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Spatial Distribution of Total Number of Medical Devices in
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ABSTRACT
Introduction: Unbalanced distribution of medical technologies and devices between rural and
urban parts of the country is a major problem for developing countries like Turkey. In Turkey,
after the establishment of Public Hospital Unions (PHUs), legislative changes were made to
ensure the autonomy of public hospitals. Aims: This study aims to analyze the spatial distribution of medical devices in Turkey using PHUs as a decision-making unit. Methods: Data
came from the 2014 PHUs statistics year book. The total number of PHUs is 89. A hierarchical
cluster analysis was performed to classify PHUs according to the total number of different
kinds of medical devices. A Euclidean distance measure and Wards method were used in the
analysis. Results: Study results show that, in Turkey, PHUs consist of 2 different clusters. The
first represents PHUs in rural Turkey, and the second represents PHUs in urban Turkey. PHUs
which represent big cities of Turkey and have high population density are in the first cluster,
and all other PHUs are in the second. Conclusions: It is advisable for health policy makers and
health technology assessment authorities in Turkey to focus on the differences between rural
and urban parts of the country during the re-evaluation of medical technology resource allocation decisions. Further studies could explore the accessibility, safety, and usability of medical
technologies. We anticipate that these efforts will form a basis to improve the surveillance and
efficiency of the medical devices market in developing countries.
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INTRODUCTION
The global economy is becoming more integrated,
even though big differences still exist between developed and developing countries.1 Changing market
demands and patient expectations are shaping health
care and other service industries. As health care costs
increase, health care companies must be able to develop products that best meet patient needs.2 Health
technology is expanding quickly, and the medical
device industry plays a major role. Innovation in the
medical device industry has brought many benefits
to patients, especially those in developing countries.
Furthermore, integration of the medical device industry will improve policies and increase cooperation between various stakeholders.1 Studies have
shown that incorporate patient’s expectations into
the innovation process improves public health in
many countries.3
A medical device can be described as “a health care
product that does not achieve its purpose by chemical action or metabolization.” The medical device industry is comprised of an extremely large variety of
products and technologies.4 Therefore, financing is
a key element for continued medical device innova-

