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Background: Access to medical care is one of the major issues affecting human health. This study aims to investigate inequality in access to medical care in the townships in Kermanshah, Iran.

Methods: Methodology approach includes a descriptive-analytic study followed by determining the degree of development of the townships calculated in terms of access to medical care through the hierarchical cluster analysis and the combined model of human development index. Additionally, the mean center and standard distance tests are handled in a geographic information system software to identify the deployment pattern of the status of access to medical care indexes.

Results: As for the ratio of physicians, nursing staff, paramedical staff, administrative staff of health care, dentists, pharmacists, hospitals, general and specialized clinics, radiology, rehabilitation centers and laboratories to a population of 10,000, the results of analyzing the findings were indicative of unequal distribution of facilities at the level of townships. This is based on The results of comparing the mean centers of population and health facilities showed that the centers of both data categories were located in Kermanshah. The two standard distances (i.e., population and health facilities) demonstrated that the health facilities witnessed more dispersion in the northwestern regions than the concentration of population in the central and southeastern regions of the province.

Conclusions: The results indicated that the indexes of development of facilities and healthcare resources were not distributed equitably and with a balance between the townships of the Kermanshah Province.
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Introduction

Health systems are always faced with key challenges in relation to primary healthcare. These include developing and retaining workforce, information management, financing the health sector and fair provision [1], distribution of infrastructure and resource allocation management [2, 3], affordability, availability and accessibility of health services [4–6], and matching services to the needs of the public [7, 8]. Based on researches access to health services is a multi factorial issue and dependent on many differ determinate factors including: presence of facilities, personnel population density, socio-economic status, payments required, transport, willingness of health services to accept cultural minorities, physical accessibility for people with disabilities, gender considerations, and cultural attitudes and beliefs about health services and their usefulness. Besides, higher access and use of health services is more needed for some at risk groups such as: mothers, babies, older people or others in the population whose health is relatively more at risk- for example those with chronic health conditions [9–14]. In a situation where the provision of services is traditionally measured by indexes such as the number of physicians and hospital beds per unit of population [15], the fair distribution of health services has always been one of the major concerns of health systems worldwide [8, 16]. Not to mention, despite the growing rate of economic growth and dramatic advances in the health sector in the last century, there are still huge inequalities in this respect [17–19], and this has even been one of the main challenges in developed countries [20], especially in Iran [21].

Access to healthcare services is a prerequisite for creating equity in the health of societies, and the right to healthcare will create equal opportunities in societies [22]. Furthermore, laying the groundwork for the equitable enjoyment of health-related interventions is the most significant work that the health system can take to achieve social justice in terms of health. It should be noted that wellbeing is not something that can be distributed directly among people. From the perspective of health, ‘social justice' denotes justice in the distribution of health in society, which is why the health policymakers and stake holders based their strategies on the fair distribution of the determinants of health [23, 24]. Since unbalanced distribution of services leads to the inefficiency and inappropriate service provision [17, 24] (e.g., imbalances in health workforce in terms of quantity, quality, and distribution), will have consequences for health [25]. In 2008, the world health organization (WHO) announced that all people should have access to healthcare in accordance with their needs, regardless of their payment power [26]. The lack of proper access to medical care in societies has resulted in negative consequences, such as social inequity, increased disease, growing mortality from illnesses, accidents and unbalanced distribution of services [17, 24, 27].

Research indicates that inappropriate concentration of facilities and medical care is seen as a major problem in many countries [8, 24, 28–32]. This problem has also been observed in Iran [25]. Similarly, in Iran, Shahabi et al. [33] reported that the privileged provinces were three times better than the underprivileged ones in terms of the ratio of physicians, hospital beds, laboratories and radiology services to the population. In another similar study conducted by Mehrjardi et al. [34], the status of development and ranking of Iranian provinces were addressed in terms of access to the indexes of the health sector. The results of their research revealed that among 30 provinces of Iran, 12 were developed, nine were semi-developed, and nine were underdeveloped, in their categorization, Kermanshah Province was among the semi-developed provinces [34]. Studies conducted in Kermanshah the high significant rates for HIV/AIDS [35], cancer [36], cardiovascular diseases [37], accidents [38], high total fertility rates [39], and inadequate access to health centers [11]. Such evidences revealed the need for assessing healthcare resources and surviving the access to these cares.

