the Ghanaian NHIS according to premium exemption rules although, despite the fast increase at enrolment levels, some strings of the society still fail to enrol, strings often corresponding to the weakest segments of the society. 

The role of SES and wealth quintiles is analysed by many authors finding  inequitable NHIS enrolment and significant differences in determinants across SE and wealth quintiles (Jehu-Appiah et al., 2011; Harris et al., 2011; Dixon et al., 2011; Brugiavini and Pace, 2010; Chankova et al., 2010; Sarpong et al., 2010; Nketiah-Amponsah, 2009; De Allegri et al., 2006; Jütting, 2003), with wealth and SES significantly associated with the NHIS uptake once controlled other factors. The scarce consideration by policy-makers involves the difference in the determinants for the enrolment between rich and poor strings of the society that should be instead given a better attention, being the extension of coverage the main aim (Jehu-Appiah et al., 2011; Sarpong at al., 2010). 
Differences in health insurance uptake across educational attainment levels are also widely reported in the reviewed literature with a clear higher likelihood of higher educated individuals to be covered by a health insurance (Jesu-Appiah et al., 2011; Osei-Akoto and Adamba, 2011; Dixon et al., 2011; Gobah and Liang, 2011; Brugiavini and Pace, 2010; Chankova et al., 2010; Nketiah-Amponsah, 2009; Boateng  & Flanagan, 2008; De Allegri et al., 2006; Kirigia et al., 2005; Jutting, 2003). Moreover some authors, controlling the effect of access to mass media information on health insurance uptakes, reported the significant positive association of the former to the latter.(Gobah and Liang, 2011; Nketiah-Amponsah, 2009; Islam et al., 2009). The role of the Government in supporting health care provision as well as income differences is finally strongly associated with the demand for coverage (Propper, 2000), reflecting the positive role of income and education on health care demand (Van De Ven and Van Praag, 1981; Grossman, 1972). 
Moreover, according to some reviewed findings, the role of the occupational category (Kimani et al., 2012; Brugiavini & Pace, 2010; De Allegri et al., 2006; Kirigia et al., 2005; Trujillo, 2003), but also that one of the formal and informal sector act as important predictors in explaining health insurance enrolment (Osei-Akoto and Adamba, 2011; Gobah and Liang, 2011).

Strong determinants of health insurance uptake are the region and place of residence, at the same time. Differences across administrative regions are reported as an important predictor of health insurance uptake, finding their roots in the historical context as well as in the actual regional healthcare system administration (Dixon et al., 2011; Chankova et al., 2010; Brugiavini & Pace, 2010; Witter and Garshong, 2009). As logic would suggest, many authors report how urban residence positively correlates to health insurance membership, according to the idea that rural and remote areas are less likely to be reached compared with their urban counterparts (Harris et al., 2011; Sarpong et al., 2010; Agba et al., 2010; Boateng  & Flanagan, 2008; De Allegri et al., 2006; Buor, 2004). Similarly, the greater the distance, the lower the likelihood of being enrolled, particularly whenever taking transports represents a big problem and such a concept is stated by many authors as a clear barrier to the access to health coverage (Harris et al., 2011; Sarpong et al., 2010; Nketiah-Amponsah, 2009; Buor, 2004). On the other hand, some other authors however conclude with an opposite scenario, where rural residents are more likely to be covered mainly as a result of the system design, structured to reach rural and remote areas and including poor and weak segments of the society (Jesu-Appiah et al., 2011; Dixon et al., 2011; Brugiavini and Pace, 2010). Similarly, it would not be surprising to find, as discussed for rural areas, distant locations to be positively associated with the NHIS uptake, as found for Burkina Faso (De Allegri et al., 2006).
Either religious beliefs (Osei-Akoto and Adamba, 2011; Dixon et al., 2011; Brugiavini & Pace, 2010; Nketiah-Amponsah, 2009; Obeng Gyimah et al., 2006; Jütting, 2003) or ethnic group (Osei-Akoto and Adamba, 2011; De Allegri et al., 2006; Jütting, 2003) as well as age (Gobah and Liang, 2011; Chankova et al., 2010; Nketiah-Amponsah, 2009), marital status (Kimani et al., 2012; Dixon et al., 2011; Brugiavini & Pace, 2010; Nketiah-Amponsah, 2009; Kirigia et al., 2005), household size (Jesu-Appiah, 2011; Kirigia et al., 2005; Liu and Chen, 2002) and number of children (De Allegri et al., 2006) are also shown to be significant factors influencing participation in health insurance schemes.
Subjective indicators for the level of healthcare need, described by healthcare status indicators, are also considered in some of the selected studies on the determinants of health insurance uptake (Jesu-Appiah et al., 2011; Chankova et al., 2010; Kirigia et al., 2005; Trujillo, 2003). 
In conclusion, during the process of review we found how individuals living in households headed by a female are more likely to enrol on health insurance schemes (Jesu-Appiah et al., 2011; Chankova et al., 2010) and how the higher the level of a woman self-determination, namely her decision role on family matters, purchasing decision and the rejection of domestic violence, the higher her likelihood to be enrolled on health insurance schemes (Hou and Ma, 2012; Osei-Akoto and Adamba, 2011; Boateng  & Flanagan, 2008)
3.2. Previous findings and Expected results
Throughout a process of literature reviews, albeit not complete and systematic, we identified some relevant studies, we will base our expected results on, as reported in Table 3. Along the paper, once results are derived, comparisons with previous evidence will be performed to assess the extent to which our research contrasts or supports previous relevant studies. In the chapter including “results”, we prove whether the latter match with our expected results and draw conclusions on the performance of the NHIS according to the original design as well as report whether such results support or differ from previous research findings.  
In this section, following previous findings in literature, when it comes to the analysis of the determinants of health insurance uptake and particularly trying to apply such findings to the NHIS design, we develop a set of expected results to speculate on the impact of socio-demographic, economic, pregnancy and self-determining factors on the likelihood of a Ghanaian women in childbearing age of being enrolled on the NHIS.
Table 3: Literature review and expected results   
	Independent Variables
	Expected Sign
	Literature used to predict expected results

	Health Status (self-assessed health; presence of chronic conditions)
	Negative (SAH: 0 bad and 1 good health)

Positive (Chronic conditions: 0 no and 1 yes)
	Kirigia et al.; Brugiavini and Pace; Trujillo; Chankova et al.



	Urban
	Positive

Negative
	Sarpong et al.; De Allegri; Harris et al.; Agba, Ushie and Osuchukwu; Boateng  & Flanagan; Buor  (+)
Jesu-Appiah et al. (-)

Brugiavini and Pace (-)

Dixon et al. (-)



	Region
	
	Chankova et al.; Brugiavi & Pace; Dixon et al.; Witter and Garshong



	Wealth quintile
	Positive
	Nketiah-Amponsah; Jehu-Appiah et al.; Brugiavini and Pace; Dixon et al.; Sarpong et al., Harris et al., Jütting; De Allegri et al.; Chankova et al.; Dalaba et al.



	Education
	Positive
	Grossman; Nketiah-Amponsah; Brugiavini and Pace; Dixon et al.; Gobah and Liang; Jutting; Jesu-Appiah et al.; Osei-Akoto and Adamba; Kirigia et al; De Allegri et al.; Boateng  & Flanagan 

	Occupation
	Categories

Formal Sector 
	Brugiavini & Pace (+ profess- and skilled working women); 

Kirigia et al. (+ for white-collars); Trujillo; De Allegri (+ for outside agric. sector); Kimani et al. (+ for workers outside agriculture); 

Osei-Akoto and Adamba ; Gobah and Liang (-)



	Age  category
	Positive (for 30-35 & 35+ compared with under 30)

Positive (U18 & the elderly compared with 15-49)
	Chankova et al. (women: under 30; 30-35 and 40+ are the categories) 

Nketiah-Amponsah (under 18; 18-49; the elderly); Gobah and Liang (18-29 more likely)

	Religion Diversity

Religious category
	Negative (for highly diversified regions)

Positive (Christians)

Positive (Catholics)
	Osei-Akoto and Adamba; 

Obeng Gyimah et al.; Jütting ; Brugiavini & Pace; Dixon et al.

Nketiah-Amponsah

	Ethnicity Diversity

Ethnic group
	Negative 

Negative  (Mole-Dagbani)
	Osei-Akoto and Adamba; 

Dixon et al.; Brugiavini and Pace



	Head of the Household’s age
	Positive 
	Osei-Akoto and Adamba; Sulzbach et al; Dalaba et al.

	Male head of the Household 
	Negative
	Jesu-Appiah et al.; Chankova et al.; Sulzbach et al.; Dalaba et al.

	Household Size

Number of Children
	Negative/Positive

Positive
	Kirigia et al. (-) ; Jesu-Appiah (-); Liu and Chen (+)

De Allegri et al.; Buor (+)



	Married Women
	Positive
	Nketiah-Amponsah; Kirigia et al;  Kimani et al.; Brugiavini & Pace; Dixon et al.

	Distance from health care facilities 
	Negative

Positive
	Nketiah-Amponsah; Sarpong et al.; Harris et al.; Buor (-); 

De Allegri et al.(+);

	Access to TV, radio and newspapers
	Positive
	Nketiah-Amponsah; Gobah and Liang; Islam et al.  

	Self-determination factors
	Positive
	Boateng  & Flanagan; Hou and Ma; Osei-Akoto and Adamba


Literature is quite vast and homogenous in defining income and “wealth  inequalities” like significant predictors of the NHIS participation, with individuals belonging to higher wealth quintiles being more likely to enrol on the scheme (Dalaba et al., 2012; Jehu-Appiah et al., 2011; Dixon et al., 2011; Harris et al., 2011; Chankova et al., 2010; Brugiavini and Pace, 2010; Sarpong et al., 2010; Nketiah-Amponsah, 2009; De Allegri et al., 2006; Jütting, 2003). In our analysis, considering that we are examining a low-middle income country characterized by a quite scarce wealth redistribution system across the population, we will expect to find higher wealth quintiles to be positively associated with the NHIS uptake compared with lower quintiles as predicted by literature.
The same way we will expect higher educated women to be positively associated with the NHIS enrolment and literature is undoubtedly homogeneous in agreeing on the positive effects of education on health and health insurance uptake (Jesu-Appiah, 2011; Gobah and Liang, 2011; Dixon et al., 2011; Osei-Akoto and Adamba, 2011;  Brugiavini and Pace, 2010; Nketiah-Amponsah, 2009; Boateng & Flanagan, 2008; De Allegri et al., 2006; Kirigia et al., 2005; Jutting, 2003; Grossman, 1972). Chankova and his colleagues’ study showed, instead, a positive association between the head of the household’s higher education and the enrolment on the NHIS in Ghana (Chankova et al., 2010). Literature is quite vast in explaining how income and education and generally socio-economic status, are important predictors of health insurance enrolment.
Apart from the educational level, we will account for some proxies of the access to information since, as for literacy, also the frequency of  listening to the radio, reading newspapers and watching television may play a role in the long run, contributing to increase health disparities across strings of the society as assessed by previous findings. Gobah and Liang reported in their study the effect of the Ghana NHIS on the poor segments of the society, sustaining that a high basic knowledge on the scheme was largely acquired through radio and television and other sources rather than newspapers (Gobah and Liang, 2011). Nketiah-Amponsah found only television and newspaper in Ghana as significant positive predictors of the NHIS membership (Nketiah-Amponsah, 2009), in accordance with Islam et al.’s study reporting television has the most significant effect as a mass media on women’s knowledge of family planning methods in Bangladesh (Islam et al., 2009). In our analysis we will expect greater access to information to have a positive effect on the likelihood of being enrolled and, when it comes to magnitude of the association, we will probably expect television to have the greatest influence.