tion.5 These devices play a major role in the practice
of medicine1 and are an important part of the European manufacturing sector. They provide a key input
into the health care system.4 The main purposes of
medical devices are the diagnosis, prevention, monitoring, and treatment of diseases.6
The worldwide medical devices market is still improving, but an imbalance between developed and
developing countries still exists.1 As a candidate of
European Union (EU) membership, Turkey arranges
its medical device industry closely with those in the
EU.7 In Turkey, health care is predominantly financed
by the public sector, which is responsible for 63% of
its total expenditures. The Ministry of Health (MoH)
in Turkey is the largest provider of preventive health
care services in the country.8 The healthcare system
in Turkey has been under the “Health Transformation Program” since 2003. According to the World
Bank Classification, Turkey has a growing medical
technology market and health care services system.8
Moreover, MoH regulates medical devices market in
the country. In 2012, MoH made managerial changes
in the health system. With these changes, the prima-
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ry aim of MoH was to become “a policy maker and supervisory” body.
These reform policies have concentrated on the utilization and financing
of health care services. As a part of these improvements, 2 new directorates were established under MoH in Turkey. These are the Public Hospital
Institution and the Turkish Pharmaceutical and Medical Device Agency.
PHUs were generated under the Public Hospital Institution, and this improved the financial and managerial autonomy of health care organizations. In addition, the Pharmaceutical and Medical Device Agency was
established to regulate the pharmaceutical and medical device market.7
The US Commercial Service8 prepared a summary report about the
medical device industry in Turkey. This report states that there are about
6,000 companies operating in Turkey in the medical equipment and devices market. Furthermore, there are about 100 medical equipment manufacturers throughout the country. These companies are manufacturing
surgical instruments. When we look at national institution reports about
health technologies in Turkey, the Turkish Patent Institute (TPI) is an independent institution with a special budget under the Ministry of Industry and Trade. The major aim of this institution is to support and develop
technological development in Turkey.9 TPI also supports development in
the medical device industry. According to the statistics of TPI, the total
number of patent applications for medical and surgical equipment and
orthopedic appliances increased between 2000 and 2014.9
According to the classification of the Organisation for Economic Co-operation and Development (OECD), the major types of medical devices
are Magnetic Resonance (MR), Computed Tomography (CT), Mammography (MAM), Ultrasonography (USG), and Electrocardiography
(ECO). MR is a medical imaging technique. This technique used in radiology for medical diagnosis and treatment; it helps physicians diagnose
some conditions by producing images of organ structures of the body.
Another well-known medical device is CT. This is one of the diagnosis
techniques that produces images of organs and other parts of the body.10
MAM is another type of medical device, commonly used for the early
detection of breast cancer in most OECD countries. Medical ultrasound
is a medical device used to find a source of a disease or to exclude any
pathology.6 Finally, ECO is the process of recording the electrical activity
of the heart for some period of time by using electrodes placed on the
skin. It is a well-known cardiology test method.6
Studies shows that big manufacturing companies exist in the medical
device market, while a number of small players also exist. Population
density affects the medical device market of any country. The number
of new medical devices is increasing in countries with a high population
density, yet there is still a need to improve access to medical devices in
these countries.11 Local production and technology transfers are one of
the ways to improve accessibility.12 Nowadays, many developing countries are improving their health care system in terms of accessibility to
new health technologies in order to support their poorest citizens.13 This
is especially important for developing countries, because these technologies have the potential to speed up clinical procedures, medical devices
and clinical decision support systems.14 Having professional authority is
one of the ways of improving technologies. According to the 2014 Public
Hospital Institutions statistics year book, there are a total of 89 (PHUs)
throughout the country.15 This system allow PHUs to outsource some
medical and non-medical services such as laboratory, diagnostic imaging, cleaning, laundry, and food services.15
One of the aims of PHUs is to develop an autonomy of health decisionmaking authorities in rural and urban parts of the country because literature suggests that large inequalities between rural and urban parts of
Turkey exist interms of general health indicators. In one of these studies, Yikilkan et al. (2013)16 have found statistically-significant differences
in diagnosis, gender, age, and consultation time between clinics in rural
and urban parts of the country. Ergin and Kunst (2015)17 examined re-

gional inequalities in self-rated health, and study results indicate differences between rural and urban parts of the country. Another study, done
by Oguzturk (2008),18 analyzed the differences in quality of life between
rural and urban populations. The results suggest that people living in
rural areas of the country have poorer scores of quality of life. In addition to the difficulties with access to basic health care services, literature
supports the idea that one of the major health problems for developing
countries is the scarcity of medical devices in rural parts of the country.
These accessibility and unbalanced distribution problems have affected
the spatial distribution of health services and health technologies. This
is especially important for Turkey, which is both a developing country
and a candidate for full membership of the EU.19 Even though there are
some studies about spatial distribution of general health care services in
Turkey, medical devices are neglected. To fill this gap in the literature,
the main focus of this study is to analyze spatial distribution of medical
devices in Turkey using PHUs as a decision-making unit.

MATERIAL & METHODS
Dataset
In this study, data came from the Republic of Turkey, MoH, and the
2014 Public Hospitals Agency statistics year book. The types of medical
devices included in this study are MR, CT, MAM, USG, and ECO. In
this study MR refers to medical imaging technique used in hospitals and
clinics for medical diagnosis and treatment. CT techniques help physicians diagnose a range of conditions by producing images of organs
in the body. MAM is a method to detect breast cancer early, when it is
most treatable. USG is a method that uses high-frequency sound waves
to produce images of internal organs and other tissues. ECO is the process of recording the electrical activity of the heart over a period of time
using electrodes placed on the skin.4,6,11 In this study the dataset includes
the number of medical devices from each of the 5 different types, which
combine for a total of 89 PHUs.

