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Executive summary 
 
1. The world’s population aged  65 years or older I is expected to rise to 15.8 per cent by 
2050, up from 8.3 per cent in 2015. The current trends toward longer lifespans present  social 
and economic challenges in developed and developing countries including Cambodia, where the 
population aged 65 years or older is  expected to comprise 12.2 per cent of the total population 
by 2050.  
 
2. The social and economic challenges include, but are not limited to, a healthy lifestyle. 
Improving this lifestyle quality requires significant advancement in disease prevention and 
personalized medicine. Systemic monitoring and health-management strategies supported by 
information and communications technology (ICT) are could serve as   effective tools to bring 
conventional healthcare services to remote and previously hard-to-reach populations, with an 
emphasis on older persons. 
 
3. In exploring ways in which ICTs could facilitate necessary medical services with fewer 
doctors, countries such as Cambodia should explore  innovative solutions.  In countries with 
insufficient doctors to serve remote and rural communities, programmes that offer improved 
medical services with fewer funds, can complement conventional medical practices, particularly 
for those with limited access to treatment. This study discusses how ICTs could be successfully 
applied in healthcare systems in Cambodia, improving accessibility and quality of medical 
services. Recommendations for healthcare services are highlighted based on the findings in this 
report.  

 
4. This study examines non-communicable diseases (NCDs) in Cambodia, which account 
for 59.9 per cent of all deaths in 2016. The growing population of older persons creates a demand 
for NCD therapy and an increasing need for long-term care; focusing on the strategic needs for 
older persons with high-risk and rural populations, to address hypertension and diabetes. NCDs 
are  often accompanied by complications when poorly managed and require early screening 
and management as important preventive tools, particularly for older persons. 
 
5. For this study, a systematic review of previous ICT-based efforts was undertaken, with a 
focus on  two projects implemented in the Republic of Korea and Canada, as well a third model 
implemented in Cambodia to assess chronic disease, such as diabetes, obesity, and hypertension. 
ICT preventive medicine models are developed based on the assumption that there is suitable 
ICT infrastructure availability and high literacy rates.  
 
6. Based on these reviews and  analyses, four models for rural NCD populations were 
devised. The recommendations consider the provision of support using ICT-based technology 
and how it can be implemented under current public healthcare and governance structures in 
Cambodia. 
 
7. The first model examines a health centre–based model in which disease screening and 
care processes are added to the list of routine practices performed at health centres. Chronically 
ill patients regularly visit nearby health centres for check-ups where clinical data are collected 
and monitored by a team of doctors and nurses. Data are recorded digitally, so that follow-up is 
based on each patient’s full medical history. Mobile devices used for ICT-based diagnosis will 
include tools to assist decision making and will enable the identification of potential 
complications associated with hypertension and diabetes.  
 
8. The second model is a commune/village centre–based model, utilizing Cambodia’s 
current administrative structure to serve chronically ill patients. Blood-pressure monitoring 
machines and glucose-test meters can be installed at community centres to enable regular 
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monitoring of patient data. In this way, patients can access healthcare at more convenient 
locations, increasing programme participation. Staff members may take charge of data 
measurement and management duties and patient’s data can then be sent to health centres or 
referral hospitals for monitoring via the ICT application. Should data reflect the need for further 
examination, teleconsultation or specialist visitation can be arranged. Mobile access to guidelines 
and related information is also recommended to ensure effective on-site service provision.  
 
9. The third model is a peer station–based model where peer consultants (chronically ill 
patients) provide basic data-measuring services to other patients. Peers may also provide 
education and instruction to other patients for health management. This approach could be 
useful in smaller villages without a health centre, or in remote places with challenging health 
centre visitations. A similar programme is currently operated in Cambodia by the NGO 
MoPoTsyo, which identified a large number of potential problems associated with the 
programme that need to be resolved through coordinating with the government healthcare 
service structure. 
 
10. The fourth model is an outreach programme in which nurses and midwives visit village 
centres regularly to assess chronically ill patients. Household visits are also conducted, valuable 
in providing care to older patients with chronic diseases. This model can be implemented as a 
complement to a health centre’s existing outreach programme. In this model, diagnosis-aiding 
materials will be prepared for use on mobile devices to identify potential complications 
associated with hypertension and diabetes where patient data can be entered using the mobile 
devices.  
 
11. To render the proposed models beneficial and operational in a real-world setting, tools 
need to meet a minimum standard based on normal working conditions and further re-
evaluation needs to be conducted to ensure adequacy. This study provides descriptions of the 
five programmes (strategies), which should  be developed  for the suggested models to be 
successfully implemented: 
 

• A referral programme using ICT-based collaborations may be used in a hierarchical 
fashion, to ensure effective and timely services are provided to patients. 

 
• Decision making tools using mobile devices carry up-to-date content, accessible online 

and convenient for data entry. An evidence-based practice (EBP) nursing application 
enables well-structured data entry and provides reliable information-based decision-
making support.  

 
• Practical recruitment and screening programmes are required to identify the patient 

population by building a screening system to serve further clinical and research purposes. 
Different service policies could be developed and applied to patients in different groups.  

 
• Project sustainability through examining its post-funding viability. This study examines 

two samples for the proposed system design. A conclusion to charge patients a nominal 
affordable fee is argued as the most practical solution, using the national public 
healthcare system.  

 
• Development of personal health record (PHR) and the expansion of the Health 

Information System (HIS) are recommended to provide necessary data for improved 
diagnosis and treatment of hypertension and diabetes. Personal medical records are not 
recorded digitally in Cambodia and using existing web-based HIS from public health 
facilities should make retrieval, processing and decision making easier for patients and 
doctors. The main disadvantage  of the HIS is its inability to handle PHRs. The 
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digitalization of PHRs is important and highly desirable and remains an important 
advancement over routine EBP. 

 

12. The recommendations made in this report should aid the provision of a more effective 
and efficient medical service to underserved Cambodians, particularly older persons and rural 
residents. This report strongly advocates a well-organized programme, combined with an ICT-
based support system will enable the delivery of better healthcare services to patients with 
chronic disease. The service can be expanded further to many other areas of healthcare, 
including quality of life issues in older and rural populations.
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1. Introduction 
 
13. The Asia-Pacific region, including its least developed countries, is ageing rapidly, 
resulting from rapid fertility decline, an increasing life expectancy at birth and life expectancy at 
age 60. It is expected that the percentage of older persons in the region will double from 13 per 
cent in 2018 to 25 per cent  in 20501. Population ageing is not only affecting the more affluent 
countries in the region.  For example, in Cambodia, 7.6 per cent of the population is estimated 
to be 60 years old or over in 2020. By 2050, this percentage is projected to reach 16.9 per cent. 
Although the percentage of the population aged 80 years old or over is still small, it is projected 
to increase from 0.6 per cent in 2020, to 2.2 per cent in 2050.2  
 
14. In Cambodia, on average, older persons spend 4.6 years, or one-quarter of their 
remaining life, with impairments – measured by the difference between life expectancy at 60 and 
healthy life expectancy.3  This means that older persons live a considerable time of their 
remaining life with impairments, and women even longer than men. Disease patterns in the 
Asia-Pacific region, including Cambodia, are changing as a result of successfully combatting 
communicable diseases but this leaves ageing societies with more prevalent non-communicable 
diseases. Thus, the change in disease patterns and the rising number of older persons means 
access to healthcare requires increasing investments in healthcare and innovative ways to 
facilitate access to healthcare.  
 
15. There are both demand and supply-side barriers to accessing healthcare for older 
persons in Cambodia where availability of healthcare is still relatively limited, particularly in 
rural areas. There are a relatively small number of medical professionals, however 45 per cent of 
medical professionals work in cities, although 80 per cent of the population lives in rural areas. 
Moreover, the health system still focuses on communicable diseases as well as sexual and 
reproductive health care, and it is not sufficiently equipped to support older persons to cope 
with non-communicable diseases. Older persons face demand-side barriers in accessing 
healthcare, such as high costs or physical barriers or limited mobility making it difficult to access 
healthcare facilities outside the community. Using ICTs can, in some instances, help older 
persons in access to healthcare and improve existing healthcare facilities.  
 