In order to consider some forms of  “health status” as well as health care needs and analyse the way these needs are actually associated with the decision or not to be enrolled on a health care scheme, we analyse whether the woman is “currently pregnant”, the “number of births in the last year” and the “number of births in the last 5 years”. Comparatively, Brugiavini and Pace used the number of previous pregnancies, although the results for the latter factor were not statistically significant. Among the remaining literature reviewed, the latter study was the sole accounting for pregnancy status as a determinant enrolment as the other studies mainly account for self-assessed health or chronic illness. In Ghana individuals reporting chronic illnesses and individuals in worse health status are more likely to be covered by the NHIS (Jesu-Appiah et al., 2011; Chankova et al., 2010) and the same is for South African women (Kirigia et al., 2005) and for Colombians covered by the Social Health Insurance scheme (Trujillo, 2003).
According to these results, we expect in our study “pregnant women” as well as a greater number of births in the last year or the last 5 years to be positively related to the NHIS enrolment. Moreover, as according to the 2003 reform, pregnant women are by law exempted from the payment of contributions to the scheme; such exemption policy together with the greater need for care, when pregnant, would lead us to expect pregnant women to be more likely to be part of the NHIS when compared with non-pregnant women.
As “age” and health status go at the same pace, we would predict a higher likelihood of being enrolled on a health scheme, when the individual will be older. However, results may differ when considering age groups and the utilization of a continuous variable may lead to difficultly interpretable results. Nketiah-Amponsah found only women between 30 and 34 and women over 40 significantly positively associated with the enrolment. Differently, Chankova et al. found that children under the age of 18 as well as the elderly were more likely to be enrolled compared with 18-49 aged individuals, according to premium exemption policies, while Gobah and Liang results demonstrate how respondents between 18 and 29 years old were more likely to be enrolled on the NHIS. (Gobah and Liang, 2011; Chankova et al., 2010; Nketiah-Amponsah, 2009). Osei-Akoto and Adamba in their study on the determinants of health insurance uptake in Ghana found how both the presence of older individuals and older heads of the household increased the probability of coverage within the household (Dalaba et al., 2012; Osei-Akoto and Adamba, 2011; Sulzbach et al., 2005). Since in our analysis we are considering women in childbearing age, our results will consist on looking at which age category of women is more likely to be associated with a higher enrolment. As we consider a 4-categories variable grouping women aged 15-19; 20-29; 30-39; 40-49, it is difficult to predict the likelihood of being enrolled for each group, if we consider the premium exemptions design. Interviewed women under the age of 18 may be more likely to be covered by the scheme according to the exemption policies applying to children until 18 years old in case both parents are covered. The two middle may also be likely to enrol because of pregnancy keenness between 20 and 40 in comparison with older and younger groups. However from July 2008 free maternal care extension to non-enrolled pregnant women was initiated by law, thus somehow reducing the expectation on the positive impact of pregnancy on the decision to enrol. Women in older aged group may also be more likely covered, given a worse health status as a consequence of their aging.   
Association between religious and ethnic factors and insurance uptake are also expected to predict some uptake behaviours. Osei-Akoto and Adamba indeed reported in their study the association between lower insurance uptakes and highly religious diversified regions. Greater Accra, characterized by high religious diversity, showed significantly lower levels of participation in comparison with the Northern region, more homogeneous and dominated by Islam. The role of ethnic and religious diversity on the likelihood of a household to be enrolled on the NHIS in Ghana is a central topic in Osei-Akoto and Adamba’s study . They underline how greater “diversity” is associated to a lower likelihood for the household to be enrolled, showing particularly how the effect was stronger in ethnically diverse communities than in religiously diverse ones (Osei-Akoto and Adamba, 2011).  Nketiah-Amponsah, looking at religious categories instead, finds positive association between the category “Catholic” and insurance enrolment compared with “Muslims” and “Other Christians”, as also showed by evidence on Senegal in Jütting’s 2003 study for “Christians” in comparison with “Muslims” (Nketiah-Amponsah, 2009; Jütting, 2003). Moreover, Obeng Gyimah et al. report a significantly higher utilization of maternal health services among Christian women (Obeng Gyimah et al., 2006) and Brugiavini and Pace’s study reports the success of the scheme in capturing Christian and Muslim women compared with women classified as traditionalist/spiritualist and non-religious (Brugiavini and Pace, 2010). According to Dixon and his colleagues, the likelihood of enrolment is higher among Christians compared with other religions and no religions (Dixon et al., 2011). It would not actually be surprising to find a positive relationship between “Christians” and the NHIS uptake, particularly if we consider that the Ghanaian District Mutual Health Insurance was initiated by the Catholic Church of Ghana. As regards the ethnicity in Ghana, Dixon finds Ga-Dangmes and Ewes less likely to enrol compared with Akans (Dixon et al., 2011), while Brugiavini and Pace underline how the scheme is failing to capture Mole-Dagbani women (Brugiavini and Pace, 2010).

In Burkina Faso and Senegal, De Allegri et al. and Jutting respectively, find some ethnic group to be more likely to be enrolled on the Community Health Insurance scheme (De Allegri et al., 2006; Jutting, 2003). In our analysis we consider a categorization slightly different from the reviewed studies, as we distinguish among “Christians”, “Muslims”, “Other religions” and “no religion”. Based on reported previous studies, however, we actually expect the Christians to be slightly more associated with the NHIS enrolment in comparison with the other selected categories. In addition, we will also expect to find consistent differences across ethnic groups.
Literature mostly agrees on the role of the marital status in explaining  the NHI  membership. 

Nketiah-Amponsah and Dixon et al. found “married couples” to be more likely to be enrolled on the NHIS in Ghana and Kirigia reported the same result for health insurance ownership in South Africa (Dixon et al., 2011; Nketiah-Amponsah, 2009; Kirigia et al., 2005), while Brugiavini and Pace found how the new Ghanaian NHIS is not capturing the vulnerable segments of the society, among which unmarried women are included (Brugiavini and Pace, 2010), and Kimani found how divorced, separated or never married women are less likely to join the NHI programme in Kenya, when compared with currently married respondents (Kimani et al., 2012). These results seem also predictable in the Ghanaian case, if we think that according to the 2003 Act children are directly covered whenever both of their parents are enrolled on the NHIS. We will expect married women to be more likely to be enrolled and for the same reason it should hold the association according to which a greater “number of children” would induce both parents to pay for the NHIS. On the other hand, the same is not necessarily true for HH size, as family members may not coincide with their children. Among others, Jesu-Appiah  et al. in Ghana and Kirigia et al. in South Africa indeed  found in their study a significant negative effect of the household size on the likelihood of health insurance ownership as the larger the family, the less feasible the uptake for each member of such a family (Jesu-Appiah et al., 2011; Kirigia et al., 2005), while Buor in a Southern Ghanaian district and De Allegri et al. in Burkina Faso indicated the positive effect of a higher number of children at home on the likelihood of being enrolled on the NHIS and a Community Health Insurance scheme respectively (De Allegri et al., 2006; Buor, 2004). In an analysis of a private insurance purchase in Taiwan accordingly, households with more than four members were found to be more likely to be covered by a private health insurance in comparison with smaller families (Liu and Chen, 2002). In our study we further split the analysis into “number of sons” and “number of daughters” in order to see whether the child’s gender plays a role when it comes to the decision of buying health insurance, thus transferring the entitlement to the child whenever his/her father is also covered. What we expect is to have a positive relationship for both sons and daughters, as the 2003 Act does not obviously distinguish per gender. Given such exemption, the role of the household size on the probability of being enrolled will then depend on whether the family members actually coincide with the children.  
We also consider “the head of the household’s gender” to be an important factor affecting the choice of the enrolment on the NHIS.  According to some authors, the likelihood of the uptake in Ghana increased whenever the household was headed by a female, as such households would probably be more likely to experience the effects of a worse health in comparison with that one of men. (Dalaba et al., 2012; Chankova et al., 2010; Jesu-Appiah et al., 2011; Sulzbach et al., 2005). Osei-Akoto and Adamba found that in households where the sole income-earner is a female, the chances of at least a household member to be registered with the Ghanaian NHIS are higher, when compared with households where the sole earner is a male (Osei-Akoto and Adamba, 2011). Boateng  & Flanagan showed how the effects of education and urban living on the access to health care were reduced, once introduced self-determination variables of the woman, concluding that variables such as final say on family matter and purchase decisions, as well as the rejection of domestic violence, were capable to explain more of the variance in health outcomes. Such variables were compared with what the model did when only demographic variables were included in their analysis on Ghanaian women’s access to health care (Boateng  & Flanagan, 2008), as similarly reported by Hou and Ma on the maternal health services uptake in Pakistan (Hou and Ma, 2012). If we assume that this is the case, we probably have to expect women living in households headed by females and with greater self-determination to be more likely to be enrolled on the scheme in comparison with the counterpart living in male headed households.
The role of the occupation group in explaining enrolment levels is generally considered to be important and even more if we look at the NHIS financing methods in Ghana. According to the reformed health care system, workers belonging to the formal sector are SSNIT contributors and directly covered by the NHIS, while the payment of an insurance premium from informal sector workers entitles the latter to be covered by the NHIS. Osei-Akoto and Adamba conclude for Ghana, as Kimani and his colleagues conclude for the Kenyan NHI, that respondents working in the formal sector are more likely to be enrolled on the national scheme, when compared with their informal counterpart (Kimani et al., 2012; Osei-Akoto and Adamba, 2011). Tracing the informal sector is, however, a difficult task and may be more feasible to look at occupation categories instead of formal and informal sector. Osei-Boateng & Ampratwum’s study underlines how the distribution of occupational categories in rural locations differs from that one in urban locations, as the highest share of workers living in urban areas is employed in non-agricultural jobs compared with rural workers mainly engaged in agricultural activities, which furthermore constitute the biggest occupational category as well as the one with almost a third of the self-employed workers with the level of unemployment however resulting to be much higher in urbanized areas, as reported for Accra. At the same time, it is pointed out in their analysis how the rural informal sector is mostly characterized by agriculture, fishing and related informal activities, while informal construction and manufacturing employments dominate in urban locations (Osei-Boateng & Ampratwum, 2011). Trujillo estimates workers in the agricultural sector less likely to be enrolled on the Social Insurance scheme, when compared with the other categories, services, manufacturing, oil and mining sector (Trujillo, 2003). In South Africa Kirigia reported white collar occupations, being gainfully employed to increase the likelihood of health insurance coverage (Kirigia et al., 2005); in Burkina Faso De Allegri and his colleagues found being employed outside the farming sector as a significant determinant enrolment on Community Health Insurance Schemes (De Allegri et al., 2006 ); in Ghana Brugiavini and Pace show how the NHIS successfully captures women working as professionals and skilled manual workers, while failing to capture the weaker side of the job market, namely women working in the agricultural sector (Brugiavini & Pace, 2010). 
Despite the difficulty in predicting health insurance uptake behaviours as a result of a woman’s occupational category, considering the big share of informal sector workers among the other sectors, agricultural workers could expect to be less likely to enrol on the NHIS according to the reported findings on both the formal-informal sector and the enrolment across occupational categories.     
Concerning location-related factors, if we consider the great differences across “regions” as well as across “rural” and “urban areas” in Ghana, it is feasible to expect such factors play an important role in explaining enrolment levels. As regards regional variations, many authors point out on the Ghanaian NHIS performances in their research. They analyse how certain areas are characterized by higher enrolment levels and this possibly happens either as a result of different premium charges across different locations (Chankova et al., 2010), or perhaps as a result of consolidated historical patterns as for the Brong-Ahafo region, or related to the level of urbanization and wealth, as the Greater Accra region coverage levels show (Witter and Garshong, 2009). We will then expect the variables describing different “regions” to have an important association with the level of coverage, with some regions characterized by higher or lower levels when compared with some others (Dixon et al., 2011; Brugiavini & Pace, 2010; Chankova et al., 2010). In Dixon and his colleagues’ results on the role of the NHIS on the poor segments of the Ghanaian society, residents of Northern regions are more likely to enrol on the NHIS compared with their Southern counterpart, despite the historic underdevelopment and poverty of the North compared with the South. At a first view counterintuitive, this result could perhaps be explained partly by the earlier rise of community-based insurance schemes in the Northern regions therefore more prone to be exposed to the concept of risk-pooling and premium-benefits entitlements, but also characterized by a relatively stronger consolidated trust (Dixon et al., 2011).