Since increasing the level of health and easy access to medical care are among the most prominent needs in development plans and considering the fact that the Kermanshah Province is one of the deprived provinces of Iran and given the prevalence of the above mentioned challenges in Kermanshah, this paper aimed to investigate the inequality in access to medical care in the townships based in Kermanshah, Iran according to population density.



Materials and methods


Study design

The study was a descriptive-analytic study, and the required statistics and information were collected from the population and housing census conducted by the main referral Statistical Center of Iran (SCI) in 2011 and the Vice Chancellery for the Department of Treatment at Kermanshah University of Medical Sciences. In Kermanshah province, 14 townships located they are including: Kermanshah, Islamabad, Dalahu, SarpulZahab, Qasr-e Shirin, Gilan-e-Gharb, Javanrood, Paveh, Salas-e Babajani, Ravansar, Harsin, Sahneh, Kangavar, and Songhor. It should be noted that the borders of these townships were determined according to the administrative-political divisions of the year 2015. In this study these 14 townships were investigated in terms of access to standardized medical care indexes according to population density and based on covered population included: the nursing staff, paramedical staff—the non-physicians working in the field of health—(such as physiotherapy, occupational therapy, speech therapy and radiography, anesthesia, laboratory sciences, and radiology), the administrative personnel of health and treatment, doctors (general practitioners and specialists), dentists, pharmacists, hospitals, active beds in hospitals, clinics (general and specialized), radiology, rehabilitation centers, and finally laboratories.

In this study, the coefficient of variation of the ratio of access indexes to the medical care to a population of 10,000 residing in townships was employed as an index for showing the lack of uniformity [40]. More to the point, the higher this index, the greater the dispersion of the above-mentioned variable would be. This index is calculated as follows [41]:
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CV = Coefficient of variation

Standard deviation = σ

Mean = μ

The degree of development of the townships was calculated in terms of access to medical care using the hierarchical cluster analysis (HCA) through the Ward Algorithm [42], and the combined model of human development index (HDI) [43]. In this regard, the townships were classified according to these indices into 3 groups as deprived, developing and privileged groups, respectively.

The overall structure of the HDI Model is shown as follows in Formulae 2.
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WhereXirepresents the indexes used in the HDI model [43].

The second stepwise the definition of the mean index for each of the townships for achieving this aim Formulae 3 was applied.
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In this formulae Xj represents the average index for each township, and Xi represents the indexes used in the HDI Model.

The third step of this method was to calculate the human development which its value is between zero and one (the closer the obtained value to one, the more developed it will be) [43]. This was assessed by Formulae 4.
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The tests were employed to identify the deployment pattern of the status of accessing to medical care indexes across the Kermanshah-based townships were including: Mean Center and Standard Distance.

(A) Mean Center: It is the mean of geographical latitude and longitude coordinates of all features within the scope of the study, and its calculation is appropriate for both tracking the changes in the spatial distribution of terrains and their comparisons. It is calculated as follows [11]:

[image: image]

Where Xi and yi are the coordinates for feature i, and n is equal to the total number of features.

(B) Standard Distance (SD): It is a method for examining the level of concentration or dispersion of geographic features around the mean center and is calculated as follows [11]:
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Where xi and yi are the coordinates of feature i, {[image: image]}represents the mean center for the features, and n is equal to the total number of features.

Not to mention, all spatial processing was performed using the Arc GIS 9.3 Software.




Results

The findings showed that there were 16.55 nursing staff, 6.73 paramedics, 11.97 health care personnel, 2.48 general practitioners, 2.51 specialists, 1.29 dentists and 0.16 pharmacists per 10,000 people in Kermanshah Province in 2011. There were also (0.11) hospitals, (13.24) active hospital beds, (0.20) clinics, (0.02) specialized clinics, (0.15) general clinics, (0.30) radiology wards, (0.31) rehabilitation centers and (0.66) labs per 10,000 people (Table 1).