16. Adopted in 2002, the Madrid International Plan of Action calls for “advancing health 
and well-being into old age.” It states, “older persons are entitled to have access to preventive 
and curative care …” and health-care services need to meet the special needs of older persons. 
The Plan of Action also includes a set of actions to facilitate access to health care for older 
persons, which include “[u]tilize technology such as telemedicine, where available, and distance 
learning to reduce geographical and logistical limitations in access to health care in rural areas.” 
The Plan also supports Sustainable Development Goal #3 to “ensure healthy lives and promote 
health and well-being at all ages.” One of the targets under this Goal is to reduce pre-mature 
mortality from non-communicable diseases by one-third.  
 
17. While telemedicine and other ICT solutions may appear more appropriate for developed 
countries, even in least developed countries there is a significant increase in the use of mobile 
phones. Mobile phones are now easy to use even for population groups, including the older age 
group. Using ICTs to promote access to healthcare can include simple programmes to support 
older persons in self-monitoring their health status. 

                                           
1 ESCAP Statistical database, online, accessed 10 November 2018 
2 United Nations, Department of Economic and Social Affairs, Population Division (2017). World Population Prospects: The 2017 
Revision. Available at https://population.un.org/wpp/ (accessed 13 February 2019).  
3 World Health Organizations, Global Health Observatory Data Repository, online database, 
http://apps.who.int/gho/data/node.main.688?lang=en, accessed 13 February 2019 

https://population.un.org/wpp/
http://apps.who.int/gho/data/node.main.688?lang=en
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18. ESCAP supports Member States in implementing the Madrid International Plan of 
Action on Ageing through analytical work, promoting South-South cooperation and sharing 
experiences. ESCAP is currently implementing a project on “Using ICTs to Promote Accessibility 
and Quality of Health and Long-term Care for Older Persons”, which seeks to identify feasible 
ICT models to complement existing efforts in promoting access to healthcare, depending on 
country context. 
 
19. This paper discusses the relevance of population ageing in Cambodia in the context of 
healthcare and then elaborates on the existing healthcare delivery system. It discusses existing 
experiences using ICTs to promote access to healthcare in other countries as well detailing 
experience with a pilot project conducted in Cambodia. This paper then analyzes which 
healthcare delivery models the Government of Cambodia could apply to integrate ICTs in the 
promotion of good health for older persons in Cambodia. This study is a discussion paper with 
the purpose of obtaining feedback from the Government of Cambodia and other stakeholders.  
 
2. Cambodia Background Information 
 
2.1   Regional and Demographic Characteristics 
 
20. Cambodia is experiencing rapid demographical changes. The population pyrmids 
shown in Figure 1  depict the evolution of an ageing population where the average life 
expectancy at birth was 67.5 years in 2012, and is expected to increase to 70 years by 20194. In 
2010, 5.9 per cent of the total population was 60 years and older and is projected to be 7.6 per 
cent and 10.2 per cent in 2020 and 2030 respectively. Cambodia will become an ageing society 
within 15 years when the total population aged 65 and older will be 6.8 per cent.  
 
21. The long-term goal of the Government of Cambodia is to provide universal healthcare 
services for all Cambodians through the public and private sector. The public sector concentrates 
on preventive activities for essential reproductive, maternal, neonatal and childcare health, and 
major communicable diseases, while the private sector focuses on curative medicine. Citizens 
who use the public sector pay a nominal medical fee and the poor (25 per cent of population) is 
exempt from payment through the Health Equity Fund (HEF). 

 
22. With a fast-growing economy,5 Cambodia experienced a noted improvement in the 
healthcare system and its provisions.6 The increase in life expectancy is a result of efforts, 
including practice and policies to reduce infant mortality.7 
 
23. However, Cambodia is now experiencing rapid epidemiological changes. Until recently, 
the country focused mainly on prevention and control of transmittable diseases such as 
HIV/AIDS, achieving noticeable improvement. With an ageing population, the healthcare 
system faces a dual challenge - the existing burden of communicable diseases and the growing 
burden of NCDs,8 the the largest cause of death in Cambodia.9 

                                           
4 ESCAP calculations based on United Nations, Department of Economic and Social Affairs, Population Division (2017). World 
Population Prospects: The 2017 Revision. 
5 Cambodia’s GDP per person is increasing more than 7 per cent annually (2014 -2019) where the poverty rate fell from 50 per 
cent in 2004, to 20 per cent in 2011. The government set the poverty line at $0.95 as Cambodia is about to become a lower-
middle-income country. 
6 HIV/AIDS was a major public health issue in the 1990s. The early implementation of preventive activities lowered the HIV 
prevalence rate from 2.4 per cent in 1998 to 0.8 per cent in 2010 (NCHAD, 2011). 
7 The infant mortality rate per 1,000 live births dropped from 119.1 in 1980 to 33.9 in 2012 (Peter Laslie Annear, 2015). 
8 The scope of NCDs defined in the document follows the definition in HSP3 by MoH; cardio-vascular, cancer, chronic respiratory 
disease and diabetes. 
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Figure 1. Cambodian population in 2010 and its projection for 2020 and 2030 

 

                                                                                                                                         
9 From a 2010 nationwide survey targeted for 25–64-year-olds, 2.9 per cent presented with diabetes and 11.2 per cent high 
blood pressure, with diabetes twice as high in urban areas (5.6 per cent vs. 2.3 per cent rural). The high blood pressure group, 
also prevailed in rural areas (16 per cent urban vs. 10 per cent rural) (MOH, University of Health Sciences & WHO, 2010). 
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Source: United Nations, Department of Economic and Social Affairs, Population Division (2017): World 

Population Prospects: The 2017 Revision. 

 
24. In an effort to address increasing NCDs, the Government of Cambodia is evaluating its 
current healthcare structures to examine how it can be modified and strengthened. Alongside 
efforts by the Government of Cambodia, UNESCAP commissioned this study to evaluate how 
exploiting ICTs can be used to provide innovative and effective means to reach remote 
communities and older persons who cannot access conventional health facilities.  
 
25. The government is expecting to learn from earlier experiences such as maternal care and 
communicable disease control. The national Health Strategic Plan (HSP) 3 indicates the 
challenges in disease and health issues including: maternal and childhood mortality, 
malnutrition, teenage pregnancy, HIV transmission, low tuberculosis detection rate, artemisinin 
resistant falciparum malaria, prevalence of NCDs, mental health disorders, infectious diseases 
and environmental health risks (Cambodia, 2016). 
 
26. NCDs accounted for 52 per cent of deaths in 2013, an increase from 32 per cent in 2000; 
creating a need to invest in NCD control. To address this, the government plans to scale-up 
hypertension and diabetes screening from 6 to 18 per cent for adults who are 40 years and older 
by 2020 (Cambodia, 2016). 
 
27. Cambodia’s urbanization is taking place in a steady fashion, reaching 23.8 per cent in 
2019. When looking at models for effective NCD control, the urbanization of society should be 
taken into consideration, exploring diverse medical environment characteristics and patient 
profiles. Medical professionals (healthcare providers) mirror the public’s desire to live in cities 
and as a consequence there is a lack of medical professionals and subsequently low-quality 
medical services prevalent in the province10. 
 