The role played by the remoteness of the area, namely whether the household lives in a “rural area”, is shown to have a negative effect on the health insurance uptake by a number of studies. Sarpong et al., for instance, reported a positive association between being urban residents and the NHIS enrolment in Ghana and both in Harris et al.’s article on South African health insurance system and in Agba et al.’s evidence for the NHIS in Nigeria, the authors find residents of urban areas to be more likely to enrol on the scheme, while rural residents experience a lower likelihood of uptake (Harris et al., 2011; Sarpong et al., 2010; Agba et al., 2010; Boateng  & Flanagan, 2008; De Allegri, 2006; Buor, 2004). These results are however discordant with the ones provided by Jesu-Appiah and his colleagues, Brugiavini and Pace and Dixon and his colleagues, reporting a negative coefficient for the variable “urban” when controlling other factors. Jesu-Appiah et al. explain in their discussion whether such a result would actually match with the pro-poor and reach remote areas pursuit of the design of the new NHIS across districts. Our expectations on the sign of the coefficient for the variable “urban” is not clearly definable. Despite literature is much wider in reporting the positive effects associated with whether the individuals live in urban areas, the particular design of the Ghanaian national scheme could actually show us the opposite, according to what was also highlighted by Jesu-Appiah and his colleagues among others (Jesu-Appiah et al., 2011; Dixon et al., 2011; Brugiavini and Pace, 2010). Decentralization, pro-poor orientation, door-to-door programmes and health care campaigns could then explain a positive association between uptake levels and rural areas when compared with urban areas. Kirigia et al. further split rural and urban areas into formal and informal to describe the South African environmental quality within rural and urban areas, concluding how the latter counts more than the rural or urban location itself (Kirigia et al., 2005). 
Considering to some extent the role of  the distance from health facilities, we will include a variable defining whether the “distance from health facilities is a big problem” and whether it is “not a big problem” and such an indicator would somehow become a proxy of the distance from health care centres as a general description of the supply side. Following logics, the greater the distance, the lower the likelihood of being enrolled, particularly when taking transports also results as a big problem and such a concept is stated by many authors as a clear barrier to the access to health coverage. (Harris et al., 2011; Sarpong et al., 2010; Nketiah-Amponsah, 2009; Buor, 2004). Travel distance and transport costs represent a barrier to the access to health care services in many LMIC rural and poor provinces, usually found to experience lower rates of coverage, as reported in Harris et al.’s analysis on the inequitable access to health care in South Africa (Harris et al., 2011) and by Nketiah-Amponsah’s results on the demand for HI among Ghanaian women, negatively associated with greater distance from the nearest health care centre (Nketiah-Amponsah, 2009). Likewise Sarpong et al. conclude, in their analysis on the NHIS in Ghana, how the long distance from the nearest centre clearly correlates with low enrolment levels after adjusting for Socio-Economic Status. According to these findings they therefore suggest the factor of the distance from healthcare facilities as a criterion, among others, to set premium amounts (Sarpong et al., 2010). Distance affects rural and urban districts differently, as road networks and transport are far better in urban areas and consequently urban residents end up being affected less in terms of ability to reach the nearest healthcare centre (Buor, 2004). Distance from health facilities should then be expected to result as an important predictor for the enrolment and especially the farer the health facility, the lower the likelihood to be enrolled on the NHIS. Generally however the stronger the delocalization and the pursuit of pro-poor policies and door-to-door activities as well as educational campaigns, the greater the effect on uptake increase in those areas otherwise less reachable. If we consider the Ghanaian NHIS design, when it comes to reach distant communities and delocalize as much as possible Mutual Health Districts, it would not be surprising to find, as we discussed for rural areas, usually less reachable locations to be positively associated with the NHIS uptake, given the nature and structure of the programme itself. As found for Burkina Faso, greater distances are positively associated with the enrolment on Community Health Insurance and the authors support the fact that such an association would be a feasible result of health campaigns performed with the aim to reach distant communities (De Allegri et al., 2006). According to the pro-poor and decentralized nature of the original design of the NHIS, distance from health facilities and transport problems may be therefore positively related to uptake decisions, as we also assumed for rural residents. Although counterintuitive and not confirmed by common evidence, this could also be the case for Ghana, with rural residents living in remote and less reachable areas more likely to enrol on health insurance schemes.
4. Data and Methods
4.1. Data
The analysis was conducted using the nationally-representative individual data from the 2008 Demographic and Health Surveys (DHS) wave, providing information on the population and health situation in Ghana as a continuum of the previous Ghana DHS collected every five years. The material was collected over a period of three months, from early September to late November 2008 and was based on both the standard design of MEASURE DHS questionnaires and the previous 2003 DHS questionnaire. The surveys were collected using a two-stage sample according to the 2000 Population and Housing Census in order to produce separate estimates for key indicators for each of the ten regions in Ghana. The 2008 Ghana DHS was implemented by the Ghana Statistical Service (GSS) in collaboration with the Ghana Health Service (GHS) and the ICF Macro, through the Measure DHS Programme.  During the 2008 wave of survey three main questionnaires were included: Household Questionnaire, Women’s Questionnaire and Men’s Questionnaire (Ghana Statistical Service, Ghana Health Service and ICF Macro, 2009).
As our study focuses on Ghanaian women in childbearing age, we used the Women’s Questionnaires containing information on all women aged 15-49 from the Household Questionnaire. Women were asked questions about themselves and children born since 2003 covering background characteristics (age, education, religion, etc.), location, access to information, health insurance, family planning, reproduction, contraception and pregnancy factors, child health and nutrition, marital status, fertility preferences, sexual activity and knowledge about sexually transmitted diseases, respondent’s work and her husband’s background characteristics and work. In the 2008 Women’s Questionnaire a total of 4916 women between 15 and 49 was interviewed (GSS, GHS and ICF Macro, 2009). Using socio-demographic, economic, pregnancy status and some proxies for women’s self-determination, conceived as women’s empowerment when it comes personal decisions, the aim of the analysis consists in estimating the role of these four sets of factors on a Ghanaian woman’s likelihood to be enrolled on the NHIS. 
The choice of the explanatory variables selected was therefore based on both the NHIS design and structure and relevant selected literature and DHS data availability, as some determinants needed to be excluded despite their potential relevance to the study.

Particularly, we were able to account for the de facto region of residence and place of residence, namely urban and rural areas, religion, ethnicity, respondent’s age group, respondent’s education level, respondent’s current marital status, head of the household’s age group, distance and transport problems in getting medical advice or treatment, access to mass media information, household size, number of sons and daughters at home as socio-demographic determinants of a woman’s likelihood to be enrolled on the NHIS. We also include economic factors, namely the wealth index and respondent’s occupation group. Although not included in the first three DHS waves in Ghana, the wealth index is available since the 2003 GDHS. The wealth index is an indicator of the household wealth status built by combining information on household income and household assets ranging from a television to a bicycle or a car, as well as dwelling characteristics, such as source of drinking water, sanitation facilities and type of flooring material. Each asset is assigned a weight (a score) to calculate the weighted total score per each household and rank households in wealth quintiles (GSS, GHS and ICF Macro, 2009). We proceed by including respondent’s pregnancy factors: whether the woman is currently pregnant, the number of births during the previous year and the number of births during the last five years. We conclude with the introduction of respondent’s self-determination factors including the head of the household’s gender, the number of eligible (de facto) women in the household and the last variable showing whether getting the permission to reach health care facilities represents a big problem or doesn’t. 
Table 4 shows in detail which variables will be considered during the study and how the variables are defined, whether the variables are expressed in the continuous, categorical or binary (dummy) form and if the case, which is the reference category excluded from the equation and used as base reference. 

Table 4: Description of the variables included in the model
	Variable 
	Description
	Form and Variable name
	Reference

	NHIS
	Whether the respondent is enrolled or not on the NHIS
	Binary: 
covered by the NHIS (0,1)
	NHIS= 0:
Respondent not covered by the NHIS

	Region
	Respondent’s region of  residence
	Categorical (dummied): Western, Central, Greater Accra, Volta, Eastern, Ashanti, Brong-Ahafo, Northern, Upper East, Upper West.
	Greater Accra Region

	Urban
	Respondent’s place of residence
	Binary:

Urban (0,1)
	Urban = 0

Rural place of residence

	Distance is a Big Problem
	Distance to HC facilities for medical advice or treatment is a big problem; it is not a big problem.
	Binary: 

Distance is a Big Problem (0,1)
	Distance is a Big Problem = 0:
Distance is not a big problem

	Transport is a Big  Problem
	Taking transports to get medical advice or treatment is a big problem; it is not a big problem.
	Binary:

Transport is a Big Problem (0,1)
	Transport is a Big Problem = 0: 
Transport is not a big problem

	Age Group
	Respondent’s age group
	Categorical (dummied):

Age 15-19, Age 20-29, Age 30-39, Age 40-49
	Age 15-19

	Head of the Household’s Age
	Head of the household’s age.
	Categorical (dummied):

Age Household Head 15-30; Age Household Head 31-50; Age Household Head 50-plus
	Age Household Head 15-30

	Religion
	Religious view
	Categorical (dummied):

Christian, Muslim, Other Religion, No Religion
	No Religion

	Ethnicity
	Ethnic group 
	Categorical (dummied):

Akan, Ga/Dangme, Ewe, Guan, Mole-Dagbani, Grussi, Gruma, Mande, Other


	Akan 

	Marital Status
	Respondent’s current marital status. 
	Categorical (dummied):

Never Married; either Married or Living Together; either Divorced or Separated or Widowed or Not living together
	Never Married

	Household Size
	Total n. of household members
	Continuous
	No reference

	Number of Sons at Home
	Total n. of sons living at home
	Continuous 
	No reference

	Number of Daughters at Home
	Total n. of daughters living at home
	Continuous
	No reference

	Woman’s Education
	Respondent’s education level
	Categorical (dummied):

No Education, Primary Education, Secondary Education, Education Higher than Secondary 
	No Education

	Access to Mass Media
	Frequency of access to mass media information: radio, newspapers, tv.
	Categorical (dummied):

Reading newspaper/magazine once a week at least; Listening to radio once a week at least; watching television once a week at least.
	Dummied variables = 0

Reading/listening/
watching newspapers/radio/ television less than once a week

	Wealth Index
	Wealth Quintiles
	Categorical (dummied):

the Poorest; Poorer; Middle; Richer; the Richest.
	The Poorest

	Woman’s Occupation
	Respondent’s occupation group
	Categorical (dummied):

Not working; Manager, Professional, Clerical; Sales, Services, Skilled Manual; Agricultural, Unskilled Manual. 
	Not working

	Currently Pregnant
	Whether the respondent is currently pregnant
	Binary:

Currently Pregnant (0,1)
	Currently Pregnant=0: The respondent is either not currently pregnant or unsure to be pregnant.

	Births during last year
	Total n. of births in the last year
	Continuous 
	No reference

	Births during last 5 years
	Total n. of births in the last five years
	Continuous
	No reference

	Male Headed Household
	Head of the household’s gender
	Binary: 

Male Headed Households (0,1)
	Male Headed Household= 0:
The head of the household is a female

	Permission to go to  MCs is a big problem
	Whether getting permission to go to a MC is or is not a big problem.
	Binary: 

Permission is a Big Problem  (0,1)
	Permission is a Big Problem= 0

Getting the permission to reach MCs is not a big problem


Choosing the inclusion order of the explanatory variables in the model was mainly connected with the structure of the NHIS, the basic benefit package design and exemption policies. We start by including locational and background characteristics of the respondent and the household a woman belongs to. Locational factor are peculiar to analyse the delocalized nature of the scheme and background characteristics to correct for other socio-demographic factors. We introduce in a second model, wealth and occupational factors to correct for the role of economic factors and analyse the extent to which the target of a pro-poor design is actually achieved. So we will see whether economic factors reduce or strengthen the effect of each socio-demographic factor on the likelihood of being enrolled on the NHIS. In the third regression we add pregnancy factors considering that in July 2008 free maternal care was extended to all pregnant women regardless of the NHIS membership. We analyse the effect of pregnancy factors on the probability of being enrolled and, at the same time, we quantify the changed role of socio-demographic and economic factor, when we control pregnancy factors. We conclude by adding self-determination factors to quantify both the effect of this last set of variables on the probability of being enrolled and the effect of the inclusion on socio-demographic, economic and pregnancy factors considered in the previous models. In the next section we will report the results of the four logit models, progressively including socio-demographic, economic, pregnancy and self-determination factors.

4.2 Missing Data

The 2008 DHS dataset includes incomplete cases, anyway comparisons across models reasonably require the samples to be exactly the same (Long and Freese, 2001). Particularly, for a set of variables included in the analysis we only encountered light problems of incomplete cases, while other variables, presenting instead bigger concerns in terms of missingness, led us to their early exclusion from the analysis. 

The problem of incomplete information is a common concern in a statistical analysis and different methods are used to face the problem, according to the size as well as the reason of missingness. However, it is generally agreed that, for a coefficient, standard errors and hypothesis testing estimates to be accurate and unbiased, rates of 1% or less can be easily handled with simple methods and 1 to 5% missing values rates are considered manageable. Rates ranging between 5 and 15% necessarily have to be handled with more sophisticated methods and rates higher than 15%  can  severely affect the results interpretation (McKnight et al., 2008; Gelman & Hill, 2007; Acuna and Rodriguez, 2004; Allison, 2001). Contrarily, when the dataset has got missing information for the outcome under study, there is no real data issue as individuals do not contain information on the relationship between the regressors and the dependent variable. (http://www.statmodel.com/discussion/messages/22/218.html?1333494690).

Concerning the share of the outcome incomplete cases therefore, as no information is contained in these observations for the purpose of our study, we manually deleted 16 individuals (0.3%), for which the binary dependent response was missing from the original sample. 

As regards the explanatory variables, although the partner’s educational level and occupation were early included in the study as determinants of the NHIS enrolment, we later on decided to drop them due to the magnitude as well as the nature of the incomplete information. More than 30% data were missing for these variables creating collinearity problems. Moreover, imputation methods aiming at replacing such incomplete information may not have solved the problem, in fact information is incomplete because inexistent for women not married or for those who haven’t got a partner. We safely excluded the two factors, pointing on the fact that the study mainly focuses on women and children and for the same reasons we excluded the two variables defining whether final says on the woman’s health care and the decision on how to spend money is either taken by the woman on her own and by the woman together with her partner, or taken by her partner on his own or someone else. Incomplete data for the last two variables represented about a half of the sample and therefore capable to severely affect the results.

Once excluded from the study the aforementioned factors, the problem of missing information is strongly reduced as only 1.71% of the information is still missing, when the model includes socio-demographic, economic, pregnancy and self-determination factors. Particularly, the incompleteness is likely to be due to data processing error, as the DHSV Recode Manual assesses that “the question should have been answered, but the questionnaire contained no information for this variable (missing)” (Measure DHS, DHSV, 2012) meaning that errors more feasibly occurred either on the interviewer side or during the recoding of questionnaires into datasets. As incomplete data in our sample only constitute a very small share of the total information and are feasibly assumed to be unrelated to other independent variables or to the variable itself, simple case-deletion and traditional imputation methods are used.

For the single observation found with missing data for the variable representing the problem of distance, the variable representing problems of transport and the variable representing problems of permission to reach medical centres, we deducted the incomplete cases by the cold-deck method, choosing the value according to mean values reported for women with the same place of residence, wealth group and according to the NHIS enrolment status and then approximate the mean to the closer dichotomous result. We imputed the value 1 in case of a mean greater than 0.5 and accordingly the value 0 in case of means equal or lower than 0.5. 

For the remaining incomplete cases, there were 84 individuals missing data for only one variable. The 5 observations missing either region or ethnicity data were deleted due to the difficulty and related possible bias in imputing such values. The same was done for the three variables reporting the frequency of access to mass information (17 observations are dropped). Although missing cases in categorical variables are generally substituted by the variable mode in place of the mean, the 49 women missing information for the occupational group were dropped from the sample to avoid biased results, inflating or shrinking some occupational categories results instead of others. Under the assumption of incomplete data unrelated to other independent variables or to the variable itself, although mode imputation allows analysts to estimate the results keeping the sample size (on this side better than case deletion), by replacing  missing values with means, medians or modes of variable, whose values are missing, the variability for that variable is reduced, standard errors widen and coefficients as well as test statistics may be less accurate and precise, although such deleterious effects decrease the lower incomplete bulk of information (McKnight et al., 2008). As getting permission to reach medical centres is not a big problem for 92% of the sample, however, we can more safely replace the 6 missing values by the mode without being concerned of biased standard errors.