Data Analysis
Cluster analysis was performed to classify PHUs into groups based on
the number of different medical device types. The agglomerative hierarchical clustering method was used in order to analyze the spatial distribution of PHU medical devices. Hierarchical cluster analysis is a useful
method to find analogous groups in data sets.20 This method connects
data points based on a measure of distance between data points in order to form clusters. This can be expressed visually as a dendrogram.21
Before performing hierarchical cluster analysis, a Z transformation was
performed in order to bring the coefficients to zero-one range.22 This
prevented the differences between variables measurement units from
affecting the study results. A Euclidean distance measure and Wards
method were used to determine the natural number of relevant clusters.

RESULTS
Descriptive Statistics
Table 1 shows descriptive statistics of the 89 PHU medical devices. The
mean value for MR is 2.88 (± 2.30), CT is 5.24 (± 3.78), MAM is 3.61 (±
2.75), USG is 30.70 (± 24.38), and ECG is 10.13 (± 9.02).

Cluster Analysis Results
Cluster analysis results shows that there are 2 clusters according to the
total number of medical devices of PHUs. According to these results,
Cluster 1 consists of 60 PHUs and Cluster 2 consists of 29. Moreover,
study results highlight that PHUs representing rural parts of the country
are in the first cluster, and those representing urban parts of the coun-
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Table 1: Descriptive Statistics.
All Public Hospital Unions (n=89)
Indicator

Mean

Sd.

Magnetic Resonance (MR)

2.88

2.30

Computed Tomography (CT)

5.24

3.78

Mammography (MAM)

3.61

2.75

Ultrasonography (USG)

30.70

24.38

Electrocardiography (ECG)

10.13

9.02

Figure 3: (a)
PHUs which are in the first cluster and located in rural
parts of the country (b)
PHUs which are in the second cluster and
located in urban parts of the country.

try are in the second cluster. PHUs in the first cluster are; Erzincan,
Uşak, Aksaray, Muş, Elazığ, Sivas, Çanakkale, Mardin, Bitlis, Şırnak,
Bilecik, Sinop, Kırklareli, Batman, Hakkari, Karabük, Kastamonu, Siirt,
Bartın, Kilis, Ardahan, Iğdır, Yalova, Artvin, Bingöl, Kars, Niğde, Düzce,
Gümüşhane, Çankırı, Amasya, Kırıkkale, Kırşehir, Bayburt, Tunceli,
Karaman, Nevşehir, Giresun, Isparta, Afyonkarahisar, Edirne, Osmaniye, Burdur, Ağrı, Rize, Ordu, Tekirdağ, Tokat, Kütahya, Denizli, Sakarya,
Çorum, Kayseri, Zonguldak, Adıyaman, Van, Bolu, Malatya, Eskişehir,
Yozgat. PHUs in the second cluster are; Diyarbakır, Erzurum, Adana,
Kahramanmaraş, Muğla, Balıkesir, Hatay, Aydın, Gaziantep, İstanbul
(Çekmeköy), İstanbul (Bakırköy), Şanlıurfa, Trabzon, Ankara (2. Bölge),
Konya, Ankara (1. Bölge), İstanbul (Anadolu-Kuzey), İstanbul (Anadolu-Güney), İstanbul (Fatih), İzmir (Güney), Manisa, Mersin, Kocaeli,
Samsun, Antalya, Ankara (3. Bölge), Bursa, İstanbul (Beyoğlu), İzmir
(Kuzey).
Figure 1 shows the spatial distribution of PHU clusters on a map of
Turkey. In this map, yellow color represents the first cluster and orange
represents the second cluster. This map confirms that PHUs in the first
cluster are representing rural parts of the country with low population
densities and PHUs in the second cluster represent urban parts of the
country with high population densities. Statistical test results about the
differences between two clusters in terms of total number of medical devices confirm that the 2 clusters are different according to the total number of MR (t=-14.10, p<0,01), CT (t=-15.75, p<0.01), MAM (t=-11.40,
p<0.01), USG (t=-14.62, p<0.01) and ECG (t=-12.29, p<0.01).