28. In rural areas, the public sector (health centres and referral hospitals) provides 
preventive services and inpatient admissions, while the private sector provides curative 
consultation and treatment. The public sector concentrates on reproductive, maternal, neonatal 
and childcare promotion, and communicable disease control. With as few as 29 per cent of 

                                           
10 In the 2010 statistics approximately 20 per cent of public sector health workers worked in Phnom Penh, while the population 
of the city is a little less than 10 per cent (WHO, 2014) 
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patients attending public health facilities; 57 per cent attend private health facilities where 
mostly curative services are conducted. Others may use home remedies or self-prescribed 
medications, which implies that there is no strategic process for the provision of curative service 
from the public health sector (Annear et al, 2015).  
 
29. With approximately two-thirds of public sector staff working in the private sector, most 
healthcare services are delivered privately. A shortage of medical personnel encourages private 
medical service provision,11 and to remedy this situation, the system needs to be reorganized so 
that at least the public sector act as a leading force to deliver high quality medical services to all, 
regardless of the region gender, age and economic status. 
 
30. This study looks to various possible solutions for providing NCD services to persons 
with diabetes and hypertension in different circumstances, focusing on older persons in rural 
areas, where the provision and the quality of medical service barely meet minimum necessity. 
 
  

                                           
11 Priorities of the Government of Cambodia for health sector reforms and health services improvement mentioned in the HSP1 
states “Encourage and involve private sector in provision of health care, both in urban and rural areas” 
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2.2   Medical system Structure1 
 
31. Cambodia consists of 24 provinces with a population of 16.3 million (as of 2018). The 
capital city Phnom Penh is a special administrative area. As many as 80 per cent of the 
population live in rural areas and 55 per cent of the urban population live in Phnom Penh. 
 
32. Cambodia’s main public health infrastructure and care are delivered through the 
Ministry of Health, alongside private institutions providing curative care. Public institutions 
focus on the promotion and prevention of reproductive, maternal, neonatal and childcare, and 
communicable disease control. The Ministry of Health oversees all aspects of healthcare 
including the development of strategic plans and the delivery and evaluation of public health 
services. It also governs the licensing and accreditation of the private medical providers, which is 
not yet well practiced. 
 
33. The public health system is based on a three-tiered model of responsibility: 
   
Central ministry level (Ministry of Health) 
 
34. The Ministry of Health has three directorates; health, administration and finance, and 
inspection. For health service delivery, the Director General of the Health oversees the whole 
process. Its roles include: 
 

• Develops policies, legislation, and strategic plans. 
• Resource mobilization and allocation. 
• Monitoring, evaluation and research. 
• Maintains the national Health Management Information System (HMIS). 
• Provides training and support to provinces and districts. 
• Coordinates with other ministries and external aid. 

 

 Provincial level (Provincial Health Department) 

35. There are 24 Provincial Health Departments (PHD) by the Ministry of Health and each 
has a provincial hospital, governing 1–10 Operational Districts (OD) whose role includes; 
 

• Links the central ministry with operational districts by the Ministry of Health. 
• Implements a health strategic plan via annual operational plans. 
• Responsible for the equitable distribution and effective use of available resources. 
• Supports the development of health ODs.    

Operational district level (operational district office) 

36. There are 81 operational districts by the Ministry of Health covering 100,000 – 200,000 
persons per OD, where each OD has at least one referral hospital and a number of health centres 
that are:  
 

• Administered by the operational district office of the Ministry of Health. 
• Responsible for effective, efficient, and comprehensive health-service delivery. 
• Interprets, disseminates and implements national policies and provincial health strategies. 
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Health Centres 
 
37. As of 2017, there are 1,190 health centres covering 10,000 - 20,000 persons with 10 to 20 
health centres per OD. They are located to provide the population access within a 10-kilometre 
radius or a two-hour walk from home. Its major role is to provide primary healthcare service 
through minimum package of activities (MPA)12 
 
Health Posts 
 
38. There are 119 health posts covering a population of 2,000 - 3,000 living more than 25km 
away from the nearest health centre. 
   
39. Health centres deliver an MPA. Referral hospitals (and national hospitals) deliver a 
complementary package of activities (CPA). 13  Table 1 gives the number of hospitals and 
administrative offices in operation. Figure 2 shows the overall structure of the healthcare 
organization within the Ministry of Health. 

Table 1. Type and number of government healthcare facilities, 2012~2017 

Type of facility Designated 
number 

Functioning 
2012 

Functioning 
2013 

Functioning 
2017 

National Hospitals 8 8 8 8 
Operational Districts 81 81 81 100 
Referral Hospitals: 
Provincial Hospitals 
Referral Hospitals     

97 
24 
67 

82 
24 
58 

85 
24 
61 

108 
24 
84 

Health Centres 1024 1020 1085 1190 
Health Posts  86 86 119 
Source: All data are derived from the MOH routine HMIS database 
 
2.3   Medical System Regulations 
 
40. There are four laws concerning health in Cambodia: 
  

• Law on the Management of Pharmaceuticals ((1996), (amended in 2007).   
• The Abortion Law (1997). 
• The Management of Private Medical, Paramedical and Medical Aid Services Law (2000). 
• The Prevention and Control of HIV/AIDS Law (2002).  

                                           
12 MPA consists mainly of preventive and basic curative services, supplemented by specific activities including: measuring blood 
pressure; education and treatment of uncomplicated hypertension and referral of complicated cases to referral hospitals; 
detection and referral of patients with diabetes to special clinics for diagnostic confirmation and treatment; detection of early 
signs/symptoms of breast and cervical cancers, education on self-examination and risk factors for breast and cervical cancers, and 
the need for cancer screening; raising awareness in the community on NCD risk factors; identification and referral of chronic 
diseases; risk-factor education, such as smoking cessation; in collaboration with relevant partners to raise community knowledge 
on healthy living, including physical exercise, diet, alcohol moderation, and schoolchildren education (MOH, 2007) 
13 CPA is graded 1–3 on the basis of the number and composition of staff, number of beds, standard drug kit, standard medical 
equipment and clinical activities. All eight national hospitals located in Phnom Penh, and 21 of 24 provincial hospitals are CPA3 
hospitals 
1) CPA1 hospitals: the lowest hospital level, with 40–60 beds, provide basic obstetric care, but no major surgery (no general 
anesthesia) and no blood bank or blood deposit 
2) CPA2 hospitals: with 60–100 beds, provide CPA1 services plus emergency care, major surgery and other specialized services 
such as blood transfusion 
3) CPA3 hospitals: with 100–250 beds, are the highest hospital level, provide major surgery and more activities than CPA2, 
including various specialized services 
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41. A range of sub-decrees and proclamations regulate various aspects of the health system, 
generally outlining procedural issues rather than regulatory sanctions. However, a much more 
elaborated and detailed description is required, especially concerning quality of care, patient 
rights and social health protection. 
 
42. The laws covering the role of medical staff and nurses are regulated by Prakas - 
procedural guidelines signed by the Minister of Health. For example, MPA covers medical staff 
duties for doctors, nurses and midwives (MoH, 2006). MPA also delineates activities at health 
centres including diagnosis and treatment of hypertension and diabetes screening. The role of 
the medical staff is to refer patients to larger medical institutes such as referral and provincial 
hospitals. However, there are currently no laws regulating ICT-based services. 
 
43. According to the relevant laws and regulations, the models proposed in this study may 
be acceptable under current practice. Cambodia’s strategic direction in relation to health 
emphasises NCD control. In addition, an important role of the Ministry is to “Coordinate with 
other ministries and external aids.” Support from professionals involved in service and planning 
is required to implement services.  
 
44. In order to achieve solid planning and implementation, the following listed steps are 
recommended: 
 

• Inputs from field operators should be reflected in policy planning. 
• Stakeholders’ understanding and cooperation is required.  
• A pilot project to establish good practice is recommended. 
• Legislation process for higher level than Prakas may need to be prepared, if it is to 

become a nationwide programme. 
 