TABLE 1 The distribution of health professionals and treatment facilities per 10,000 people in the townships of Kermanshah Province.
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In terms of the ratio of nursing workforce to a population of 10,000 in townships, it was found out that the largest number of nursing staff belonged to Kermanshah Township (23.22) and the smallest numbers belonged to the townships of Salas-e Babajani, Dalahu and Ravansar. The largest number of paramedics per 10,000 people belonged to Kermanshah (8/80), whereas Salas-e Babajani, Dalaho and Ravansar had the fewest paramedics. Furthermore, Kermanshah held the highest number of administrative personnel in healthcare per 10,000 people (18.48), as opposed to the lowest numbers in the townships of Salas-e Babajani, Dalaho and Ravansar (Table 1).

In terms of the ratio of general practitioners in different townships, Dalaho and Kangavar had the highest and lowsest ratios (3.76 and 0.49, respectively). Moreover, the largest number of specialists were in Kermanshah (3.50), whereas Dalaho, Salas-e Babajani and Ravansar had the fewest specialists (Table 1).

The ratio of dentists to a population of 10,000 in each townshipwas another index that shows the distribution of dental workforce across townships. More to the point, Kermanshah and Harsin had the highest and lowest numbers of dentists (1.7 and 0.34, respectively) (Table 1).

The highest number of pharmacists per 10,000 people was in Harsin (0.23), as opposed to the lowest numbers in the townships of Salas-e Babajani, Dalaho, SarpulZahab, Qasr-e Shirin and Kangavar (Table 1).

Paveh had the highest ratio of hospitals to ten thousand people (0.39), whereas Salas-e Babajani, Dalaho and Ravansar had the lowest ratios. However, in terms of active hospital beds, Kermanshah had the highest level (19.67), as opposed to Salas-e Babajani, Dalaho and Ravansar where there were no active hospital beds (Table 1).

The ratio of specialized clinics to 10,000 people measured 0.03 in the township of Kermanshah, whereas other townships lacked the necessary services. However, in terms of public hospitals, Qasr-e-Shirin had the highest ratio, as opposed to the lowest ratios in Salas-e Babajani, Javanrood, Dalaho, Ravansar, and Gilan-e-Gharb (Table 1).

In addition, in terms of the ratio of radiology centers to a population of 10,000, Javanrood (0.42) and in Sarpol-e Zahab (0.11) had the highest and lowest ratios, respectively (Table 1).

In terms of the ratio of rehabilitation centers to a population of 10,000, Qasr-e-Shirin had the highest ratio (0.78), as opposed to the lowest ratios in Salas-e Babajani and Dalaho Townships (Table 1).

In addition, in terms of the ratio of laboratories to a population of 10,000, Paveh and Salas-e Babajani had the highest and lowest ratios (1.40 and 0.25, respectively) (Table 1).

Furthermore, the coefficient of variation (CV) revealed that the indices under study were unequally distributed across the townships of Kermanshah (Table 1).


Hierarchical cluster analysis with ward algorithm

According to the results of cluster analysis, the Kermanshah townships were divided into three categories (deprived, developing and privileged) in terms of access to health services. The deprived townships included Ravansar, Dalaho and Salas-eBabajani, and the developing townships included Gilan-e-Gharb, Harsin, Sarpol-e Zahab, Sahneh, Islamabad, Paveh, Songhor, and Kangavar. While Kermanshah, Qasr-e Shirin and Javanrood were among the privileged areas (Figure 1).


[image: Figure 1]
FIGURE 1
 Cluster diagram of the indexes of access to medical care at the townships.


Based on the combined model of HDI, the findings of the present study indicated that Ravansar, Dalaho and Salas-eBabajani were the most deprived townships in terms of access to medical care (Table 2; Figure 2).