DISCUSSION
Health technologies and medical devices have the potential to transform
and improve health care systems.23 Turkey’s health system has experienced major transformations since 2003. One of the main aims of MoH
in Turkey is the reorganizing of medical technology and medical devices
with the Health Transformation Program.15 Despite transformations in
the general health care system, inequalities between developed and un104

developed parts of the country remain.24 Closing the gap between rural
and urban parts of the country is one of the main aims to improve health
in Turkey.25
Older literature refers to the difference between rural and urban Turkey
according to the access to main health care services.26 The traditional
approaches indicate that there is a difference between rural and urban
health in terms of utilization, spending, and geographic distribution
of service providers.27 Apart from access to main health care services,
health technology usage between rural and urban parts of the country
still remains a problem. Studies emphasizing the differences between rural and urban Turkey have stated that health professionals’ adaptation
of technology is one of the major reasons for health technology usage
differences between rural and urban parts of the country. Menachemi
et al. (2007)28 defends the view that rural physicians are less likely to use
health technologies and need assistance. These findings show that there
is a need for further efforts to overcome the barriers of health technology usage and the adaptation problems of health technologies between
rural and urban parts of the country. The existing literature states that
there is a big difference in access to medical technologies between rural
and urban parts of Turkey; however, Singh et al. (2011)29 have found that
technology adaptation and usage in rural areas do not appear to be lower
than in urban areas. Another study concludes that improving innovative
wireless health technologies can be a good alternative for overcoming
barriers in rural health care.30 Moreover, literature suggests that from an
inequality perspective, differences in access to new health technologies
between rural and urban parts of the country causes an inequality problem. This has the potential to affect global health care system performance in general.31
Health technologies, including medical devices, are important for the
good functioning of health systems. Technology plays a key role in current clinical practices.32 Poorly-designed health technologies prevent patients from accessing good care33 and medical devices play a major role
in preventing, diagnosing and treating illnesses and diseases.34,35 MR,
CT, MAM, USG, and ECG are the most commonly-used types of health
technologies. There are studies in the literature about comparing the usage of different types of medical devices. Chalela et al. (2007)36 state that
MR is better than CI for the detection of acute ischemia. Another study
done by Subak et al. (1995)37 considers that MR is better than CT for the
evaluation of tumor size, such as the stromal invasion for cervical cancer.
Health Technology Assessment (HTA) is a useful tool to estimate the
clinical effectiveness and cost effectiveness of medical devices. HTA
products may help health policy makers with the determination process
for medical devices.32 Moreover, medical device usage and distribution is
one of the main concerns of international health care organizations like
the World Health Organization and the World Trade Organization. The
reason for this interest is that unequal distribution of medical devices
and inappropriate usage can cause adverse effects, negatively influencing a population’s health.38 HTA is a critical tool in the process of getting a medical device successfully into the market.39 According to the
economic, cultural, management, and technological policy differences
between different countries, there exist 2 different perspectives in HTA:
the European and USA perspectives. If these 2 perspectives are instilled
across the technology assessment organizations in health, they help to
improve the existing methodological framework of HTA. Drummond et
al. (2013)40 suggest reconciling these different perspectives in HTA and
advise giving importance to a patient’s participation in this process.
The medical device industry has different regulation rules in other countries because differences exist concerning population density, access to
health services, and medical technologies. One example is the difference
between China and the United States. Study results state that there are
different regulatory policies and agencies in the United States and Chi-
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na.41 Apart from regulation policy differences between countries, there
still exist inequalities within countries between their rural and urban
areas. Experimental study results state that the unequal distribution of
medical devices leads to major public health problems. These problems
are valid for both developed and developing countries. Literature suggests that the geographic distribution of health and medical technologies
is affected by market force. This is the basis of spatial competition. Spatial
competition is a kind of an economic model in which the quantity of
a service’s resources determines their distribution. In this competition
model, when few services or resources exist, the distribution is concentrated in large cities with large populations. This can cause large competition in big cities and an unequal distribution of health care services.25
This problem is more common in countries where population density
is high, such as China or Japan.31,11 One example study was conducted
by He et al. (2013)31 it analyzed the equity of CT and MR distribution
in China. The results state that the distribution of medical devices improved from 2006 to 2009, but considerable inequalities remained. Another study done by Matsumoto et al. (2015)11 studied the geographic
distribution of medical devices in Japan. The results state that the distribution of advance medical devices is unequal and support the view that
educating health professionals, especially physicians, about the usage of
health technologies is one of the ways of ensuring equality in the health
technology market. Perhaps that is why health personnel and physicians
are one of the main stakeholders of the health care industry, leading decision makers, and have the potential to increase health technology usage
and energize the medical device market.42 In brief, one way to improve
the medical device market is to encourage physicians to collaborate with
stakeholders in the medical device industry, share ideas with them, give
them a feedback, and share their knowledge through participation in
medical education programs.43 There is a clear need for detailed analysis
of the health technology markets for developing countries like Turkey in
order to make policy suggestions for health policy makers. According to
our knowledge, there are few studies examining rural and urban health
differences in Turkey. Studies about general health services accessibility state that there are considerable differences between rural and urban
parts of the country. These studies concentrate on differences in terms of
self-reported health,17 consultation times,16 and infectious diseases.44 Unfortunately, none of these studies illustrate the difference between rural
and urban Turkey according to the distribution of health technologies
and medical devices.
The results of this study fill the gap in the literature and show that there
is a big difference between PHUs interms of the total number of medical
devices located in urban and rural Turkey. PHUs located in cities that
have a high population density are in the first cluster; all others in the
second cluster. To conclude, the spatial distribution of PHU medical devices is consistent with the current population dynamics of Turkey.