45. Stakeholders need to understand the rationale and goals of the programme. This can be 
achieved through consultations, which will enable stakeholder ownership and allow programme 
development. Stakeholders may include, potential patients, health centre personnel, 
administrative officials (MoH, OD, and PHD level), doctors working in high-level hospitals at 
national, provincial and referral levels, local commune leaders and service participants. 
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Figure 2. Organization of the Ministry of Health and affiliated institutions  
(Source: MoH 2013)14 

 
 

  

                                           
14 The number of facilities reflects MoH 2017 data  
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2.4   Health Strategic Plan for non-Communicable Disease Control  
 
2.4.1   Health Strategic Plan 3 (Cambodia, 2016) 
 
46. The long-term vision of Cambodia’s health sector development is for “All persons in 
Cambodia to have better health and well-being, thereby contributing to sustainable 
socioeconomic development.” Based on this vision, the Ministry of Health defines its mission as 
“to effectively manage and lead the entire health sector to ensure that quality health services are 
geographically and financially accessible and socio-culturally accepted to all persons in 
Cambodia.” 
 
47. The mission of the Ministry of Health is central to the health sector’s medium-term plan 
the Health Strategic Plan, which implements the national health vision and is responsible for all 
aspects of healthcare including strategic plan development. The Ministry of Health published 
three versions of HSP guiding healthcare stakeholders to work in the same direction. HSP1 
(2003-2007) and HSP2 (2008-2015) were launched in 2003 and 2007 respectively and led 
healthcare related governance and service structure establishment after an unstable era in 
Cambodia. HSP was substantiated with annual operational plans and an annual budget through 
the Ministry of Health, and its partners regularly monitoring progress. (HSP3 was launched in 
2016). 
 
48. HSP1 aimed to improve the quality of healthcare services and the institutional 
development of service providers. It formulated detailed strategies in six priority areas - health 
service delivery, behaviour change, quality improvement, human resource development, health 
financing, and institutional development. The main objective of HSP2 was to improve health 
outcomes in three main areas: reproductive, maternal, neonatal and child health, communicable 
and non-communicable diseases. 
 
49. In 2016, Ministry of Health officially published Cambodia’s HSP3 as a management tool 
to guide the Ministry of Health, health institutions and stakeholders. HSP3 recommends the of 
use available resources effectively and efficiently, where health strategies correspond to the 
plan’s goals and objectives. HSP3 analyses the performance, challenges and opportunities of the 
health system, sets the strategic priorities and provides recommendations for setting health 
strategic direction, objectives and goals. Goals and targets are set and seven strategic areas 
identified including: health service delivery, health system financing, health workforce 
development, essential support systems, health infrastructure development, health information 
system and health system governance with a total of 35 strategic recommendations. 
 
50. Since this study is focused on healthcare for an ageing society, it provides focus on 
NCDs with special attention to hypertension and diabetes control in HSP3. The following section 
explains the HSP3 chronic disease control plan. 
 
2.4.2   HSP3 and Chronic Disease 
 
51. To cope with the rise of NCDs, the existing healthcare system structure needs to be 
strengthened, modified and expanded, while consolidating the gains made in other areas such as 
maternal and child health, and communicable disease control. NCD control is among the key 
strategy recommendations made by the HSP3 - “Further strengthen health promotion and 
primary and secondary prevention for NCDs to stem the growth of conditions and reduce health 
care costs.”  
 
52. This recommendation is a result of HSP findings, focusing on “Increasing prevalence of 
NCDs, an ageing population and urbanization, pose challenge to the structure and delivery 
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model of the health system.” This challenge is also driven by findings from a health system 
performance review, which states, “Non-communicable diseases – mainly ischemic heart disease, 
stroke and chronic obstructive lung disease are emerging priorities. This is supplemented by an 
evolving threat from rising prevalence of principal NCD risk factors - hypertension, diabetes and 
overweight; as well as behavioural factors such as smoking and alcohol consumption.”  
 
53. The Government is committed to increase support to deal with NCDs,15 but service 
remains low in terms of availability and coverage due to resource constraints and clinical 
capacity. Even though NCDs were responsible for 52 per cent of deaths in 2011 (and the rate is 
rising), there is limited capacity for NCD primary and secondary prevention and referral 
hospitals for managing acute events.  
 
54. In this regard, HSP3 recommendation suggests strategic objectives 9.1, “Reduce 
population exposure to risk factors for non-communicable and chronic diseases, including cancer, 
diabetes, and cardio-vascular diseases; and promote early detection of NCDs as well as primary 
and secondary prevention.” Strategy 1 calls for a “Review and update MPA and CPA Guidelines 
according to changes in disease profile and health problem priorities (i.e. services for NCDs, 
rehabilitative and palliative care, geriatric and adolescent reproductive health services).” It also 
calls for existing medical institutions to take a major role in handling NCDs. This is a major focus 
of this study where recommendations on how NCD-related services could be efficiently 
provided utilizing existing healthcare facilities and ICT technology. 
 
2.4.3 Health Information System Strategic Plan (Cambodia, 2008)  
 
55. The Health Information System Strategic Plan 2008-2015 (HISSP) demands well 
organized existing medical institutions to address  NDCs. The Ministry of Health recognizes 
that statistical information on disease and patients is essential for information gathering, system 
assessment, and policy planning to establish and implement healthcare related strategies. Based 
on statistical data and analyses, the Ministry of Health establishes policy priorities and resource 
distribution plans in national, provincial and district level to improve the population’s health 
status. Establishment of adequate HIS structures that include statistical information are essential 
for each country and more especially for countries in the early stage of HIS policy development. 
 
56. Health Metrics Network (HMN) an international organization working towards 

stretching the HIS globally, provides funding and technical assistance for HISSP development, 
collaborating efforts with the World Health Organization (WHO). Cambodian HISSP implements 
five major components based on HMN suggestions; HIS policy and resources, data management 
and use, health and disease records including surveillance, census, civil registration and 
population-based surveys, and health service administration and support systems. 
 
57. In order to implement these components, HISSP presents 12 specific goals, detailed into 

28 strategies and applied through activities allocated to meet objectives. The activities specify end 
products such as documentation or staff training programmes. The goals, strategies and activities, 
related to this study are summarized in Table 2. Table 2 shows that HISSP provides the rationale 
for recommendations, developed by this study. 
 
  

                                           
15 Action Plan for the Prevention and Control of NCDs (2014-2020) 
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Table 2. HISSP goals, strategies, and activities related to the study 

Goals Strategies Activities 

1. Increase the 
availability of accurate 
and complete health 
data from public and 
private sources 

1.1 Review and strengthen 
existing legislation, regulations 
and administrative procedures 
related to health data 
recording, reporting, storage, 
retrieval, dissemination 
governing both public and 
private sector 

1.1.1 Review existing 
legislation related to HIS 
covering diseases, accidents, 
injuries notification, screening, 
from both public and private 
sector 

4.  To increase data 
sharing, management, 
analysis, dissemination, 
and use 

4.1 The development, use, and 
maintenance of ICT systems 
for health data management 
and communications 
(metadata dictionary and data 
warehouse, inter and intranet 
communications) 

4.1.1 Revise HIS forms 
(recording and reporting) and 
software accordingly in order 
to cover all core indicators 
4.1.2 Post IT staff for 
maintaining data at central 
and PHD level according to 
the CPA guideline 

4.2 Strengthen the capacity of 
staff involved in the HIS 
through in-service training 
and degree programmes on 
epidemiology/biostatistics/M
PH, and software 
development, ICT use and 
maintenance 

4.2.1 Develop HIS training 
curriculum for PHD, OD and 
referral hospital managers, 
HIS officer, including HIS 
recording and reporting, data 
quality control 
4.2.2 Conduct HIS training on 
HIS recording and reporting, 
data quality control 
4.2.6 Short courses, and 
training on basic ICT skills 
4.2.7 Conduct one-week 
special training course on 
health information 
compilation and its 
application for clinicians 
(doctors/nurse/midwife) 

6.  Improve coverage 
and use of civil 
registration record 
including causes of 
death at health facilities 
and community level 

6.1 Plan and implement the 
expansion of the civil 
registration system at health 
facilities and within 
communities, including 
training, and publishing 

6.1.5 Conduct training on vital 
data processing and analysis 
for staffs at central provincial, 
and district levels 

10.  Strengthen the case 
reporting, monitoring 
and response to NCDs 

10.1 Develop the reporting of 
NCDs in the overall 
surveillance and case reporting 
and response system, 
including accidents and 
injuries 

10.1.1 Conduct meetings on 
the list of NCDs to be reported 
and monitored, the case 
definitions to be applied, and 
the appropriate report forms 
10.1.2 Conduct training of 
trainers in the implementation 
of the NCD reporting 
procedures 

  Source: Cambodia 2008 
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58. HISSP’s main guidelines for achieving its goals are the Cambodian HIS and HMIS. 
HMIS focuses on collecting data for routine health service activities and health problems 
reported at all levels of public health facilities. Data are identifiable by age group and geographic 
location while gender data are available for some activities. 
 