TABLE 2 Status of townships in terms of access to medical services based on the combined model of HDI.
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FIGURE 2
 The status of townships in terms of access to medical care based on the combined model of HDI.




Mean center and standard distance

The results of measures of central tendency showed that the center of the establishment of health indexes was located in the Kermanshah Township. The standard distance of the distribution pattern of health services showed a high concentration in the central areas. The elongation of the standard distance of health services was indicative of the fact that their accumulation was in certain places of the province.

The results of comparing the mean centers of population and health facilities indicated that the centers of both data categories were located in Kermanshah. However, the results of observing the standard distance (population and health facilities) showed that the standard distance of health centers was larger. In other words, geographically, the health facilities witnessed more dispersion in the northwestern regions than the concentration of population in the central and southeastern regions of the province (Figure 3).


[image: Figure 3]
FIGURE 3
 Spatial and standard distance of health services and population in the townships.





Discussion

Access to medical care is one of the major issues affecting the human health from different aspects. One way to achieve this goal in societies is the equal access to the facilities of the health sector. Therefore, the present study aimed to investigate inequality in access to medical care in the townships based in Kermanshah, Iran.

The results of studying the status quo of the distribution of health resources in Kermanshah showed that there was heterogeneity in this regard, which was consistent with the results of studies stating that there were large gaps between different regions in Iran in terms of this factor [9, 11, 33, 40, 44, 45]. In a study performed by Reshadat et al. [9], it was concluded that the factors such as lack of planning, wrong policymaking in terms of the distribution of health services, unfair distribution of financial resources and structural problems accounted for this situation. In addition, the consequences of the 8-year war between Iran and Iraq, economic sanctions, political-economic weaknesses, excessive population growth, and excessive migration of villagers to cities might account for this situation in Iran [46]. Besides, the health status of people in various health issues, including diseases and other cases in Kermanshah will be negated by the lack of proper access to healthcare supplies [36, 47].

In terms of the ratio of specialists to a population of 10,000 people, the results of the present study were indicative of an unequal distribution of facilities across the townships of Kermanshah Province. Moreover, the townships of Salas-e Babajani, Dalahu and Ravansar had the lowest ratios, as opposed to Kermanshah with the highest ratio. This finding was similar to those conducted in other studies in Iran [9, 33]. Not to mention, it seems that the Ministry of Health has done poorly in terms of the distribution of specialists among regions, thereby leading to a shortage of specialized and experienced physicians throughout many areas of the country. Since according to the World Health Organization, the ratio of physicians (general and specialist) to 10,000 people in the world is 15.55, whereas this index has been 4.30 and 26.80 in developing and developed countries, respectively [48]. This index measured 11.9 and 2.49 in Kermanshah Province and Iran, respectively (see Table 1) [49]. In addition, the results of the present study were indicative of the fair distribution of general practitioners. In this regard, according to the findings of studies conducted in Iran, the geographical, demographic and economic, social and political factors such as economic growth, culture and beliefs and factors associated with individual and motivational characteristics of physicians, such as age, gender, and payment system, have been found effective in this regard [50].

In our study, the ratio of general practitionersto 10,000 people was 2.48. However, a rate of 10.2 was reported for Iran by Haghdoost et al. [51]. The highest ratios of general practitioners to 10,000 people were in Tehran (18.7), Yazd (13.9) and Isfahan (12.20), respectively. While, the lowest ratios were observed in North Khorasan (3.4%), Sistan and Baluchestan (3.7) and South Khorasan (3.8), respectively [51].

The results of the study showed that there was an inadequacy of medical personnel in the Kermanshah Province. Hence, it is necessary for healthcare policymakers totake some measures in this respect. Therefore, it is recommended that the greater consideration be given to deprived areas and fair distribution of healthcare resources. It is also essential that the challenges and barriers to this access be investigated in further studies because, as stated in other studies, access to health services for all people is considered one of the major criteria of healthy societies, and there will be no sustainable development in the case of continuance of the status quo. Besides, the health of communities will not continue to improve without creating a healthy environment and without provision of healthcare services [52].