CONCLUSION
Ensuring access to health care services and new health technologies
among the general population is one of the main aims of health care
systems in general.45,46 Unfortunately, there are important problems in
achieving this aim. Many people in developing countries have limited
access to health technologies and medical devices,46 and unequal access
to basic health services and health technologies negatively affects health
outcomes.47 An awareness of health technologies and medical devices usage throughout the country from a spatial perspective will enhance our
understanding of the differences between rural and urban Turkey. This
will help us understand the health technology needs of people who are
living in rural and urban parts of the country. This study’s results highlighted that, in Turkey, PHUs can be grouped into 2 clusters according to
the total number of medical devices. These 2 clusters represents the rural

and urban parts of the country and are consistent with the spatial distribution of general population density. We hope that the results of this
study will lead to a reevaluation of resource allocation decisions of health
technology managers in Turkey. Further research is needed to assess the
distribution and usage of other health technologies. We hope that these
study results will improve health policymakers’ efforts in fostering safe,
cost effective, and accessible health technologies.

ACKNOWLEDGEMENT
This study was supported by a research grant of The Scientific and Technological Research Council of Turkey (TUBITAK) with a grant number
1059B141500020. The sponsor had no role in the study design, collection
and analysis of data, the writing of the report or the submission of the
paper for publication.

CONFLICT OF INTEREST
The author(s) declare(s) that there is no conflict of interest regarding the
publication of this paper.

ABBREVIATION USED
CT: Computed Tomography; ECO: Electrocardiography; EU: European
Union; HTA: Health Technology Assessment; MAM: Mammography;
MoH: Ministry of Health; MR: Magnetic Resonance; OECD: Organization for Economic Co-operation and Development; PHUs: Public Hospital Unions; TPI: Turkish Patent Institute; USG: Ultrasonography.