Finally, for the women missing information for the variables describing the problems of distance and transport, we assumed that individuals experiencing big problems of distance feasibly experience also transport problems and viceversa and therefore imputed values according to such an assumption in an attempt to reduce the negative effect that imputing the mode (0 in this case) to each incomplete case would have.

4.3. Methods

For the purpose of our study we perform a quantitative analysis, building an econometric binary response model in order to analyse the post-reform status of the NHIS enrolment distribution across the Ghanaian population. We observe the probability for the selected subjects to be enrolled on the NHIS, P(y=1), that varies according to the value of the explanatory variables. In the DHS questionnaire, the NHIS membership was built throughout  the question `What type of health insurance have you got?’ and whenever the respondent specifies the type as `national/district health insurance' she is considered enrolled on the NHIS. The variable was dichotomized in order to assume value 1, if the respondent is enrolled on the NHIS, and 0, if the respondent is not enrolled .
When the dependent variable is dichotomous, the choice is commonly between logit and probit models, since OLS models do not fit with binary outcomes resulting in predicted probabilities smaller than 0 and greater than 1, thus not consistent with the rules of probability and resulting in invalid standard errors and hypothesis tests. Logit and probit models solve these problems by fitting a non-linear function to the data, rescaling the function, fitting it between 0 and 1, replacing the linear function with an S-shaped curve in order to respect the extremes according to the form of the dependent variable. 
The two models are hardly distinguishable and the decision generally comes as one of convenience and convention, since the results generated are very similar. Probit and logit models  however differ in some small aspects that may drive the decision. Firstly, the logit model has heavier tails as it assumes a cumulative logistic distribution of the errors, while the probit one assumes cumulative normal distribution. Although the normal distribution assumption is more realistic in economics, it may not be appropriate in case of  “far from the mean” outliers. Moreover, logit analysis is considered to be computationally simpler and allows model interpretation in terms of odds. Probit models, on the other hand, can be generalized to account for non-constant error variances in more advanced econometric settings. The two distributions can significantly differ for small samples, while the results are very close when the sample size is significant. For this study, once accounted for the features of the country under study and for the variables used in the model, the choice of a logit model for the analysis was mainly related to the assumption that a greater number of data distributed on both extremes may be more realistic than a cumulative normal probit distribution of errors closer to the mean. 
In a logit model, the probability of the woman to be covered by the NHIS is represented by the logistic cumulative density function of the error term calculated at given values of the regressors. The full equation for the probability of being covered by the NHIS is described by the function:   
           Pr(NHIS=1|xi, xh)  =  NHIS* = ihi xihxh+ih
where xh  represents factors of the household the woman belongs to, xi individual characteristics of the woman and hi the error term incorporating both household and individual unobserved characteristics.
Respondents’ age, religion, ethnicity, marital status, number of sons and daughters, education, access to media information, problem of distance and transport from/to health care facilities, problem to get permission to go to medical centres, occupation group and pregnancy status, all represent women’ individual characteristics. Region and place of residence, wealth quintile, household size and number of eligible women in the household, the head of the household’s age and gender, represent instead the household and the head of the household’s factors. 
The logistic regression applies the maximum likelihood estimation and the coefficient () of the estimated binary logit model measures the impact of a one-unit change in an explanatory variable (x) on the log odds of the NHIS ownership, holding the other explanatory factors constant. So the probability of a certain event occurring is calculated.  Although logit models assume independence of errors across individuals, for the model to provide robust standard errors we cluster individuals in households, as we can feasibly assume errors to be independent of individuals, but not necessarily within households (Long and Freese, 2001).
In the section of the analysis and results we report coefficients measured in logged odds as well as marginal effects of the four models. Logit results allow us to interpret only the sign of significant coefficients measured in logged odds, but not the magnitude of the effect. A positive and statistically significant coefficient implies that the probability of being enrolled on the NHIS increases either as the explanatory variable increases (in case of continuous regressors) or as the explanatory variable moves from 0 to 1 (in case of dummy explanatory variables), ceteris paribus. Negative and statistically significant coefficients inversely imply a lower likelihood of the NHIS coverage, as the explanatory variable increases or moves from 0 to 1, ceteris paribus. The size of the effect is however difficult to be interpreted as coefficients are measured in logged odds and  marginal and discrete changes are not constant in comparison with the regressors (Long and Freese, 2001).
In order to analyse the magnitude of the coefficients, we run average marginal effects per each model. The calculation of marginal effects of each variables, when the variable is set at its mean (marginal effects at the means) value, was avoided as marginal effects on an hypothetical average individual are difficult and may not be very revealing when dummy regressors are included. Therefore we do not look at the change from 0 to 1 in the NHIS by holding variables fixed at their mean, as we are instead interested in the average probability of a certain consumer to be enrolled on the NHIS. For this purpose, the mean of the marginal effects on each individual, instead of the marginal effects on the mean individual, is calculated throughout average marginal effects (Bartus, 2005). The average marginal effects usually provide the best information about the marginal effects of the explanatory variables, when not interested in specific values. Statistically significant average marginal effects are interpreted as the average per cent point change in the probability of being covered by the NHIS, as the explanatory variable changes by one unit or from 0 to 1, ceteris paribus. 
The two-tail p-values are used to test individual slope coefficient hypothesis. The levels of confidence are set at 99%, 95% and 90% respectively represented in the tables of results by three, two and one asterisk. The Log-Likelihood Chi2 is used to test the overall significance of the model and the goodness of fit of the model is performed throughout two steps, where the former part consists in the evaluation of global goodness of fit  measures for the whole set of observations, and the latter part points at evaluating individual observations by looking at outliers and influential points. Global goodness of fit measures used include Log-Likelihood and Hosmer-Lemeshow tests, Efron-R2, Pseudo, Count and McFadden Adjusted R2, classification table and ROC curve. Further model diagnostics are performed throughout the analysis of the residuals in order to evaluate individual fit. An outlier is defined as an observation with an extremely large residual and represents poorly fitted cases as the dependent variable is not usual, given the values of the regressors (standardized residuals greater than +3 and smaller than -3 is the threshold we used), which may indicate sample peculiarities as well as data problems. A point of leverage, instead, is an observation with an extreme value on a predictor variable, when the latter significantly deviates from its mean value and is thus able to affect parameter estimates (Long and Freese, 2001). A case is therefore defined influential (we used the threshold Pregibon’s dbeta > .2), whenever its removal from the analysis causes remarkable changes in the coefficient estimates; it can be conceived as the product of leverage and the outlierness. We analyse standard residuals to detect outliers, leverage for influential points and Pregibon’s dbeta statistic to detect influential outliers. Furthermore we compare the baseline logit model with the model excluding outliers and influential cases according to the accuracy of the two models. The latter model is considered solely in case its classification accuracy is two per cent points higher than the baseline (Sarkar et al., 2011; LaValley M.P., 2008; Long & Freese, 2001; Hosmer and Lemeshow, 2000). 
5. Analysis and Results: NHIS enrolment Determinants and logit model results

In this section we provide relevant descriptive statistics of the variables included in the analysis to draw a general picture of the dataset used, followed by the interpretation of the model results defined by logit coefficients as well as average marginal effects.  

5.1. Descriptive statistics

In the tables below the shares of interviewed women per each categorical and dichotomous variable as well as the mean, minimum and maximum values for the continuous variables, are included in order to report simple descriptive statistics. 
Table 5 : Percentage of individuals per each category of non-continuous variables.

	Variable                                                                                    % individuals per each category in 2008

	NHIS enrolment
Not enrolled
                                                                                     59.5

Enrolled                                                                                                      40.5

	Region of Residence

Greater Accra
                                                                                     14.2

Western 
                                                                                       9.0

Central
                                                                                                       6.8

Volta
                                                                                                       8.4

Eastern
                                                                                                       9.8

Ashanti
                                                                                                     16.7

Brong-Ahafo                                                                                                 8.3

Northern
                                                                                     10.0

Upper East                                                                                                   7.6

Upper West                                                                                                  9.2

	Place of Residence

Rural                                                                                                             55.9

Urban                                                                                                           44.1 
                                                

	Problem of Distance

Not a Big Problem                                                                                      70.5

A Big Problem
                                                                                      29.5 

	Problem of Transport

Not a Big Problem
                                                                      70.7

A Big Problem     
                                                                                      29.3 

	Respondent’s Age

15-19   
                                                                                                      20.7

20-29
                                                                                                      34.4

30-39   
                                                                                                      26.1

40-49   
                                                                                                      18.8

	Head of the Household’s Age
15-30            
                         19.0 

31-50
                                                                                                       53.0

Over 50                                                                                                         28.0

	Religion

Christian
                                                                                                      74.0

Muslim
                                                                                                      16.8

Other Religion 
                                                                                        5.6

No Religion     
                                                                                        3.6

	Ethnicity

Akan
                                                                                                      43.7

Ga/dangme
                                                                                        6.4

Ewe
                                                                                                      12.8

Guan
                                                                                                        2.4

Mole-dagbani
                                                                                      21.7

Grussi
                                                                                                        4.6

Gruma
                                                                                                        4.1

Mande
                                                                                                        0.6

Other

                                                                                        3.8

	Current Marital Status

Married or Living with her Partner                                                          60.2

Divorced/Widowed/                                                                                     8.7 

Not Living with her Partner
        

Never Married                                                                                              31.1

	Respondent’s Education

No Education                                                                                               25.3
Primary Education                                                                                      20.4

Secondary Education
                                                                       50.6

Higher Education than Secondary                                                             3.7

	Frequency of Access to Information

Newspaper less than once a week                                                          86.5

Newspaper once a week at least                                                             13.5

Radio less than once a week                                                                     74.6

Radio once a week at least
                                                                        25.4

Television less than once a week                                                             50.4

Television once a week at least                                                               49.6

	Wealth Quintile
 

The Poorest
                                                                                       22.2

Poorer
                                                                                                       18.8

Middle 
                                                                                                       18.1

Richer

                                                                                       20.8

The Richest

                                                                        20.1

	Respondent’s Occupation

Not Working                                                                                                  4.7

Managerial/Professional/Clerical                                                            45.7

Sales/Services /Skilled manual                                                                 26.9 

Agricultural/Unskilled manual                                                                  22.7

	 Currently Pregnant

No or Unsure
                                                                                        92.7 
Yes
                                                                                                          7.3

	Head of the Household’s Gender
Female                                                                                                          36.3
Male
                                                                                                       63.7

	Problems of Permission to Reach Medical Centres
Not a Big Problem
                                                                       91.6
A Big Problem
                                                                                         8.4


Table 6:  Mean, minimum and maximum values per each continuous variable.

	Variable
                                                                                          mean                                      min-max

                                                                             

	number of household members (listed)
                        5.2949                                       1-22


sons at home
                                                                          .7859

	                                        0-6    

	daughters at home
                                                          .7662                                        0-7    

	births in the last year
                                                          .1495                                        0-2

	births in the last five years
                                                          .6115                                        0-4  

	number of eligible women in the household
                        1.6359                                        1-6


The Republic of Ghana is divided into ten administrative regions and rural areas are more populated than their urban counterpart. Particularly urban and rural areas are differently distributed across regions as Greater Accra is the most urbanized region, while Upper East and West, Volta and Northern region are highly rural.
Wealth distribution is not uniform across regions as regions in prevalence rural, are also characterized by a high share of respondents belonging to the poorest string of the society, while the highly urbanized Greater Accra region shows the lowest share of individuals belonging to the poorest wealth quintile. 
Mole-Dagbani, Grussi and Gruma ethnicities prevail in Northern regions, while Akan, Ga-Dagme and Ewe are mostly located in Central and Southern regions.  

In rural places of residence there is a greater number of women with no education in comparison with urban areas where a greater share of women with a higher education than Secondary is shown. The difference is weaker when it comes to Primary and Secondary education. Not surprisingly the gap in terms of educational level is similarly identifiable in terms of differences across wealth quintiles: on average, the richer the wealth quintile, the higher the share of women per each higher educational attainment group. Although distance and transport problems to reach healthcare facilities on average represented a big problem for the 30% of the sample, these feasibly had the greatest impact on rural places of residence compared with urban locations.

Women’s unemployment is lower in rural areas. Agricultural workers represent 43% of rural workers and less than 1% in urban locations. Managers, professionals and clericals instead are employed more in urban areas, as the share of employed in sales, services or as skilled manual workers, that is greatly higher, almost the double, in urban locations (60% against 35%). Moreover, women tend to have greater number of children in rural areas compared with their urban counterpart, despite the lower level of female unemployment rates in rural locations.
As our analysis focuses on deriving a proper econometric model in order to analyse the role of the women’s described demographic, background socio-economic, pregnancy and self-determination factors on the likelihood of a Ghanaian woman to be enrolled on the NHIS, we now conclude with a short report on relevant summary statistics of the outcome under study. 
According to the 2008 GDHS, on average 40.6% of Ghanaian women in the sample is enrolled on the NHIS; our binary dependent variable takes value 1, whenever the respondent is enrolled, and 0, whenever the respondent is not enrolled on the scheme.