In our study, the ratio of active beds to 10,000 people in Kermanshah Province was 13.24. In a study conducted by Shahabi et al. [33], this index measured 15, 14.1 and 15.7 in Semnan, Yazd, ChaharmahalBakhtiari Provinces with the most active beds, as opposed to Lorestan (5.40), Qom (5.40), Gilan (4.70) and Qazvin (6.10) with the fewest active beds, respectively [33].

The ratio of active beds to a population of 10,000 in each township is one of the important indicators of health. In this study, the results demonstrated that the unequal distribution of active beds at township levels has been similar to the results of other studies performed in Iran [33, 53]. It is believed that the inappropriate distribution of health resources in Kermanshah may have been due to the need for services and the lack of adequate equipment and human resources. Other studies have shown that specific geographical conditions and lack of welfare facilities might account for the lack of hospitals with appropriate beds in townships [54]. In another study, it was concluded that the policies and plans leading to the concentration of activities and services in large cities accounted for this unequal distribution [55, 56].

The results of the study demonstrated that the distribution of nurses to 10,000 people across the townships in Kermanshah witnessed an inequality distribution. The results of a study conducted in public hospitals of Iran indicated that the Semnan Province had the highest ratio of nurses to the population [21, 33], and Sistan and Baluchestan Provinces had the lowest ratio with 2.40 nurses, which was due to the location and area of each province, the dispersion of the population, and the number of nurses [48].

In addition, the results of the present study showed that the distribution of dentists to 10,000 people in the Kermanshah Province measured 1.29. In a study conducted in Iran in 2010, the distribution of dentists was 2.90. Moreover, the results indicated that the ratios of dentists to 10,000 people measured seven in Tehran, 3.2 in Isfahan and three in Yazd, which were the largest. However, this ratio measured 0.9 in Sistan and Baluchestan, 0.9 in Ardebil, and one in North and South Khorasan and Hormozgan, which were the smallest [51].

Additionally, the results of the present study demonstrated that the distribution of pharmacists to 10,000 people in the Kermanshah Province measured 0.16. In a study conducted in Iran in 2010, this figure was 2.10. The highest number of pharmacists in 10,000 people was in Tehran (4.6), Isfahan (2.2) and East Azarbayejan (2.1), respectively. However, the lowest ratio of pharmacists to the population existed in Hormozgan (0.5) Sistan and Baluchestan (0.7), Kurdistan and South Khorasan (0.8), respectively [51].

In addition, the results of the present study demonstrated that most nursing staff, paramedics, general practitioners and specialists belonged to Kermanshah per 10,000 people, as opposed to the fewest that belonged to the townships of Salas-e Babajani, Dalaho, and Ravansar. Shahabi et al. [33] also showed that there was an inequality in the distribution of these indexes among Iran's provinces over 2001–2006 [33]. This was probably due to the location and area of each township, the distribution of the population and the number of medical personnel in township [55, 57]. Another possible reason might be the healthcare staff's lack of willingness to serve in deprived areas [58, 59]. It should be noted that, according to Alla-Eddini et al. [58], in the case of providing physicians with certain conditions such as the amount of income and type of employment status, they will be ready to serve in deprived areas.