REFERENCES
1. Bergsland J, Elle OJ, Fosse E. Barriers to medical device innovation. Med
Devices
(Auckl).
2014;7:205-9.
https://doi.org/10.2147/MDER.S43369;
PMid:24966699 PMCid:PMC4063798.
2. Scott F, McDonnell W, Burkett M. Designing medical devices to improve patient
outcomes. AMR Research. December 2009:1-9.
3. Singh Gill P. Technological Innovation and Public Health: A Descriptive Exploratory Investigation of Relationship between Technological Innovation Indicators and Public Health Indicators in the United States from 2. Global Journal of
Medical Research. 2012;12(6).
4. Pammolli F, Riccaboni M, Oglialoro C, Magazzini L, Baio G and Salerno N. Medical device competitiveness and impact on public health expenditure. MPRA.
http://mpra.ub.uni-muenchen.de/16021/.Published July 2005. Accessed May
15, 2016.
5. Littell CL. Innovation in medical technology: reading the indicators. Health Affairs.
1994;13(3):226-35. https://doi.org/10.1377/hlthaff.13.3.226; PMid:7927153.
6. About Medical Devices. Turkish Medicines and Medical Devices Agency (TMMDA) Web site. http://www.titck.gov.tr/TibbiCihaz/TibbiCihazHakkinda. Accessed May 15, 2016.
7. Aran M, Rokx C. Turkey on the way of universal health coverage through
the Health Transformation Program (2003-13). World Bank Group:
Health,
Nutrition&Population.http://documents.worldbank.org/curated/
en/243161468308038702/pdf/913260WP0UHC0C00Box385331B00PUBLIC0.
pdf.Published September 2014. Accessed August 25, 2016.
8. Olcay E. US Commercial Service: Medical Technologies Market in Turkey.http://
www.scherago.com/labtechmed/pdf/us-cs-Turkey-report-2013.pdf. Accessed
May 15, 2016.
9. History. Turkish Patent Institute Web site.http://www.tpe.gov.tr/TurkPatentEnstitusu/commonContent/History. Accessed May 15, 2016.
10. Magnetic Resonance Imaging (MRI) exams. OECD Data Web Site.https://data.
oecd.org/healthcare/magnetic-resonance-imaging-mri-exams.htm.Accessed
May 15,2016.
11. Matsumoto M, Koike S, Kashima S, Awai K. Geographic distribution of CT, MRI
and PET devices in Japan: a longitudinal analysis based on national census data.
PloS one. 2015;10(5):e0126036. https://doi.org/10.1371/journal.pone.0126036;
PMid:25946125 PMCid:PMC4422695.
12. World Health Organization (WHO). WHO project on improving access to medicines in developing countries through local production and related technology
transfer.http://www.who.int/phi/implementation/TotLCProject.pdf. Accessed
May 16, 2016.
13. Kisa A, Younis MZ. Financing health care for the poor in Turkey: is a temporary
solution becoming a permanent scheme?. Public Health Reports. 2006 :764-8.
PMid:17278412 PMCid:PMC1781919.
14. Herzlinger RE. Why innovation in health care is so hard. Harvard Business Re-

International Journal of Medicine and Public Health, Vol 7, Issue 2, Apr-Jun, 2017