59. HMIS consists of two main components; monthly routine reports and data collection 
tools. The monthly routine reports cover major health problems and health services activities. 
The data collection tools are used at the health centre to register various service activities 
including data from outreach activities. Similar data entry activities are performed at higher-
level hospitals, including referral and provincial hospitals. Reporting covers the working days of 
the month and the end of each month where HMIS data are entered directly on to a web-based 
database and OD and PHD data are directly accessible from the database. Currently the HMIS 
web-based database collects health data from 1,190 health centres, 84 referral hospitals, 24 
provincial hospitals, eight national hospitals and two NGO- supported hospitals. Collected data 
are used for decision-making, policy planning, resource allocation and distribution. However, 
there is no database for individualized health-related information. 
 
3. Statistics on Medical Services 
 
3.1   Healthcare Providers and Workers 
 
60. The public health network in Cambodia comprises more than 1,400 public health 
facilities and 20,000 professionals (predominantly nurses and midwives). In the private sector 
there are more than 5,500 licensed providers delivering a large proportion of mainly curative 
health-care services. 
 

Figure 3. Density of physicians in selected South-East Asian countries 
 
(number of medical doctors (physicians), including generalist and specialist medical 
practitioners, per 1,000 population) 
 

 
 
Source: WHO, Global Health Observatory, Online, Available from: 
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http://apps.who.int/gho/data/view.main.GDO1801vapps.who.int/gho/data/node.wrapper.i
mr?x-id=112, accessed 18 March 2019 
61. In 2014, Cambodia featured 0.1 physicians per 1,000 inhabitants, far less than the 
neighbouring South-East Asian countries (see Figure 3).  
 
62. ICT converged technology can be used to provide necessary medical services with fewer 
doctors. The method should be attractive to countries with a relatively small number of doctors. 
Such applications may also provide better medical services with lower costs, an attractive 
supplement to conventional medical practice. For these reasons, one should consider  exploring 
ICT-based medical services in the public healthcare system.  
 
63. Healthcare workers, including medical professionals and nursing staff, are appointed 
through the government health system and administered by the Ministry of Health. For example, 
under the guidelines by the Ministry of Health, each health centre requires 8–11 staff, including 
at least one physician or a physician assistant, two secondary nurses and one or two secondary 
midwives. However, health centres commonly have no physician or physician’s assistant and are 
usually staffed by primary nurses and midwives. For the health posts, there is usually no more 
than two staff (a nurse and a secondary midwife). The shortage of the healthcare workers and 
the limitation of service provision at public institutions result in individuals turning to private 
medical services. In rural areas, 65 per cent of patients seek primary care through the private 
sector, 20 per cent in the non-medical sector and 15 per cent in the public sector. The shortage of 
healthcare providers, especially doctors, is a consequence of the history of the late 1970’s when 
only 25 medical doctors survived the Khmer Rouge regime. 
 
64. In 2012, the Ministry of Health employed a total of 19,457 civil servants, most of whom 
are nurses (about 46 per cent) and midwives or midwife associates (about 24 per cent) with 14 
per cent doctors. There is a need to expand the total public workforce in the health sector to 
32,000 by 2020 according to the Ministry of Health. At central and provincial levels, medical 
doctors make up the largest number of health staff, while in rural areas nurses and midwives 
make up the higher percentile. The health workforce relies strongly on nurses, with 3.47 nurses 
to each doctor. 
 
65. Public sector health workers are recruited through an annual civil service exam and the 
number of midwives has increased significantly through the ‘Fast Track Initiative Roadmap for 
Reducing Maternal and Newborn Morality 2010-2015.’16 However, without adequate incentives 
in the public sector, most public health staff engage in dual practice with two-thirds public 
healthcare workers working in the private sector while simultaneously in the public and private 
sectors.  
 
66. Table 3 provides the projection of workforce demand for the coming years. Since this 
report is concerned with the provision of ICT-based services to older and rural residents, it is 
important to find ways to motivate workers at health centres and provide a decent and 
comfortable method to run the programme.  

 
  

                                           
16 Primary nursing and primary midwifery are 12-month programmes with midwifery programmes offered by all regional training 
centres. The Associate Degree in nursing is a three-year programme at regional training centres and the Technical School for 
Medical Care with a bachelor degree available for nurses and midwives (associate degree from University of Health Science) 

http://apps.who.int/gho/data/view.main.GDO1801vapps.who.int/gho/data/node.wrapper.imr?x-id=112
http://apps.who.int/gho/data/view.main.GDO1801vapps.who.int/gho/data/node.wrapper.imr?x-id=112
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Table 3. Ministry of Health Workforce Projection Plan, 2012-2020 

Professional Category 

2012 2020 2012-2020 
Total 
existing 
staff 

Per 
10000 
pop. 

Total 
need 

Per 
10000 
pop. 

Total 
gap 

Attrition 
years 

Total 
required 

Specialist doctor 259 0.18 367 0.23 108 21 129 
Medical doctor 2,157 1.51 2,679 1.66 522 345 867 
Medical assistant 778 0.54 584 0.36 -194 124 0 
Dentist 223 0.16 324 0.20 101 18 119 
Dental assistant 65 0.05 18 0.01 -47 5 0 
Pharmacist 487 0.34 668 0.41 181 78 259 
Pharmacist assistant 79 0.06 106 0.07 27 6 33 
Secondary nurse 5,698 3.99 7,577 4.69 1,879 912 2,791 
Primary nurse 3,281 2.30 5,739 3.55 2,458 1,050 3,508 
Secondary midwife 2,475 1.73 4,495 2.78 2,020 396 2,416 
Primary midwife 2,188 1.53 2,376 1.47 188 350 538 
Secondary laboratory 
technician 462 0.32 649 0.40 187 37 224 

Primary laboratory 
technician 69 0.05 21 0.01 -48 6 0 

Physiotherapist 147 0.10 259 0.16 112 12 124 
X-ray technician 222 0.02 230 0.14 208 4 212 
Administrative officer 58 0.04 372 0.23 314 0 314 
Accountant 137 0.10 226 0.14 89 0 89 
Information    
technology staff 68 0.05 186 0.12 118 0 118 

Facility maintenance 
staff 82 0.06 352 0.22 270 0 270 

Driver 59 0.04 153 0.09 97 0 97 
Other 666 0.47 4,687 2.90 4,021 320 4,341 
Total 19,457 13.62 32,070 19.86 12,613 3,683 16,448 

Source: MoH Health Workforce Projection Plan 2012-2020; Cambodia Health Staff Projection Tool, 
2010, 2011. MoH Personnel Department. 