As shown by the descriptive statistics enrolment levels across wealth quintile, the richer the wealth group, the higher the enrolment shares: both the “poorest” and  “poorer” wealth quintile group enrolment levels lie below the mean across groups (40.6%), as in the poorest quintile group 31% of women is enrolled on the scheme, in poorer quintile 34.9% is enrolled, in the middle 40.3%, in richer 48% and in the richest quintile 49% of the women is enrolled. The graph below (Graph 1) shows the overall percentage of women’s enrolment and the enrolment percentage by wealth quintile.
Graph 1: Women’s NHIS enrolment shares by wealth quintile 


[image: image4.emf]40.6

31

34.9

40.3

48

49

0

10

20

30

40

50

60

mean 1st 2nd 3rd 4th 5th

Percentage 

enrolled 

women

Average enrolled women and women's enrolment by

wealth quintiles

NHIS enrolment by wealth quintile 

mean

1st

2nd

3rd

4th

5th


As most of the women lived in urban areas, it is quite relieving to notice that the difference in uptake levels between rural and urban locations was relatively small as 44% of urban residents is enrolled versus nearly 38% in rural locations (Graph 2). It is important to underline here that rural locations are the place of residence of most of the individuals falling in the poorest quintiles as well as the biggest share of the richest group live in urban areas, showing that the Ghanaian NHIS system has not failed to boost enrolment levels across the whole territory and particularly in rural and poor areas. 
Regional differences in Ghana are instead remarkable: Greater Accra (25.2%), Central (25.2%), Volta (30.6%) and Northern region (38.9%) are confirmed as the regions with the lowest share of women covered by the NHIS, while Eastern (48.5%), Brong-Ahafo (58.3%), Upper East (57%) and Upper West region (47.5%) show the greatest coverage levels. Western region with 40.6% and Ashanti with 41.3%  are  roughly in line with average figures. For most of the uncovered respondents distance and transport represent a big problem, mostly a burden in rural location, while much less present in urban areas. 
Graph 2: Women’s NHIS enrolment shares by place of residence 
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When we look at enrolment levels by the respondent’s educational attainment, there is little difference between the share of covered women without any education or with a Primary education (nearly 33%). The gap arises however when we look at women, who attained Secondary and higher education, with a share of enrolled women of 46%  for the former and 57% for the latter group. 
Among women belonging to the managerial, professional, clerical category, almost 60%  are covered, followed by services, sales and skilled manual workers with 43%,  non-working women with 41.5% and agricultural and unskilled manual workers, with 32%. 
Enrolment levels by age group show that women between 30 and 39 covered by the NHIS represent the biggest group, followed by 40-49 aged women. Women between 15 and 19 enrolled on the NHIS represent the smallest share. Differences in uptake levels across age group are not so wide as range is between 38.7% among 15-19 aged women and 43.5% among 30-39 aged women. 
In the sample, 7.4% of the women is pregnant, however among  pregnant women, only 48.8% is covered by the NHIS and among not pregnant women, or women being unsure to be pregnant, the rate is 39.9%.
Among women living in a female headed household, 38% are enrolled compared with 42% of enrolled women belonging to male headed households.

5.2. Determinants of the NHIS enrolment among women in childbearing age.

This section provides empirical evidence following from the logit regression results on the likelihood enrolment on the NHIS of a Ghanaian woman as measured by coefficients (see Appendix) and average marginal effects (Table 4) of the estimated logit model. Table 4 provides average marginal effects, standard errors in parenthesis and p-values indicated by asterisks according to four different model specifications, as reported by the four columns. Model 1 includes only socio-demographic factors, model 2 adds economic factors, model 3 adds pregnancy factors and model 4 adds self-determination factors as to reflect women’s empowerment. For categorical variables introduced in the analysis as dummies, one category is omitted and serves as the base or reference category to make comparisons with the other categories. 

According to the analysis of outliers and influential cases, as reported by the two classification tables and ROC curves (see Tables 2 -3 and Graph 2-3 in the Appendix), the accuracy of the results improved by less than 2 per cent points, when outliers (standardized residuals > 3 or < -3) and influential points (dbeta > .2) are excluded from the model. Therefore we keep the baseline model including outliers and influential points for the interpretation of the results. Graph 4 in the appendix gives a graphical picture of both the residual distribution and their influential effect represented by the size of the circles.

Model misspecifications tests have shown that the four models are correctly specified and no relevant variable is omitted. Particularly, the Log-Likelihood ratio tests show that, when socio-demographic, economic, pregnancy and self-determination factors are  included in the analysis, the model fits the data better than the model only including the intercept. It is shown how the progressive inclusion of the four sets of variables significantly improves the model fit to the data, as the Hosmer-Lemeshow goodness of fit test is insignificant, suggesting that the models fit the data reasonably better once the sets of factors are included. The Efron-R2 indicates how 17.6% of the variance in the dependent variable can be explained by model 4 including the entire set of explanatory variables. The Pseudo-R2 model as well as McFadden’s Adjusted R2 increase with the progressive extension of the model, as reported by the results on the models’ goodness of fit. In most cases, however, whether the model is a good fit, it does not necessarily mean that individual predictions are correct too. The classification table and the ROC curve showed that correctly classified cases in the complete model are 69.5%, as also reported by the Count-R2 measure. The model (model 4) is overall statistically significant at a significance level of 99% as indicated by the Chi2 test. 
Individually however the coefficients of the three variables of the respondent’s age group, that is heads of household who are older than 50, other religion, Ga-Dangme, Guan, Grussi, Gruma and Mande ethnicity, Divorced/Widowed or women not living together with their partner, household size, number of daughters at home, Primary education achieved by the respondent, frequency of access to radio information, respondent employed in services, sales or skilled manual jobs, number of births in the last 5 years and number of eligible women in the household, are not statistically significant and we cannot derive conclusions for these factors effects on the likelihood of coverage by the NHIS. 
The lowest predicted probability (pr(NHIS=1)) for the full model, according to model 4  post-estimation predictions, is .015 and the highest probability is .971. The post-estimation average predicted probability for a Ghanaian woman in childbearing age to be covered by the scheme is .405  (see Graph 1 in the Appendix).

Table 7: Logit average marginal effects results

	NHIS
	Average Marginal Effects

	
	model 1
	model 2
	model 3
	model 4

	Socio-Demographic Factors
	
	
	
	

	
	
	
	
	

	Western Region
	0.220***
	0.260***
	0.257***
	0.261***

	
	(0.0304)
	(0.0290)
	(0.0288)
	(0.0287)

	Central Region
	0.0730*
	0.0957**
	0.0921**
	0.0964**

	
	(0.0431)
	(0.0422)
	(0.0416)
	(0.0418)

	Volta Region
	0.206***
	0.244***
	0.246***
	0.251***

	
	(0.0378)
	(0.0359)
	(0.0356)
	(0.0356)

	Eastern Region
	0.307***
	0.343***
	0.345***
	0.345***

	
	(0.0278)
	(0.0258)
	(0.0253)
	(0.0253)

	Ashanti Region
	0.210***
	0.239***
	0.239***
	0.242***

	
	(0.0271)
	(0.0262)
	(0.0258)
	(0.0259)

	Brong-Ahafo Region
	0.413***
	0.457***
	0.460***
	0.463***

	
	(0.0239)
	(0.0209)
	(0.0206)
	(0.0206)

	Northern Region
	0.337***
	0.389***
	0.388***
	0.391***

	
	(0.0371)
	(0.0323)
	(0.0323)
	(0.0323)

	Upper East Region
	0.492***
	0.527***
	0.528***
	0.536***

	
	(0.0261)
	(0.0207)
	(0.0206)
	(0.0192)

	Upper West Region
	0.418***
	0.456***
	0.460***
	0.465***

	
	(0.0309)
	(0.0258)
	(0.0253)
	(0.0248)

	Urban
	0.0505***
	-0.0594***
	-0.0597***
	-0.0583***

	
	(0.0183)
	(0.0200)
	(0.0200)
	(0.0197)

	Distance is a Big Problem
	-0.0920***
	-0.0902***
	-0.0905***
	-0.0842***

	
	(0.0214)
	(0.0219)
	(0.0219)
	(0.0217)

	Transport is a Big Problem
	0.0226
	0.0359*
	0.0380*
	0.0392*

	
	(0.0215)
	(0.0214)
	(0.0215)
	(0.0216)

	Age 20-29
	-0.0133
	-0.0258
	-0.0250
	-0.0249

	
	(0.0212)
	(0.0216)
	(0.0218)
	(0.0217)

	Age 30-39
	0.0286
	0.00959
	0.0241
	0.0266

	
	(0.0269)
	(0.0274)
	(0.0279)
	(0.0280)

	Age 40-49
	0.0224
	0.00407
	0.0325
	0.0321

	
	(0.0309)
	(0.0306)
	(0.0326)
	(0.0327)

	Head of the Household’s Age 31-50
	0.0535**
	0.0443**
	0.0457**
	0.0428*

	
	(0.0223)
	(0.0225)
	(0.0220)
	(0.0223)

	Head of the Household’s Age over 50
	0.0471*
	0.0424
	0.0459*
	0.0421

	
	(0.0262)
	(0.0261)
	(0.0259)
	(0.0262)

	Christian
	0.128***
	0.107***
	0.111***
	0.114***

	
	(0.0363)
	(0.0355)
	(0.0346)
	(0.0341)

	Muslim
	0.130***
	0.112**
	0.114**
	0.119***

	
	(0.0486)
	(0.0473)
	(0.0464)
	(0.0456)

	Other Religion
	-0.0436
	-0.0404
	-0.0346
	-0.0278

	
	(0.0497)
	(0.0480)
	(0.0484)
	(0.0483)

	Ga-Dangme
	-0.0269
	-0.000444
	-0.000979
	0.00120

	
	(0.0321)
	(0.0311)
	(0.0309)
	(0.0309)

	Ewe
	-0.0684**
	-0.0568**
	-0.0608**
	-0.0600**

	
	(0.0280)
	(0.0278)
	(0.0273)
	(0.0272)

	Guan
	0.0245
	0.0365
	0.0361
	0.0381

	
	(0.0528)
	(0.0511)
	(0.0510)
	(0.0512)

	Mole_Dagbani
	-0.0850**
	-0.0698**
	-0.0725**
	-0.0739**

	
	(0.0351)
	(0.0351)
	(0.0356)
	(0.0355)

	Grussi
	-0.0465
	-0.0390
	-0.0429
	-0.0523

	
	(0.0476)
	(0.0458)
	(0.0460)
	(0.0455)

	Gruma
	0.0239
	0.0449
	0.0413
	0.0378

	
	(0.0449)
	(0.0437)
	(0.0438)
	(0.0440)

	Mande
	0.143
	0.131
	0.142
	0.142

	
	(0.106)
	(0.102)
	(0.101)
	(0.102)

	Other Ethnicity
	-0.0729*
	-0.0730*
	-0.0686*
	-0.0703*

	
	(0.0406)
	(0.0412)
	(0.0415)
	(0.0411)

	Married or Living Together
	0.111***
	0.117***
	0.0870***
	0.0800***

	
	(0.0210)
	(0.0212)
	(0.0225)
	(0.0239)

	Divorced, Widowed, Not Living with her Partner
	0.0117
	0.0280
	0.0120
	0.0181

	
	(0.0336)
	(0.0336)
	(0.0333)
	(0.0335)

	Household Size
	0.00297
	0.00546
	0.00502
	0.000330

	
	(0.00362)
	(0.00353)
	(0.00354)
	(0.00456)

	Number of Sons at Home
	0.00941
	0.0119*
	0.0108
	0.0138*

	
	(0.00727)
	(0.00720)
	(0.00799)
	(0.00803)

	Number of Daughters at Home
	-0.00901
	-0.00482
	-0.00589
	-0.00497

	
	(0.00796)
	(0.00801)
	(0.00879)
	(0.00881)

	Primary Education
	0.0435**
	0.0218
	0.0223
	0.0244

	
	(0.0216)
	(0.0211)
	(0.0212)
	(0.0213)

	Secondary Education
	0.161***
	0.115***
	0.115***
	0.114***

	
	(0.0207)
	(0.0216)
	(0.0216)
	(0.0217)

	Higher Education than Secondary
	0.229***
	0.106**
	0.0996**
	0.0958*

	
	(0.0407)
	(0.0499)
	(0.0498)
	(0.0495)

	Newspapers once a week at least
	0.0768***
	0.0572**
	0.0603**
	0.0602**

	
	(0.0235)
	(0.0240)
	(0.0239)
	(0.0238)

	Radio once a week at least
	0.0105
	0.00492
	0.00562
	0.000238

	
	(0.0171)
	(0.0167)
	(0.0165)
	(0.0167)

	Television once a week at least
	0.105***
	0.0417**
	0.0439**
	0.0446***

	
	(0.0167)
	(0.0174)
	(0.0172)
	(0.0170)

	Economic Factors
	
	
	
	

	
	
	
	
	

	Poorer
	
	0.0961***
	0.0955***
	0.0987***

	
	
	(0.0264)
	(0.0265)
	(0.0265)

	Middle
	
	0.169***
	0.171***
	0.174***

	
	
	(0.0253)
	(0.0255)
	(0.0254)

	Richer
	
	0.258***
	0.261***
	0.260***

	
	
	(0.0298)
	(0.0302)
	(0.0300)

	The Richest
	
	0.332***
	0.335***
	0.334***

	
	
	(0.0328)
	(0.0330)
	(0.0328)

	Managerial, Professional, Clerical
	
	0.0670*
	0.0653
	0.0706*

	
	
	(0.0395)
	(0.0397)
	(0.0396)

	Sales, Services, Skilled Manual
	
	-0.0117
	-0.0112
	-0.0126

	
	
	(0.0194)
	(0.0193)
	(0.0192)

	Agricultural, Unskilled Manual
	
	-0.0559**
	-0.0513**
	-0.0527**

	
	
	(0.0236)
	(0.0238)
	(0.0240)

	Pregnancy Factors
	
	
	
	

	
	
	
	
	

	Currently Pregnant
	
	
	0.110***
	0.111***

	
	
	
	(0.0251)
	(0.0249)

	Number of Births in the last year
	
	
	0.0755***
	0.0779***

	
	
	
	(0.0208)
	(0.0207)

	Number of Births in the last 5 years
	
	
	-0.00467
	-0.00174

	
	
	
	(0.0131)
	(0.0133)

	Self-determination Factors
	
	
	
	

	
	
	
	
	

	Male Headed Households
	
	
	
	0.0299*

	
	
	
	
	(0.0175)

	Number of Women in the Household
	
	
	
	0.0150

	
	
	
	
	(0.0131)

	Permission is a Big Problem
	
	
	
	-0.0823***

	
	
	
	
	(0.0256)

	
	
	
	
	

	Observations
	4,829
	4,829
	4,829
	4,829


Notes: Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1; data clustered by the household for robust SE.