105

Cinaroglu and Baser: Spatial Distribution of Medical Devices in Turkey
view. 2006;84(5):58. PMid:16649698.
15. Republic of Turkey MoH: Public Hospitals Agency of Turkey. Strategic Plan 20142018.http://www.tkhk.gov.tr/Dosyalar/6c131b29414e4cdea187987d79484c88.
pdf. Published February 2014. Accessed August 25, 2016.
16. Yikilkan H, Gorpelioglu S, Aypak C, Uysal Z, Ariman OO. Differences between
rural and urban primary care units in Turkey: Implications on residents’ training. Journal of Family Medicine and Primary Care. 2013;2(1):15. https://doi.
org/10.4103/2249-4863.109935; PMid:24479037 PMCid:PMC3894020.
17. Ergin I, Kunst AE. Regional inequalities in self-rated health and disability in
younger and older generations in Turkey: the contribution of wealth and education. BMC Public Health. 2015;15(1):987. https://doi.org/10.1186/s12889-0152273-5; PMid:26419526 PMCid:PMC4589079.
18. Oguzturk O. Differences in quality of life in rural and urban populations. Clinical & Investigative Medicine. 2008;31(6):346-50. https://doi.org/10.25011/cim.
v31i6.4920.
19. Büken NÖ, Büken E. Emerging health sector problems affecting patient rights in Turkey. Nursing Ethics. 2004;11(6):610-24. https://doi.
org/10.1191/0969733004ne742oa; PMid:15597941.
20. Beckstead JW. Using hierarchical cluster analysis in nursing research. West
J Nurs Res.2002;24(3):307-19. https://doi.org/10.1177/01939450222045923;
PMid:11911382.
21. Onda K, Crocker J, Kayser GL, Bartram J. Country clustering applied to the
water and sanitation sector: A new tool with potential applications in research and policy. International Journal of Hygiene and Environmental Health.
2014;217(2):379-85. https://doi.org/10.1016/j.ijheh.2013.07.017; PMid:24054545
PMCid:PMC3946906.
22. Fayazbakhsh K, Abedian A, Manshadi BD, Khabbaz RS. Introducing a novel
method for materials selection in mechanical design using Z-transformation
in statistics for normalization of material properties. Materials & Design.
2009;30(10):4396-404. https://doi.org/10.1016/j.matdes.2009.04.004.
23. Anwar F, Shamim A, Khan S. Barriers in adoption of health information technology in developing societies. Int J Adv Comput Sci Appl. 2011;2(8):40-5. https://
doi.org/10.14569/ijacsa.2011.020808.
24. Dundar M, Uzak AS, Karabulut Y. Healthcare in overview of Turkey. EPMA Journal. 2010;1(4):587. https://doi.org/10.1007/s13167-010-0049-7; PMid:23199111
PMCid:PMC3405350.
25. Marmot M, Friel S, Bell R, Houweling TA and Taylor S. Closing the gap in a generation: health equity through action on the social determinants of health. The
Lancet.2008;372(9650):1661-69. https://doi.org/10.1016/S0140-6736(08)616906.
26. Hartley D, Quam L, Lurie N. Urban and rural differences in health insurance
and access to care. The Journal of Rural Health. 1994;10(2):98-108. https://doi.
org/10.1111/j.1748-0361.1994.tb00216.x; PMid:10134718.
27. Hartley D. Rural health disparities, population health, and rural culture. American Journal of Public Health. 2004;94(10):1675-8. https://doi.org/10.2105/
AJPH.94.10.1675; PMid:15451729 PMCid:PMC1448513.
28. Menachemi N, Langley A, Brooks RG. The use of information technologies
among rural and urban physicians in Florida. Journal of Medical Systems.
2007;31(6):483-8. https://doi.org/10.1007/s10916-007-9088-6; PMid:18041281.
29. Singh R, Lichter MI, Danzo A, Taylor J, Rosenthal T. The adoption and use of
health information technology in rural areas: results of a national survey.
The Journal of Rural Health. 2012;28(1):16-27. https://doi.org/10.1111/j.17480361.2011.00370.x; PMid:22236311.
30. Ni Z, Wu B, Samples C. and Shaw RJ. Mobile technology for health care
in rural China. Int J Nurs Sci.2014;1(3):323-24. https://doi.org/10.1016/j.
ijnss.2014.07.003.
31. He D, Yu H, Chen Y. Equity in the distribution of CT and MRI in China: A panel