The results of cluster analysis demonstrated that the townships of Kermanshah Province fall into three categories in terms of the development in healthcare: Kermanshah, Qasar-e Shirin and Javanrood fit into the developed category. While the undeveloped category included Ravansar, Dalaho and Salas-e BabajaniTownships (see Figure 1). The results of studies conducted in Kermanshah were indicative of the fact that the townships of Qasr-eShirin, Kermanshah and Paveh were privileged, whereas the townships of Sahneh, Dalaho and Salas-e Babajani were deprived. This finding was not concurrent with the results of studies performed by Rezai et al. [60]. Moreover, the results of studies, conducted at country and provincial levels, on the status of access to and proper distribution of health resources have emphasized the existence of a vacuum and unequal and imbalanced distribution in healthcare services and resources in Iran [55, 61, 62]. The development indexes of healthcare services have not been distributed equitably on a par with other development indexes among the geographical regions in developing countries [57, 63, 64]. Accordingly, there is a gap in the development of these indexes, which is clearly seen in the townships of Kermanshah Province. This situation, as emphasized in other studies, results in regional inequalities in health in addition to inequalities in access to healthcare services [55, 61, 62], which are mainly due to differences in the levels of economic development and differences in access to various health and medical facilities [17], thereby making residents of the disadvantaged areas temporarily migrate to large cities for the benefit of facilities and services, which require a great deal of time and expenses [65]. Research has shown that promoting healthcare systems and appropriate access to medical care will lead to eradicating poverty, educating women, empowering women, reducing child mortality rates, promoting maternal health, combating AIDS, Malaria and other diseases, thereby providing people with sustainable health [66]. Therefore, the health policymakers should consider the adjustment of this situation in Kermanshah.

The results also indicated that geographically, the health facilities were more dispersed in the northwestern regions. However, the concentration of population was in the central and southeastern areas of the province, thereby leading to inequality in access to healthcare, which is an indication of the lack of coordination between the healthcare sector and equality policies in this area. This situation, as expressed in other studies, has been influenced by the willingness of governments and local authorities to give some regions more access to medical care due to their natural features or their influence in planning and political centers [67]. So, given Kermanshah's large population (1,900,831 people) and its high HIV [35], unemployment and poverty [68] statistics as well as the distribution of gastrointestinal cancer in Kermanshah [36] and the prevalence of accidents [69] in this province, it is essential to pay attention to the equitable access of medical care provided by the health policymakers in the province.

Given that GIS is useful for assessing various spatial disparities [63] including healthcare needs as well as analyzing access to health services and understanding inequalities among different locations, and the fact that it is a good tool for evaluating health policies which bring about reductions in health costs and result in development of health at the community level [70], it is recommended that this tool be used in management and promotion of health in the Kermanshah Province.


Limitations

In this paper, the reasons for this lack of access were not covered. Instead, the indexes were addressed that explained the quantitative dimensions of health development, and given that the qualitative dimensions of health development, which represent the quality of service delivery, are also important aspects of access to medical care, it is, therefore, suggested that the qualitative aspects of access to health services should be addressed in future studies, too. Furthermore, the dimensions of inequality were studied at the levels of townships since the inequality dimensions remain unknown largely at lower levels (rural and urban) of country divisions. Hence, it is suggested that the inequalities at the levels of villages and cities be investigated in order to both explain the differences between regions (townships) and clarify the inter-regional differences. We did not have access to the statistics of the community health workers at the local health centers located in rural. Also, the study reported in this paper has some limitations. For example, socio-economic payments required, transport, willingness of health services to accept cultural minorities, physical accessibility for people with disabilities, gender considerations, and cultural attitudes and beliefs about health services and their usefulness.

We were unable to access groups that require relatively higher access and use of health services than others—for example, mothers and babies and older people or others in the population whose health is relatively more at risk- for example those with chronic health conditions.




Conclusions

Easy access to medical care is one of the essential requirements in development programs. Developing countries have allocated a smaller share of their resources to medical care as a result of various reasons including the lack of national health planning, inadequate health care system, and the inadequate considerations in the health sector. In this regard, we are seeing a deep gap in the inequality of access to medical care in developing countries. The province of Kermanshah was investigated as evidence of this claim.

The indices of development of facilities and healthcare resources in the Kermanshah province have not been distributed equitably and delicately balanced among the townships and different geographical regions, and their distribution was not proportional to the population. Besides, despite improvements in health, many residents of the Kermanshah Province suffer from inequality and poor access to health services. Accordingly, it is suggested that the health policymakers of the Kermanshah Province reconsider the policies on the equitable distribution of healthcare services throughout the province. It is also recommended that priority be given to underdeveloped townships toward provision of equal access for the deprived population to services.
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