Base Categories: Greater Accra Region; Age 15-19; Head of the Household ’s Age 15-30; No Religion; Akan; Never Married; No Education; the Poorest; Not Working. 
The average marginal effects results in the table show evident differences across administrative regions concerning women’s likelihood of enrolment on the NHIS. Female residents of Northern regions (Upper East, Upper West and Northern region) and Brong-Ahafo region are consistently more likely to enrol on the NHIS compared with female residents of Greater Accra and Southern regions. Despite the latter residents are found to be more educated, lower share and higher shares of women belong to the poorest and highest wealth quintile respectively. Greater Accra shows the worst performances in terms of an enrolment level, though it is highly urbanized, so mostly unaffected by distance and transport problems (Buor, 2004), and though it presents the lowest share of respondents belonging to the poorest wealth quintile. Upper regions instead show a greater likelihood of enrolment, despite both highly rural and greater shares of households belonging to the poorest quintile and  a greater burden of distance and transport.
Perhaps either greater difficulties in enrolling women in urbanized areas, or a higher ability to pay out-of-pocket, but also higher women’s unemployment rates in urban areas compared with their rural counterpart, might help to explain regional discrepancies and particularly the gap North-South in accordance to what was stated in Witter and Garshong’s study. Another explanation might also rely on the pro-poor and aiming at reaching rural areas activities, as the development of such policies might have played a significant role on a woman’s enrolment status. Ghanaian NHIS policies in favour of a highly decentralized organization to reach rural and remote areas and oriented to poor and weak segments of the society, may have therefore played an important role in both Northern and highly poor and rural-based regions, in line with what Kirigia et al., 2005, concluded in their South African study. Finally, despite not provable in this study, historical differences concerning the early introduction of community-health-insurance-schemes in Northern regions compared with their Southern counterpart, accompanied by an earlier exposition to the concept of risk-pooling, entitlements and trust, may describe the result of these findings according to Dixon and his colleagues’ conclusions  to a certain extent at least.
Importantly, although living in urban areas had a positive influence in model 1 on the probability to be enrolled, once economic and pregnancy factors are introduced, the sign of the coefficient switches to negative indicating instead a lower probability for urban residents to be covered by the scheme. Urban residents are about 6 p.p. less likely to be covered by the NHIS compared with their rural counterpart, keeping all other factors constant. Contrarily to both what we expected and what most of analysed literature predicted, the negative coefficient for the urban resident therefore puts our results in line with Jesu-Appiah et al., Dixon et al. and Brugiavini and Pace’s findings. Somewhat it proves the positive effects in terms of enrolment likelihood of uptake in rural areas achieved by the NHIS, as initially stated in the programmatic design, through delocalization as well as activities to reach rural locations. The success of the reform in capturing non-urban residents represents, therefore, an appreciable achievement, but it raises concerns on the NHIS success in capturing women residing in urbanized areas, as already reported for Greater Accra region.
However, despite the appreciable results in terms of rural rather than urban enrolment, 

the distance from the nearest healthcare centre represents a clear barrier to health coverage as shown by the negative coefficient of the distance and in line with what is reported in most of the analysed studies. Being the problem of distance in rural areas much more influential compared with their urban counterpart, such results might be interpreted as a potential reduction of the greater likelihood of enrolment reported for rural residents, thus somewhat contradicting the results of rural and urban residents’ likelihood of enrolment. Although living in rural areas increases the probability of enrolment, the distance from healthcare centres, mainly a burden in rural locations, decreases a woman’s likelihood of enrolment shading light on a corrected effect of the role of location on the enrolment on the NHIS. Although women reporting big problems of transport are more likely to be covered, the effect of big problems of distance is significant at 1% level, while the result for the variable describing the problems of transport is only significant at 10% level, leading to weaker conclusions about the positive role of the transport problems. The discordant signs of distance and transport variables may moreover potentially be explained by the fact that individuals reporting transport problems may likely correspond to residents of remote areas targeted by NHIS transport policies. 
Despite the funding role of the Catholic Church, Muslims and Christians are almost equally more likely to be covered, compared with women who answered not to belong to a religious group. So our results are in line with Brugiavini and Pace’s findings reporting the success of the NHIS in capturing Christian and Muslim women and partially in line with studies finding Christians and Catholics particularly as more likely to be covered. As regards the role of ethnicity, perfectly in line with Dixon and his colleagues’ main conclusions and partly following the ones provided by Brugiavini and Pace, Ewe, Mole-Dagbani and other ethnicities are less likely to be covered by the NHIS, when compared to the prevalent Akan (base category) ethnic group. Although religion presents almost no concerns as Christians (74%) and Muslims (17%), representing the great majority, are equally likely to enrol, the Mole-Dagbani and Ewe ethnicities (22% and 13% of the total sample respectively), accounting for the marginal change, are until 7 per cent points less likely to be enrolled, therefore more feasibly presenting concerns in terms of the enrolment level across different ethnicities compared with differences across religion groups. As minor ethnicities prevail in Northern regions, while Akans are mainly present in Central and Southern regions, we should consider the role of prevalent Northern ethnicities as a barrier to the enrolment in such locations and attribute therefore to ethnic prevalence across regions as influencing regional differences in the likelihood of enrolment on the NHIS.  
Nothing can be assessed about the household size as well as for the number of daughters living in the household, as these coefficients are not statistically significant. What can be assessed is however the positive role of the number of sons living in the household on the probability for a woman to be covered by the NHIS, as similarly reported by Buor for the Ghanaian Ahafo-Ano Southern district and De Allegri and his colleagues for Burkina Faso. According to the exemption policy, children are exempted, if both parents are covered. Our results might therefore reflect the positive effects of the policy rules pushing mothers to purchase health coverage to let their child/children benefit from free coverage, eventually to a greater extent in rural locations, where women generally give birth to greater number of children. However, although we do not know their husband’s insurance status, being more than a half of the interviewed women not covered by the NHIS, it becomes feasible to assess that at least these women’s children are not entitled to free coverage. Besides the positive incentive for bigger families’ mothers to enrol in order to let their children benefit from the exemption policies eventually more in rural areas, such conclusions highlight a major challenge for policy-makers in terms of ensuring full benefits to children regardless of their parents’ enrolment status.

Women married or living with their partner are more likely to enrol compared with never married women (base category), perhaps as a result of positive effects of the pooling of resources effect increasing with the number of children as well as expected pregnancies. The resulting greater likelihood of the NHIS enrolment among women married or living together with their partner is in line with the major findings reported in the reviewed literature and particularly with Dixon et al., Brugiavini and Pace and Nketiah-Amponsah for Ghana as well as for other African countries.

The effect of Secondary education and higher education than Secondary  positively influences a woman’s likelihood to be enrolled in comparison with women with no education. The effect of Secondary education however is surprisingly slightly higher than the effect of higher education. It may however reflect what is generally shown for the highest wealth quintile, namely richer (and similarly highly educated) individuals may be less likely to purchase insurance against the risk of illness according to the lower risk for health expenditures to become catastrophic or else, and the lower need for health care of such individuals. Another explanation relates instead to the propensity among highly educated women to purchase private health insurance. The positive effect of a woman’s Secondary or higher level of education on the probability of the NHIS enrolment, compared with women with no education is in line with homogeneous findings in the reviewed literature. Moreover, a more frequent access to media information positively influences the probability of being enrolled. On average, individuals reading newspapers and watching television once a week at least have a higher probability (6 and 4.5 p.p. respectively) to enrol compared with individuals, whose access is less frequent than once a week, ceteris paribus. The positive effects found for the coefficient of the access to television is consistently reduced when economic factors are introduced, while the same cannot be said for newspapers, cheaper and easily reachable media information. Nketiah-Amponsah describe a similar result, since they found access to information through newspapers and television to be positively influencing the NHIS enrolment, with newspaper having a greater positive effect.  
Concerning the likelihood of coverage as determined by wealth status, women belonging to richer wealth groups are more likely to be enrolled compared with those in the poorest group (base category) with differences ranging from poorer quintile being on average 9.9 p.p. to the richest being on average 33.4 p.p. more likely to enrol, compared with the poorest quintile. These results in line with both preliminary expectations and most of the studies conducted in Ghana confirm the evidence of the inequitable access to health care across Ghanaian population wealth groups. Despite the pro-poor design of the NHIS and the setting of premiums and contributions according to socio-economic status, strong inequalities across wealth quintile groups in terms of likelihood of enrolment on the NHIS raise an important question on whether the funding principles of the reform are actually in practice. As these findings might perhaps be partly explained by the excessively restrictive exemption policies applying to indigents, the “core poor”, data records inaccuracy might also fail to capture the real wealth status and therefore bring districts to set flatter premiums especially for informal sector. Although evidence is clear in stating that just a very small share of individuals living under the poverty line in Ghana  is classified as “indigent” (Dixon et al., 2011; Chankova et al., 2010), better risk-equalization formulas may be better implemented once available and reliable data records exist. The flatter the contribution in comparison with the real ideal contribution, the greater the adverse selection effects when it comes to the choice of enrolment. Improvements in the availability of data records to trace income and wealth levels may therefore help to better impute individual contributions and avoid excessively high or low premium contributions, playing an influential role on the choice of enrolment particularly for poor segments of the society.

As regards the occupational role, however, differences are on average quite small with women employed as managers, professionals or clericals more likely to be covered and agricultural and unskilled manual workers 5.3 less likely to be covered, compared with non-working women, keeping other factors constant. These results are in line with what literature as well as expectations predicted. In accordance with the findings highlighted by Brugiavini and Pace in their article, the Ghanaian NHIS successfully captures women working as a professional, a clerical or a manager, while it fails to capture the weaker side of the job market, namely women working in the agricultural sector. The lower likelihood of enrolment among individual working in the agricultural sector is also in accordance with other reviewed studies in Sub-Saharan countries (De Allegri et al., 2006; Kirigia et al., 2005). Agricultural workers, mostly present in rural areas, represent the biggest occupational group as well as the one with the highest share of self-employed workers, almost one third of them, while informal construction and manufacturing employments dominate in urban locations. As informal sector workers represent most of the working population and considering the difficulties in determining their true income levels and related contributions as well, the success of the NHIS in extending coverage levels will largely depend on the extent to which the healthcare system will be able to reach these segment of the population.

Although the respondent’s age was not statistically significant, so that it could not be interpreted in our analysis, the inclusion of such a factor remains essential. Health status depreciates with age making the latter an important predictor of individuals’ health and need. In order to account for a woman’s healthcare need, we included women’s current pregnancy status, and as expected a worse health status as a result of a pregnant woman’s greater need for care increases the probability of a woman to be enrolled on the NHIS. On average pregnant women are 11 p.p. more likely to be covered compared with non-pregnant women, ceteris paribus, but the effects might be expected to drop in the forthcoming years as a result of the recent maternal policy introduction. Evidence of the enrolment self-selection due to pregnancy is therefore quite consistent, although the effect may have been weakened by the new 2008 policy introduction. Our model may thus suffer of a light endogeneity problem due to the introduction of  the mentioned maternal policy, as the share of women who got pregnant between July and the moment of the interview (from early September to late November) may have been entitled to receive free maternal care, albeit not covered by the NHIS from July on. 
In the literature, Brugiavini and Pace’s study accounts for the number of previous pregnancies, the pregnancy variable is not-significant and it does not allow interpretations. If we exclude Brugiavini and Pace’s analysis of a woman’s pregnancy status as determinant of her NHIS enrolment, we necessarily perform a partial comparison with the remaining reviewed literature. We can instead partially compare our results with Chankova et al. and Trujillo’s studies reporting chronic ills to be more likely to enrol on the NHIS in Ghana and the SHI in Colombia respectively, as well as with Kirigia et al.’s South African research showing a negative association between good to excellent self-assessed health status and the demand for health insurance, compared with bad to very bad health status. To this extent we are able to provide an interpretation on the role of a woman’s pregnancy status on the probability to enrol, adding some evidence to previous research as we found studies focusing on either the overall health status or the presence of chronic diseases rather than on pregnancy status. 
Free from endogeneity concerns is instead the positive association between the number of births in the year before the interview and the probability to be covered by the scheme. According to our results from the average marginal effects, whenever the number of children born in the previous year increases by one, the probability of a woman to be covered by the NHIS on average increases by 7.8 p.p. As expected therefore, according to premium exemptions policies applying to pregnant women, women, who gave birth to one child or more in 2007, are also more likely to be enrolled in 2008. Although premium renewal is annual and some women might have therefore dis-enrolled from the NHIS after the period of pregnancy, the results report a greater likelihood of pregnant women in the previous year to be enrolled the year later perhaps partly reflecting exemption policy applying to children, when both parents are covered, according to what is also found for the effect of a greater number of sons living within the household on the likelihood of their mothers’ enrolment.