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

analysis. International journal for equity in health. 2013;12(1):39. https://doi.
org/10.1186/1475-9276-12-39; PMid:23742755 PMCid:PMC3682935.
Migliore A, Ratti M, Cerbo M, Jefferson T. Health Technology Assessment: managing the introduction and use of medical devices in clinical practice in Italy.
Expert Review of Medical Devices. 2009;6(3):251-7. https://doi.org/10.1586/
erd.09.2l ; PMid:19419283.
Wilsdon T, Serota A. A comparative analysis of the role and impact of Health
Technology Assessment. http://www.efpia.eu/uploads/Modules/Documents/
hta-comparison-report-updated-july-26-2011-stc.pdf. Published May 2011. Accessed May 19, 2016.
World Health Organization (WHO). Health Technology Assessment of Medical
Devices: WHO Medical device technical series. http://apps.who.int/medicinedocs/documents/s21560en/s21560en.pdf.Published June 2011. Accessed May
19, 2016.
Boslaugh SE. Health care systems around the world: a comparative
guide.Thousand Oaks, CA: SAGE Publications, Inc.;2013:577. https://doi.
org/10.4135/9781452276212.
Chalela JA, Kidwell CS, Nentwich LM. et al. Magnetic resonance imaging and
computed tomography in emergency assessment of patients with suspected
acute stroke: a prospective comparison. The Lancet. 2007;369(9558):293-8.
https://doi.org/10.1016/S0140-6736(07)60151-2.
Subak LE, Hricak H, Powell CB, Azizi E, Stern JL. Cervical carcinoma: computed tomography and magnetic resonance imaging for preoperative staging. Obstetrics & Gynecology. 1995;86(1):43-50. https://doi.org/10.1016/00297844(95)00109-5.
World Health Organization Geneva. Medical Device Regulations: Global overview and guiding principles.http://www.who.int/medical_devices/publications/
en/MD_Regulations.pdf.Published 2003. Accessed on:19.5.2016.
Ferrusi IL, Ames D, Lim ME, Goeree R. Health technology assessment from a
Canadian device industry perspective. Journal of the American college of radiology. 2009;6(5):353-9. https://doi.org/10.1016/j.jacr.2009.01.013; PMid:19394576.
Drummond M, Tarricone R, Torbica A. Assessing the added value of health technologies: reconciling different perspectives. Value in Health. 2013;16(1):S7-13.v
https://doi.org/10.1016/j.jval.2012.10.007; PMid:23317646.
Sun P. Medical device regulation in China and the US: a comparison and a look
forward. Intersect: The Stanford Journal of Science, Technology and Society.
2012 Jun 11;5.
Hojat M, Gonnella JS, Nasca TJ, et al. Comparisons of American, Israeli, Italian
and Mexican physicians and nurses on the total and factor scores of the Jefferson scale of attitudes toward physician–nurse collaborative relationships. International Journal of Nursing Studies. 2003;40(4):427-35. https://doi.org/10.1016/
S0020-7489(02)00108-6.
Demske GE. Examining the Relationship Between the Medical Device Industry and Physicians. Senate Special Committee on Aging. Washington DC.
2008;22:1-0.
Mehmet D, Meliksah E, Serif Y, Gunay S, Tuncer O, Zeynep S. Prevalence of
hepatitis B infection in the southeastern region of Turkey: comparison of risk factors for HBV infection in rural and urban areas. Jpn J Infect Dis. 2005;58(1):15-9.
PMid:15728984
Lagu T, Griffin C, Lindenauer PK. Ensuring access to health care for patients
with disabilities. JAMA Intern Med. 2015;175(2):157-58. https://doi.org/10.1001/
jamainternmed. 2014.6740; PMid:25486022 PMCid:PMC4545487
Frost LJ, Reich MR. Creating access to health technologies in poor countries.
Health Affairs. 2009;28(4):962-73. https://doi.org/10.1377/hlthaff.28.4.962;
PMid:19597194.
Harris MI. Racial and ethnic differences in health care access and health outcomes for adults with type 2 diabetes. Diabetes Care. 2001;24(3):454-9. https://
doi.org/10.2337/diacare.24.3.454; PMid:11289467.

Cite this article : Cinaroglu S, Baser O. Spatial Distribution of Total Number of Medical Devices in Turkey: A Classification Analysis. Int J Med. Public Health.
2017; 7(2):102-106.

106

International Journal of Medicine and Public Health, Vol 7, Issue 2, Apr-Jun, 2017