 
3.2   Disease Statistics 

 
67. The average life expectancy in Cambodia was 67.4 years for men and 71.7 for women in 
2018 - a dramatic increase from the period of the Khmer Rouge17 in the 1970s. The ratio of 
persons aged over 65 or over increased from 2.7 per cent in 1950 to 4.4 per cent in 2017. By 2030, 
6.7 per cent of the total population are projected to be 65 years or older. The crude death rate fell 
from 19.8 per 1,000 in 1980-1985 to 6.3 per 1,000 in 2010-2015. The health status of Cambodian 
citizens is steadily improving since the 1980s, but still remains relatively poor compared with 
other South-East Asian countries. The rates of infant and maternal mortality remain high, life 
expectancy has not increased as much as in some neighbouring countries and undernutrition 
and a double disease burden with prevalent communicable diseases and emerging NCDs are 
still prevalent. The ten leading causes of deaths are summarized in Table 4. 

                                           
17 It was 29.6 years at the fall of the Khmer Rouge (1980). For the 2018 data, see: United Nations, Economic and Social 
Commission for Asia and the Pacific (2018). ESCAP Population Data Sheet 2018. 
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Table 4. Main causes of reported deaths, percentage of total deaths, all ages,  
Cambodia, 2000, 2010, 2015, 2016 

 
Cause of death 2000 2010 2015 2016 
Cardiovascular disease 15.9 19.2 21.9 22.5 
Acute respiratory infections* 12.8 8.0 7.4 3.7 
Digestive diseases 8.4 9.6 10.5 10.8 
AIDS* 7.4 2.6 2.0 1.8 
Tubercolosis* 5.2 3.7 3.3 3.2 
Respiratory diseases 2.8 3.3 3.7 3.8 
Road accidents 2.4 3.0 3.0 3.1 
Tetanus* 2.0 0.3 0.2 0.0 
Meningitis* 1.7 0.6 0.4 0.4 
Neurological conditions 1.4 2.1 2.8 3.0 
Liver cancer 1.3 2.0 2.4 1.6 
Diabetes 1.3 1.7 2.1 2.2 
Dengue hemorrhagic fever* 0.0 0.0 0.1 0.1 

 
*: refer to communicable diseases; the remaining, except road accidents; refer to non-
communicable diseases; road accidents commonly refer to unintentional injurites. 
 
Source: Global Health Estimates 2016: Deaths by Cause, Age, Sex, by Country and by Region, 
2000-2016. Geneva, World Health Organization; 2018. WHO, accessed 11 April 2019. 
 https://www.who.int/healthinfo/global_burden_disease/estimates/en/,  
 
68. Table 5 shows that deaths from communicable diseases fell from 61 per cent to 46 per 
cent between 2002 and 2008, while NCDs (particularly cardiovascular disease) rose from 34 per 
cent to 47 per cent in the same period. 
 
69. This trend indicates that with increasingly older populations, it is necessary to use 
innovative ways to deal with NCDs including hypertensions and diabetes. A survey conducted 
with adults aged 25–64 years in 2010 indicated that 2.9 per cent were diagnosed with diabetes 
and 11.2 per cent with hypertension. Changing lifestyles and the emergence of NCDs are 
reflected in over-nutrition, which is a major risk factor for NCDs. In a nationwide survey of 
adults aged 25–64 years the percentile of overweight and obese was 15.4 per cent and 1.9 per cent 
respectively, increasing with age. (MoH, University of Health Sciences and WHO, 2010). Thus, 
there is a need to develop a system that will monitor chronic disease such as hypertension and 
diabetes in Cambodia’s increasingly aged population.  
 

Table 5. Mortality from communicable and non-communicable diseases, 
Cambodia, 2000 and 2016 

 

Causes of death Percentage of total deaths, all ages 
2000 2016 

Communicable diseases; total  61.5 23.8 
Unintentional injuries (roads) 2.4 3.1 
Non-communicable diseases; total 41.7 59.9 

-  Cardiovascular disease 
-  Cancers 
-  Respiratory diseases 
-  Diabetes   

15.9 
8.0 
2.8 
1.3 

22.5 
13.1 
3.8 
1.6 

https://www.who.int/healthinfo/global_burden_disease/estimates/en/
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Source: Global Health Estimates 2016: Deaths by Cause, Age, Sex, by Country and by Region, 
2000-2016. Geneva, World Health Organization; 2018. WHO 
https://www.who.int/healthinfo/global_burden_disease/estimates/en/, accessed 11 April 
2019. 
 
4. ICT-related Infrastructure 
 
70. In order to facilitate ICT-based healthcare systems, basic ICT infrastructure is required in 
the region, with Internet as an essential component to enable information exchange in remote 
areas. The Internet can be accessed through wired-network or wireless communication networks 
such as 3G, LTE and 4G. Desktop computers and mobile devices such as smartphones can be 
used for healthcare applications. In this chapter, the current ICT related environment is 
summarized, to identify approaches to implement healthcare applications. 
 
4.1   Mobile connections 
 
71. Cambodia is considered on the margin of low- to lower-middle-income countries,18 yet 
its mobile cellular subscriptions are at 116 per 100 inhabitants. However, this does not 
automatically mean that every single inhabitant possesses a mobile phone; it can also mean some 
population segments have several subscriptions. Mobile telecommunication infrastructure is 
considered average compared to other countries in the region and across the world (see Table 6). 
 

Table 6. Mobile cellular subscriptions (per 100 inhabitants) in South-East Asia 

Country Mobile penetration rate (2017) 
Brunei Darussalam 127.1 
Cambodia 116.0 
Indonesia 173.8 
Lao People’s Democratic Republic 54.1 
Malaysia 133.9 
Myanmar 89.8 
Philippines 110.4 
Singapore 148.2 
Thailand 176.0 
Timor-Leste 119.3 
Viet Nam 125.6 
Global Average 104.5 
  

Source: World Development Indicators, online, accessed 13 March 2019 
 
72. This implies that many Cambodians are familiar with the use of mobile devices and 
should be able to adapt to the wireless Internet using smartphones. Greater broadband 
connectivity is expected soon and once this occurs, smartphones will be more widely and 
cheaply available, and ubiquitous. 
 
4.2   Internet and wireless network Coverage 
 
73. Since this report is concerned with ICT healthcare programmes that rely on Internet 
connection, statistics on the Internet usage and wireless network coverage are important.  

                                           
18 Statistics from International Monetary Fund (IMF) report that the GDP per person for Cambodia is $1,390 in 2017, ranking 
160th rank among 193 countries surveyed.  

https://www.who.int/healthinfo/global_burden_disease/estimates/en/
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74. The Internet relies heavily on broadband in Cambodia and statistics indicate that 32.4 
per cent of individuals used the Internet in 2016, with rapid growth, moving from internet usage 
of 4.9 per cent to 32.4 per cent of the population within 4 years (see Table 7). It is expected that 
Cambodia’s ICT infrastructure will grow rapidly in the future, providing the foundation to build 
the necessary tools adapted for health, as suggested in this report. 
 

 Table 7. Individuals using the internet (percentage of the population)  
in countries in South-East Asia 

 

Country Penetration rate (2016), per cent 
2012 2013 2014 2015 2016 

Brunei Darussalam 60.3  64.5  68.8  71.2  90.0  
Cambodia 4.9  6.8  14.0  22.3  32.4  
Indonesia 14.5  14.9  17.1  22.0  25.5  
Lao People’s Democratic Republic 10.7  12.5  14.3  18.2  21.9  
Malaysia 65.8  57.1  63.7  71.1  78.8  
Myanmar 4.0  8.0  11.5  21.7  25.1  
Philippines 36.2  48.1  49.6  53.7  55.5  
Singapore 72.0  80.9  79.0  79.0  84.5  
Thailand 26.5  28.9  34.9  39.3  47.5  
Timor-Leste 7.0  11.0  17.5  23.0  25.2  
Viet Nam 36.8  38.5  41.0  43.5  46.5  
Global Average     45.8  

Source: All data are derived from the World Bank database (data.worldbank.org) 
 
75. The 3G or 4G broadband communication services do not yet cover all regions in 
Cambodia. In 2017, statistics show that 83.9 per cent live in an area covered by at least 3G, which 
is the minimum wireless network infrastructure required to connect to the Internet (ITU, 2018).  
This suggests that the programmes proposed in this report could be implemented in most 
regions in the country.  
 