Contrarily to both what was expected and what is generally predicted by literature, women living in households headed by males are 3 p.p. more likely to be covered, albeit both the coefficient and the marginal effect are statistically significant at 10%  significance level. Although households headed by females positively influence the likelihood of uptake according to any of the reviewed previous studies accounting for such a determinant in Ghana (Dalaba et al., 2012; Jesu-Appiah et al., 2011; Chankova et al., 2010; Sulzbach et al., 2005), our results show exactly the opposite, highlighting a lower likelihood of uptake among female headed households. Such results, although discordant, may be related to some unexplained characteristics of the head of the household like occupation and education. It could be speculated, for instance, that male headed households also correspond to households whose male head is either highly educated or employed at a managerial or a professional level. Even if without any certainty, we may interpret these results as a potential stronger role of male heads of the household in providing health coverage and protection to female members, compared with the female headed families. In line with what was expected for self-determining factors, having problem to get the permission to reach medical facilities averagely decrease the probability of being covered by the NHIS. As regards  Boateng and Flanagan’s findings on the role of women’s self-determination factors in the household, we only partially agree with their results, as we found no evidence of female headed households to be more likely to enrol, but the sole evidence of a greater likelihood of enrolment whenever getting the permission to go to a medical centre is not a big problem.  

5.3. Study limitations 
The first main limitation of the study stands in the inability to control policy intervention that followed the NHIS introduction. In July 2008 free maternal care for pregnant women was extended to all women regardless of their enrolment status, introducing a potential endogeneity that may slightly bias our findings on the role of pregnancy status for the likelihood of enrolment. Although hardly accountable throughout the dataset, the negative expected effect of the 2008 maternal care extension of the likelihood of coverage by the NHIS is easily predictable as a consequence of the reduced incentives resulting from its new introduction. During 3 up to 5 months between the maternal policy introduction and the date of the interview (since before if the introduction was announced in advance, as feasible) certain women may have taken the decision either not to enrol or to deregister. The resulting potential effect would then be incorporated in a slightly lower likelihood of enrolment among currently pregnant Ghanaian women. 

As regards a woman’s health status and therefore her need for healthcare, as well as her related adverse selection behaviour, when it comes to the choice of coverage, the presence of attributes, such as self- assessed health status or chronic illnesses, were not captured in the analysis. Although we included pregnancy status and number of previous pregnancies as well as the respondent’s age in order to account for health status and healthcare needs of a woman in childbearing age, the omission of the mentioned attributes may influence the results. 

The study moreover omits supply side as well as quality indicators, as the distance from health facilities is the sole proxy for the supply side, given the lack of supply side information in the DHS. We therefore considered these determinants are feasibly reflected in regional differences. Out-of-pocket expenditures furthermore were not considered for the same reason, although such an omission may not be very influential, given the extended basic package covering 95% of the Ghanaian reported diseases.
Another limitation of this study refers to incomplete cases encountered in the 2008 GDHS. Since interviewed women’s responses were inexistent for a significant share of the DHS data on their partner’s educational level and occupation group, we decided to exclude the latter factors from the analysis. Although such an omission may be reflected in biased estimates for the included variables, we accounted for a potential unobserved effect as a part of the effect of the head of the household’s age and gender. As the target of our study is mainly made up of women and their children, we dropped their partners’ determinants in favour of the head of the household’s factors. We also excluded two self-determination variables: the former defining whether the final say on her healthcare decisions is taken by either the woman on her own, or together with her partner, or by her partner on his own, or someone else; the latter defining whether the decision on how to spend money is again a result of a determining role of the woman or she has no influence on such a decision. These variables were not included as incomplete cases represented almost a half of the sample, although the potential relevance of such determinants is not rejected. 
6. Conclusions 
In this paper we analysed the potential of the NHIS in both enrolling Ghanaian women and enhancing the access to health care in order to speculate on the achieved aims of the 2003 reform of the Ghanaian healthcare system. The Ghanaian experience is one of the multiple existing forms of Social Health Insurance: mandatory and characterized by risk-pooling across districts, funded through either contributions or premiums and complemented by both value-added taxes on goods and services and the Ministry of Finance contributions in order to assure an extended basic coverage, with premium exemptions applying to poorer and weaker segments of the Ghanaian society. It was found that at the end of 2008, 40.6% of the women in the sample was covered by the NHIS, even though a big share still remains uncovered raising concerns on the extent to which the distribution of enrolment across the population actually reflects the aims stated in the initial design of the new healthcare system.

The results of the model show evident differences across administrative regions concerning a woman’s likelihood of enrolment on the NHIS. Female residents of Northern regions (Upper East, Upper West, Northern region) and Brong-Ahafo region are consistently more likely to enrol on the NHIS compared with female residents of Greater Accra and Southern regions, despite the latter residents are found to be more educated, lower share and higher shares of women belong to the poorest and highest wealth quintile respectively. We should therefore give a closer look at Greater Accra and Southern regions, as the results report them as the worst performers in terms of both enrolment shares and likelihood of enrolment. On the same line, female residents of rural areas are found to be more likely to enrol, if compared with urban residents, once controlled economics factors. Despite the shares of enrolled women in rural areas are lower than the respective share for urban residents, rural female residents’ probability to be enrolled on the NHIS is higher than the probability of enrolment among urban female residents. Somewhat it proves the positive outcome in terms of enrolment likelihood of uptake achieved by the NHIS, as initially stated in the programmatic design. The success of the reform in capturing non-urban residents represents therefore an appreciable achievement, but it raises concerns on the NHIS success in capturing women residing in Southern and urbanized areas, as already reported for Greater Accra region, feasibly requiring more efficient policies relating to weaker segments of the society.
However, the problem of distance represents a clear barrier to the enrolment especially in rural areas where distance is a greater burden and somewhat reduces the positive effects that being a rural resident had on the probability of uptake. Policy-makers therefore, beside the appreciable results in terms of rural residents’ enrolment, might not avoid to consider significant enrolment issues, when it comes to women experiencing a big problem of distance from healthcare facilities in rural areas.

Moreover, despite the success in reaching both rural residents and historically underdeveloped regions, uptake differences persist across wealth quintile as one of the main inequality factor determining the enrolment, therefore we should be paid a greater attention to it. Having greater ability and a better health status explain the lower likelihood of enrolment among richer women, so either poorer and lower educated women, or employed in agricultural and unskilled manual jobs, or belonging to marginal ethnicities can better explain the lack of enrolment in terms of inability to pay. Despite the pro-poor design of the NHIS requires the setting of premiums and contributions according to socio-economic status as well as exemption groups, strong inequalities across wealth quintile groups, in terms of likelihood of enrolment on the NHIS, raise an important question on whether the funding principles of the reform are actually in practice. We might give a closer look at both excessively stringent exemption policies applying to indigents and a scarcely efficient system of data records, in order to improve efficiency and equity, when it comes to the enrolment across wealth quintiles. That’s what should happen if the ultimate aim is to increase the access to the scheme especially among poor and weak strings of the Ghanaian society, as initially stated by the reform. 
As regards the occupational role, agricultural workers mostly present in rural areas represent the biggest occupational group, as well as the one with the highest share of self-employed workers, almost one third of them, while informal construction and manufacturing employments dominate in urban locations. Incorrectly too high or too low contributions applying to informal sector workers eventually lead individuals to self-select into the NHIS, according to their relative financial incentive or their personal health status. A closer look at the informal agricultural sector in rural areas, as well as at unskilled manual workers in urban areas, may further contribute to the enhancement of enrolment levels. Informal sector workers represent most of the working population and considering the difficulties in determining their true income levels and related contributions, the success of the NHIS in extending coverage levels will largely depend on the extent to which the healthcare system will be able to reach these segments of the population. 
On the other hand, greater likelihood of enrolment of women married or living together with their partner can be interpreted to a certain extent as a positive reflection of the exemption policies, according to which children under 18 are exempted from premium contributions, whenever both parents or guardians are covered. Married or living together couples may therefore be incentivized to uptake insurance coverage by pooling financial resources as a form of protection against catastrophic expenditures of a greater number of children. Women with a greater number of sons living in the household accordingly are found to be more likely to enrol compared with women with a lower number of children reflecting the potential positive effect of exemption policies. Eventually, as women living in rural areas generally give birth to a greater number of children compared with their urban counterpart, the effect would be greater in rural locations. Furthermore, as pregnant women covered by the NHIS would be entitled to free maternal care until the new July 2008 extension to non-covered women, the positive effect of both being pregnant and a greater number of births during the year before the interview, also potentially reflects the design of exemption rules. It is particularly appreciable the effect of a greater number of children born in the year before the interview in order to assess a continuity enrolment despite the end of the pregnancy period.  

As more than a half of the interviewed women is however not covered, we can speculate that on average at least a half of the children may fail to be covered, even more if we consider their fathers’ coverage status, highlighting a major challenge for policy in terms of ensuring full benefits to children regardless of their parents’ enrolment status.

As regards the adverse selection effects reflecting the highest likelihood of enrolment among pregnant women, aware of a worse health status due to pregnancy, the major challenge would follow sustainability issues as long as women in worse health status are provided incentives for their enrolment. Since July 2008, however, either the size of the NHIS self-selection effects due to pregnancy, or a greater number of new-borns, may have been declining. As a consequence a declining association is expected to show the effects of the free maternal care policy applying regardless of the NHIS coverage. Further researches on the effect of the July 2008 free maternal care policy might therefore be useful to understand women’s likelihood of the NHIS uptake, as well as adverse selection effect .
Women from Ewe and Mole-Dagbani (13% and 22% of the total sample respectively) mainly present in Northern regions, fail to be reached compared with women from Akans, 43.5% of the sample and mainly present in Central and Southern regions, as the two groups as well as other ethnicities are about 6 to 7% less likely to be covered. Differences across religion groups are not a concern, while bigger concerns raise for the enrolment across ethnic groups, therefore according to regional differences in terms of religious composition. 
Having a Secondary education or a higher education than Secondary is another important determinant of the choice of a woman’s enrolment on the NHIS and reading newspapers once a week at least significantly and positively influences women’s uptake, more than television, whose effect once controlled economic factors is significantly reduced. Educational campaigns and enhanced access to health information through cheaper means of communication like newspapers may therefore have a greater positive effect of NHIS enrolment levels across the whole population. 

In conclusion, in line with preliminary expectations older heads of households increase the likelihood of a woman’s enrolment, while women living in female headed households were contrarily to our expected results less likely to enrol compared with their male headed counterpart. Perhaps a stronger role of male headed households in providing health coverage and protection to their female members, compared with female headed families, may explain such unexpected results. It could therefore be explained by certain unobserved factors, such as the head of the household’s occupation, potentially influencing the ability to financially protect household members. Anyway in line with preliminary expectations there is the negative role of problems to obtain the permission to reach a medical centre as to reinforce the argument of social and cultural differences among the Ghanaian women. 
6.1. Reflections on policy aims and possible extensions

According to what the evidence from the results shows in terms of influence of location, socio-demographic, pregnancy and self-determining factors on the likelihood of a woman’s uptake, relevant policy aims might therefore reflect in:

· Greater attention to the reduction of North-South differences as to lower geographical disparities, focusing on weaker segments in urbanized areas. 

· Greater attention to rural areas feasibly experiencing problems of distance, education, access to media and information and prevalence of marginal ethnicities.

· General improvements in terms of inclusion of the poorest segment of the society in the scheme, as exemption rules are excessively strict, appear to be applying to indigents.  
· Analysis of the informal sector giving major attention to agriculture, manufacturing and improvement of the data records. Creation of work opportunities in order to engage women in white-collar employments would create instead a positive likelihood of enrolment among women. Yet, policies aiming at boosting the agricultural sector and women employed as unskilled manual workers, when it comes to the enrolment, might help to reduce the negative effect of such occupations. 
· Attempting to successfully include women belonging to a female headed household, to this extent weaker compared with its male headed counterpart.

· Attempting to reconsider the design of exemption rules applying to children under 18, whenever their parental coverage as a requirement for the children’s entitlement represent a clear barrier for a significant share of children, eventually falling among the poorest and weakest households or households living at a consistent distance away from healthcare centres.