 4.3   Smartphone usage by Age Groups 
 
76. Smartphone user status is important in the provision of the healthcare services for older 
persons. As the age profile of smartphone users is not available, this study used statistics from 
Internet usage, assuming that the majority of individuals access the Internet through smartphone, 
or through both smartphone and fixed Internet. 
 
77. In 2016, statistics showed just 4.5 percent of individuals aged 74 or over, and 39.8 per 
cent of the population aged 25-74 used the Internet. This indicates that it would be premature to 
develop a healthcare programme for older persons involving the autonomous operation of a 
smartphone or other ICT tools in Cambodia. In the future, however, greater numbers of older 
persons will be smartphone-literate, but for the time being, different approaches should be 
devised to provide applications for both literates and illiterates. 
 
78. The models and strategies proposed in this study therefore concentrate on the provision 
of ICT tools for ICT-literate medical professionals – doctors and nurses, to better serve ICT-
illiterate patients (older and rural residents) for chronic diseases. 
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Figure 4. Individuals using the Internet globally, by age 
 

 

 

      

 

 

 

 

 

 

 

Source: ITU, 2018 

5. Exemplary ICT Healthcare Systems  
 
5.1   Accessibility Promotion of Older Citizens to Healthcare Services  
 
79. Challenges for the ageing population include maintaining health and focus on reducing 
the risk of NCDs. Globally, there are greater numbers of NCD deaths compared to 
communicable diseases. This presents greater risks in the older population, where the two main 
causes of deaths are cancer and cardiac related disease, such as heart attack and stroke. 
 
80. There are solutions available to the government to address an ageing population with 
chronic disease. Exercise routine programmes to maintain good health will help older persons 
live more active healthy lives, and opportunities to develop and promote programmes should be 
explored through the media. ICTs may be utilized to provide healthcare services for preventive 
medicine and serve existing chronic disease patients including ICT-based health education, 
health consultation, and bio-signal monitoring, etc. In many ways, ICT-based technologies are 
sufficiently developed to provide effective management and service to handle myriad chronic 
diseases. 
 
81. There are two approaches to address increased longevity of an ageing population - 
preventive and curative. Employing preventive methods is the most effective way of dealing 
with an ageing population early in life, but as life spans increase, it is unavoidable that some 
individuals will suffer chronic diseases. 
 
82. This section examines the approach of a research group from the Republic of Korea in 
successfully managing chronic disease (Park, 2017). The approach includes healthcare related 
education and regular bio-signal monitoring, which alongside ICTs, can be used to ease 
programme implementation.  
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Project 1:  Ministry of Health and Welfare of the Republic of Korea 
 
83. The first project initiated by the Ministry of Health and Welfare of the Republic of Korea 
was conducted in 2015 over a period of nine months. This project had consisted of three models 
for telemonitoring and teleconsultation conducted in urban areas, rural areas and nursing homes. 
 
84. The first model covered chronic disease such as diabetes, obesity, and hypertension with 
15 primary clinics and 239 patients participating. In this model, patients were provided bio-
information measuring devices, including gluco metres and blood pressure devices, measured 
bio-information and forwarded the results through a smartphone application. Associated 
doctors then monitored the information and provided feedback directly to the patient. Table 8 
summarizes the result of the three-month pilot project showing an improvement in chronic 
disease.  
 

Table 8. Summary of the project for the telemonitoring and teleconsultation 

Test subject Test group (difference) Control Group (difference) 
HbA1c level -0.64% -0.36% 
Glucose level -18.85 mg per dL -16.44 mg per dL 

 
85. The second model covered 253 patients suffering from diabetes and hypertension from 
three rural areas. In this model, persons living in provinces measured bio-information at a 
healthcare facility and send the data to a doctor. Then doctors conducted a teleconsultation 
through the patient’s smartphone. The programme survey result is summarized in Table 9 
showing a high level of patient satisfaction with improved medication adherence from 4.8/6.0 to 
5.1/6.0.  
 

Table 9. Summary of the model for remote diabetes and hypertension control 

Questions Satisfaction level 
Service was useful to manage health in general 88.9% 
Doctor’s consultation was useful 80.7% 
Consultation was sufficient 74.9% 
Devices were convenient 73.3% 
Would recommend the service to others 79.0% 

 
86. The third model was conducted in six nursing homes in two provinces with 357 patients 
participating. Doctors diagnosed patients through teleconsultation and nurses provided 
treatment under the doctor’s remote supervision. Bio-information measuring devices were used 
including blood pressure machine, gluco meter, and SpO2 device (which measures amount of 
oxygen in the blood). Patients and even patients with simple conditions, remained untreated on 
time because medical professionals conducted limited visits to nursing homes. This project 
provided prompt consultation and effective treatment for patients showing symptoms, thereby 
improving patients’ health and in general enhancing healthcare service quality for older and sick 
patients. 
 
87. The service not only addressed older persons’ health issues but also the cost-effetiveness 
of the programmes, proving that even with limited number of staff members, the system can 
provide immediate service for patients. Table 10 summarizes the survey result. 
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Table 10. Summary of the nursing-home model chronic disease control 

Questions Satisfaction level 

Service was useful in general 87.9% 
Programme aided improved health 90.0% 

 
Project 2: Gil Medical Centre in the Republic of Korea 
 
88. This project aimed at developing an ICT-based health management platform for older 
persons. The patients’ general health was measured for effectiveness, depression and quality of 
life.  The platform included programmes for self-management dealing with chronic disease, and 
included a curriculum for education and management of hypertension, chronic gastritis, reflux 
esophagitis, arthritis, diabetes, stroke and dementia. The programme also included education on 
common symptoms such as insomnia, dysuria, dizziness and constipation. Also reflected were 
the characteristics of older patients so that the needs of multiple disease patients or patients with 
special conditions such as poor cognitive status, were reflected in the ICT-based web and 
multimedia learning materials. 
 
89. A monitoring system was developed to measure the health of older persons. It provided 
easy bio-signal measurement and self-monitoring devices (body composition analyzer, blood 
pressure monitor, activity meter and blood gluco meter) for multi-users in public facilities such 
as citizen centres, resident centres and public markets. Radio Frequency Identification cards 
were used for handy identification and system usage. 
 
90. A home monitoring system was also implemented using personal bio-signal measuring 
devices such as blood pressure monitor, gluco meter, body composition meter and activity meter. 
Smartphones were used for analysis and transmission of this data. 
 
91. An educational pilot project was conducted in one urban and rural welfare centre in the 
Republic of Korea with 69 participants aged 65 years or older. Classes were conducted once a 
week for 14 - 15 weeks; the first eight classes covered general topics in healthcare management 
and the remainder covered chronic diseases. The effectiveness of the healthcare curriculum was 
measured by the difference before and after promoting healthy lifestyles, perceived health 
condition, level of depression and quality of life. A kiosk with blood pressure, glucose and body 
mass devices was prepared near the classroom so that participants could measure and send bio-
signals each week. 
 
92. Bio-signals from participants were analyzed to measure the programme’s effectiveness.  
In addition, a survey was conducted to measure changes in health-related behavior and 
condition. The weight, body mass index, skeletal muscle and body fat indicator improved 
slightly but not significantly. However, 91.5 per cent of participants in a survey said they were 
very satisfied with the programme and there was a noticeable improvement in the ‘health 
promoting lifestyles’ and perceived health condition. This indicates that the participants felt the 
programme is important for a healthier lifestyle. There was no noticeable improvement in 
depression levels and quality of life.  This may be due to the small number of participants and 
the short testing period.  An increase in the number of participants and the test period could 
possibly provide increased results.  
 