· Smaller concerns about adverse selection effects due to pregnancy, as these findings, other than being “socially beneficial”, are expected to shrink and eventually disappear as a result of the July 2008 free maternal care policy. 
· Contributions enforcement, whenever reflecting the real socio-economic status, would also increase the likelihood of enrolment as a way to reduce the negative impact of the formally compulsory, but in practice voluntary, contribution to the NHIS as well as to boost cross-subsidisation.
· Focusing the attention on finding the way to include lower risk individuals in the scheme in order to improve the sustainability of the NHIS. According therefore to the initial aims of the reform, the effective compulsoriness enrolment would grant the financial sustainability of the scheme, allowing a more efficient redistribution across either poor and rich, or healthy and unhealthy members, or members living either in better or in scarce performing regions.   
· Premium contribution reflecting the real socio-economic and health status, related to better data recording systems, as well as increased enrolment of low risk individuals. The smaller the incentives for adverse selection, the smaller the financial problems, as related to the sustainability of the scheme as the bigger and heterogeneous the population covered by the NHIS, the greater the sustainability of the scheme, as a result of a more efficient redistribution across different sub-groups of the Ghanaian society. 
Potential extensions to this analysis include, in addition, a deeper analysis on the differences across regions and perhaps on the major difference between Northern and Southern regions. Informal sector jobs, unemployment and poverty in Southern areas and the problem of distance, the informal sector and poverty in Northern regions might be given a closer look. The flattening of premium contributions for informal sector workers across all regions might be solved with a better system of data records in order to reflect the real related contribution according to their socio-economic status. 
Moreover, policies occurred during the years of their introduction between 2003 and 2008 could not be accounted for. The free maternal policy introduced in July 2008 might have biased our results as Ghanaian women’s incentives to the enrolment might feasibly be reduced. A further research, on the extent to which the new policy might have changed a woman’s incentive to enrol as a result of the design of exemption policies, may help explaining a woman’s probability of enrolment and its related adverse selection effects. 
Further studies, moreover, might be conducted to understand the effect of transport problems in terms of reaching health facilities, as the positive albeit weakly significant effects of big problems of transport follows the opposite direction of the effect of distance problems, somewhat contradicting the findings on the latter. 

In conclusion, despite the evident success of the NHIS in reflecting the structure and design of the scheme as well as premium exemption policies, our results reflect considerable differences in terms of likelihood of enrolment across Ghanaian women. 
A greater attention to geographical differences, poorer and lower educated women, women engaged in the informal sector and women belonging to marginal ethnicities might therefore represent the policy priority, if the ultimate aim is a broader and eventually universal coverage. In addition, if the health of children under 18 is a major concern, children’s entitlement applying regardless of their parental enrolment status might reflect in greater performance in terms of enrolment, particularly among children belonging to poorer and weaker households.
Finally, policy-makers should boost the inclusion of lower risk individuals in the scheme, in order to improve the sustainability of the NHIS. Therefore according to the initial aims of the reform, the effective compulsoriness of the enrolment would grant the financial sustainability of the scheme, allowing a more efficient redistribution across either poor and rich, or healthy and unhealthy members, or members living in either better or scarce performing regions.   
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Appendix

Table 1: Logit coefficients results

	
	Logit Coefficients

	
	model 1
	model 2
	model 3
	model 4

	Socio-Demographic Factors
	
	
	
	

	
	
	
	
	

	Western Region
	1.058***
	1.298***
	1.292***
	1.315***

	
	(0.158)
	(0.163)
	(0.162)
	(0.163)

	Central Region
	0.349*
	0.470**
	0.455**
	0.478**

	
	(0.206)
	(0.207)
	(0.206)
	(0.208)

	Volta Region
	0.997***
	1.226***
	1.246***
	1.277***

	
	(0.197)
	(0.201)
	(0.202)
	(0.205)

	Eastern Region
	1.501***
	1.752***
	1.774***
	1.784***

	
	(0.160)
	(0.164)
	(0.163)
	(0.164)

	Ashanti Region
	1.020***
	1.200***
	1.209***
	1.230***

	
	(0.142)
	(0.145)
	(0.143)
	(0.145)

	Brong-Ahafo Region
	2.115***
	2.514***
	2.556***
	2.589***

	
	(0.172)
	(0.183)
	(0.183)
	(0.187)

	Northern Region
	1.725***
	2.135***
	2.131***
	2.165***

	
	(0.240)
	(0.250)
	(0.250)
	(0.254)

	Upper East Region
	2.823***
	3.327***
	3.368***
	3.503***

	
	(0.276)
	(0.291)
	(0.295)
	(0.298)

	Upper West Region
	2.230***
	2.612***
	2.660***
	2.717***

	
	(0.242)
	(0.245)
	(0.246)
	(0.249)

	Urban
	0.243***
	-0.300***
	-0.303***
	-0.297***

	
	(0.0876)
	(0.103)
	(0.104)
	(0.103)

	Distance is a Big Problem
	-0.450***
	-0.455***
	-0.459***
	-0.427***

	
	(0.108)
	(0.113)
	(0.114)
	(0.113)

	Transport is a Big Problem
	0.109
	0.179*
	0.190*
	0.197*

	
	(0.104)
	(0.107)
	(0.108)
	(0.109)

	Age 20-29
	-0.0641
	-0.129
	-0.126
	-0.126

	
	(0.103)
	(0.108)
	(0.109)
	(0.109)

	Age 30-39
	0.137
	0.0476
	0.120
	0.133

	
	(0.129)
	(0.136)
	(0.139)
	(0.140)

	Age 40-49
	0.108
	0.0202
	0.162
	0.160

	
	(0.148)
	(0.152)
	(0.161)
	(0.162)

	Head of the Household’s Age 31-50
	0.259**
	0.221*
	0.229**
	0.215*

	
	(0.109)
	(0.113)
	(0.111)
	(0.113)

	Head of the Household’s Age over 50
	0.226*
	0.210
	0.229*
	0.211

	
	(0.126)
	(0.130)
	(0.129)
	(0.131)

	Christian
	0.642***
	0.549***
	0.574***
	0.590***

	
	(0.191)
	(0.188)
	(0.185)
	(0.183)

	Muslim
	0.620***
	0.550**
	0.562**
	0.588***

	
	(0.231)
	(0.231)
	(0.228)
	(0.225)

	Other Religion
	-0.214
	-0.204
	-0.175
	-0.141

	
	(0.248)
	(0.246)
	(0.248)
	(0.247)

	Ga-Dangme
	-0.131
	-0.00221
	-0.00491
	0.00604

	
	(0.158)
	(0.155)
	(0.155)
	(0.155)

	Ewe
	-0.336**
	-0.287**
	-0.309**
	-0.306**

	
	(0.141)
	(0.144)
	(0.142)
	(0.142)

	Guan
	0.118
	0.180
	0.179
	0.189

	
	(0.251)
	(0.249)
	(0.250)
	(0.252)

	Mole_Dagbani
	-0.423**
	-0.356*
	-0.372**
	-0.381**

	
	(0.183)
	(0.185)
	(0.189)
	(0.190)

	Grussi
	-0.229
	-0.198
	-0.219
	-0.269

	
	(0.240)
	(0.236)
	(0.240)
	(0.241)

	Gruma
	0.115
	0.221
	0.205
	0.188

	
	(0.214)
	(0.213)
	(0.215)
	(0.217)

	Mande
	0.675
	0.636
	0.693
	0.695

	
	(0.501)
	(0.493)
	(0.490)
	(0.497)

	Other Ethnicity
	-0.363*
	-0.375*
	-0.354
	-0.364*

	
	(0.210)
	(0.221)
	(0.222)
	(0.221)

	Married or Living Together
	0.544***
	0.589***
	0.439***
	0.405***

	
	(0.106)
	(0.110)
	(0.115)
	(0.122)

	Divorced, Widowed, Not Living with her Partner
	0.0565
	0.139
	0.0597
	0.0904

	
	(0.161)
	(0.165)
	(0.166)
	(0.167)

	Household Size
	0.0143
	0.0272
	0.0251
	0.00166

	
	(0.0174)
	(0.0175)
	(0.0176)
	(0.0229)

	Number of Sons at Home
	0.0455
	0.0592*
	0.0540
	0.0695*

	
	(0.0352)
	(0.0359)
	(0.0401)
	(0.0404)

	Number of Daughters at Home
	-0.0435
	-0.0240
	-0.0295
	-0.0250

	
	(0.0384)
	(0.0399)
	(0.0440)
	(0.0443)

	Primary Education
	0.210**
	0.108
	0.112
	0.122

	
	(0.104)
	(0.105)
	(0.106)
	(0.107)

	Secondary Education
	0.780***
	0.569***
	0.570***
	0.570***

	
	(0.105)
	(0.108)
	(0.109)
	(0.110)

	Higher Education than Secondary
	1.083***
	0.512**
	0.486**
	0.469*

	
	(0.202)
	(0.239)
	(0.240)
	(0.240)

	Newspapers once a week at least
	0.363***
	0.280**
	0.297**
	0.297**

	
	(0.109)
	(0.116)
	(0.116)
	(0.116)

	Radio once a week at least
	0.0510
	0.0245
	0.0281
	0.00120

	
	(0.0825)
	(0.0830)
	(0.0828)
	(0.0838)

	Television once a week at least
	0.502***
	0.206**
	0.218**
	0.222***

	
	(0.0805)
	(0.0861)
	(0.0855)
	(0.0848)

	Economic Factors
	
	
	
	

	
	
	
	
	

	Poorer
	
	0.476***
	0.476***
	0.494***

	
	
	(0.132)
	(0.133)
	(0.134)

	Middle
	
	0.838***
	0.851***
	0.868***

	
	
	(0.131)
	(0.132)
	(0.132)

	Richer
	
	1.274***
	1.297***
	1.301***

	
	
	(0.160)
	(0.163)
	(0.163)

	The Richest
	
	1.697***
	1.725***
	1.725***

	
	
	(0.199)
	(0.202)
	(0.201)

	Managerial, Professional, Clerical
	
	0.327*
	0.320*
	0.347*

	
	
	(0.190)
	(0.192)
	(0.192)

	Sales, Services, Skilled Manual
	
	-0.0585
	-0.0560
	-0.0636

	
	
	(0.0969)
	(0.0973)
	(0.0971)

	Agricultural, Unskilled Manual
	
	-0.280**
	-0.258**
	-0.266**

	
	
	(0.119)
	(0.121)
	(0.122)

	Pregnancy Factors
	
	
	
	

	
	
	
	
	

	Currently Pregnant
	
	
	0.539***
	0.543***

	
	
	
	(0.122)
	(0.121)

	Number of Births in the last year
	
	
	0.378***
	0.391***

	
	
	
	(0.104)
	(0.104)

	Number of Births in the  last 5 years
	
	
	-0.0234
	-0.00873

	
	
	
	(0.0654)
	(0.0667)

	Self-Determination Factors
	
	
	
	

	
	
	
	
	

	Male Headed Households
	
	
	
	0.150*

	
	
	
	
	(0.0889)

	Number of Women in the Household
	
	
	
	0.0752

	
	
	
	
	(0.0659)

	Permission is a Big Problem
	
	
	
	-0.427***

	
	
	
	
	(0.139)

	Constant
	-3.613***
	-4.080***
	-4.164***
	-4.271***

	
	(0.278)
	(0.304)
	(0.302)
	(0.316)

	
	
	
	
	

	Observations
	4,829
	4,829
	4,829
	4,829


Notes: Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1; data clustered by the household for robust SE.

Base Categories: Greater Accra Region; Age 15-19; Head of the Household’s Age15-30; No Religion; Akan; Never Married; No Education; the Poorest; Not Working. 

Graph 1: Distribution of predicted probabilities
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Table 2: Classification table when outliers and influential points are excluded.
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Correctly classified                        69.48%

                                                  

False - rate for classified -   Pr( D| -)   28.74%

False + rate for classified +   Pr(~D| +)   34.35%

False - rate for true D         Pr( -| D)   48.46%

False + rate for true ~D        Pr( +|~D)   18.33%

                                                  

Negative predictive value       Pr(~D| -)   71.26%

Positive predictive value       Pr( D| +)   65.65%

Specificity                     Pr( -|~D)   81.67%

Sensitivity                     Pr( +| D)   51.54%

                                                  

True D defined as NHIS != 0

Classified + if predicted Pr(D) >= .5

   Total          1954          2875          4829

                                                  

     -             947          2348          3295

     +            1007           527          1534

                                                  

Classified           D            ~D         Total

                       True         

Logistic model for NHIS

. lstat


Table 3: Classification table when outliers and influential points are excluded (stdres excluded if bigger 3 or smaller -3;Pregibon’s dbeta bigger .2)
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Correctly classified                        69.96%

                                                  

False - rate for classified -   Pr( D| -)   28.06%

False + rate for classified +   Pr(~D| +)   34.17%

False - rate for true D         Pr( -| D)   47.18%

False + rate for true ~D        Pr( +|~D)   18.48%

                                                  

Negative predictive value       Pr(~D| -)   71.94%

Positive predictive value       Pr( D| +)   65.83%

Specificity                     Pr( -|~D)   81.52%

Sensitivity                     Pr( +| D)   52.82%

                                                  

True D defined as NHIS != 0

Classified + if predicted Pr(D) >= .5

   Total          1933          2868          4801

                                                  

     -             912          2338          3250

     +            1021           530          1551

                                                  

Classified           D            ~D         Total

                       True         

Logistic model for NHIS

. lstat


Graph 2: ROC curve including outliers and influential cases
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Graph 3: ROC curve excluding outliers and influential cases [image: image10.emf]0.00
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Graph 4: Scatterplot Standardized Pearson Residuals and Pr(NHIS)
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NHIS enrolment by place of residence
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