5.2   The use of technology to Improve healthcare to Saskatchewan’s First Nations 
Communities2  
 
93. The Canadian province of Saskatchewan is about the size of France with a population of 
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one million, 13 per cent of whom are indigenous (First Nations) residing on reserved lands.  
Provision of healthcare is insufficient for the area and more noticeably so in the northern part of 
the province, presenting challenges for residents. 

 
94. To address these challenges, Saskatchewan’s healthcare providers experimented with 
service technologies, incorporating ICTs. Examples of the trial included: 
 

• Remote presence robotic technology to provide real-time remote medical services. 
• Provision of computer tablets to nurses for better diagnosis and treatment. 
• Robotic ultrasonography used on-site. 
• Provision of cell phone to patients for continuous monitoring. 
• Xpert MTB/RIF for rapid tuberculosis diagnosis. 
• Remote communication-based telemedicine. 
• Panorama system to manage healthcare information. 

 
95. Tuberculosis, addiction, HIV-hepatitis C co-infection, chronic diseases (such as diabetes) 
and traumatic injuries among Saskatchewan’s indigenous citizens, remain the highest in Canada. 
Access to medical services is insufficient for First Nations citizens and access to timely diagnosis 
and procedures are a long-term challenge. Trial assessment showed that most of the applications 
could improve healthcare provision in terms of convenience and promptness, improving the 
quality of the medical service in general, providing comfort to patients and minimizing the 
distance barrier for patients living in remote areas. 
 
96. Table 11 summarizes the programme developed for Saskatchewan First Nation citizens. 
Providing the purpose of the programme, short description and results.  
 
97. The use of robotic technology and ICT technologies such as the Internet, tablets and cell 
phones to deal with specific disease for immediate on-site diagnosis and treatment, 
demonstrated that ICT technologies improve health services.  Technologies help health 
professionals to access data and may improve diagnosis quality in remote and isolated 
Saskatchewan provinces.  These technologies provided better treatment possibility and 
improved preventative medicine provision such as vaccination, with cost-effective technologies. 
 
98. Technologies can help  to provide healthcare services, however technologies cannot 
and should not completely replace face-to-face meetings between the patient and health care 
professionals. For healthcare technology to be effective, time should be allocated for training, 
using extensive consultations with target communities and healthcare providers.  Success of the 
programme requires community leaders’ active participation as well as understanding and 
support from varying levels of government officials. 
 
99. The use of ICT technology appears to provide solutions to geographic challenges in 
remote communities.  However, there are many challenges for technology’s routine application 
and improved system application requires more researches and pilot projects to make 
technology safe, effective and cost-efficient in order to provide adequate services to remote and 
isolated communities. 
 
100. Special attention is focused on ‘personal digital assistant technology’ used in nursing 
care as an effective application in Cambodia where health centres provide front-line public 
medical service provision.  The ICT-based healthcare system (WHO, 2011a) is further 
elaborated in section 7.2.2. 
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Table 11. Summary of the ICT-based healthcare programme provided  
to Saskatchewan First Nation citizens 

 

Programme Description Results 

Remote presence 
robotic Technology 

Creates the sense that a remote 
clinician is at the side of the 
patient, by providing remote 
real-time medical services. It can 
be used by many different 
healthcare professionals such as  
doctors, nurses, outreach 
workers, emergency medicine, 
mental health, pediatricians, 
counsellors in public health/ 
HIV clinics, etc. 

Improves care access for patients, expedites 
patient care and can be used for acute 
conditions, patient safety and comfort with 
timely access to health services.  

Tablet usage for 
mobile clinics and 
patient outreach  

Medical health personnel can be 
provided with various diagnosis 
and treatment related 
information during the outreach 
programme. 

May be used for increased access to online 
resources for community healthcare 
providers such as nurses and mobile clinic 
managers.  
Immediate access to information for service 
providers and relevant case educational 
resources, improving the quality of care, 
while saving time and efforts. 

Videoconferencing 

Internet-based telemedicine is 
multi-functioning and can be 
used between the healthcare 
provider and patients for 
consultation and diagnosis. It 
also can be used for educational 
sessions and trainings in 
healthcare programmes. 

The programme is used in 39 First Nations 
health centres for assessment and guidance of 
tuberculosis patients. Increased frequency of 
follow-up and improved treatment outcomes 
overall.  

Cell phones  

Provided cell phones for HIV 
and tuberculosis patients to 
regularly monitor and maintain 
connection with patients.  

Improved specific disease patient’s 
conditions especially for communicable 
disease such as HIV and tuberculosis. 
Improved attendance at clinics and treatment 
outcomes. Importance of maintaining 
communication with patients.  

Panorama: a public 
health information 
system  

A health information system for 
public healthcare professionals 
that provides data on medical 
service related functions, such as 
vaccine inventory, disease 
monitoring for outbreak etc. 

Helps public healthcare professionals work 
more effectively for management of 
vaccination programmes, outbreak 
investigation and family health. Operational 
in 21 First Nations and operated by 
community health nurses, nurse managers 
and medical health officers  

Robotic 
ultrasonography  

Ultrasonography devices 
provided to pre-natal care 
providers for on-site diagnosis. 

Convenience of on-site examination for 
patients, saving time, travel cost and has less 
impact on life patterns.  

Portable fibro scan  

Nurses specialized in liver and 
doctors specialized infectious 
diseases use this device to 
diagnose liver fibrosis of patients 
with hepatitis B and C.  

Improves diagnostics and accessibility to 
timely services.  

Xpert MTB/RIF  
Nurses specialized in liver and 
doctors specialized infectious 
diseases use this device for 

Timely diagnosis of tuberculosis and early 
prevention of possible exposure to infectious 
disease improves the general quality of 
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molecular test for tuberculosis 
and other conditions. 

health service. 

 
101. In Saskatchewan, an insufficient number of doctors leaves nurses as the major healthcare 
service providers. Nurses play important roles in healthcare stations and home-care services and 
may perform diagnostic and prescribing functions under some circumstances where acute and 
complex nursing care may be required. In these situations, nurses need quick access to effective 
tools and health information resources to manage cases. 
 
102. Among various ICT converged healthcare solutions, this study examines point of care 
services where nurses serve communities with a personal digital assistant (PDA) to access 
essential health related information. This model is applicable in Cambodia, as the health system 
relies heavily on health centres located throughout the country where nurses play a key role.  
 
103. Health Canada is supporting two mobile device-based projects in Saskatchewan, 
providing PDAs loaded with information for nurses working with indigenous communities and 
providing technical training for the 30 participating nurses.  The project’s goal is to evaluate the 
technology’s potential for improving the quality of healthcare in remote and isolated 
communities. 
 
104. In the first project, Health Canada provided PDAs to nurses loaded with data frequently 
required in nursing practice. The information includes reference materials, manuals on disease 
and disorders, a handbook on laboratory and diagnostic tests and a drug guide, etc. The result of 
the pilot project showed that nurses frequently used the devices in care planning, to answer 
questions about disease and to educate clients and their families. Reference materials are used to 
prepare for home visits and support medication safety. 
 
105. The positive results of the first project led to a new telehealth project to improve wound 
and diabetes care.  The new project provides nurses with mobile audio/video camera devices 
for use in teleconsultation with health professionals in urban areas assisting chronic disease 
patients. In the second project, the mobile devices were used for education and reference as well 
as clinical decision-making. The mobile devices provide primary care data on medication, 
clinical guidelines and assessment, information on drug side effects and interactions, pharmacy 
references and immunization charts. 
 
106. Both mobile device-based projects are a part of an overall national effort to promote the 
use of technology in enhancing the quality of healthcare services, particularly in communities in 
rural and remote areas. The use of mobile devices in daily nursing practice helps familiarize 
clients and nurses with the use of ICT at the point of care, gradually increasing their comfort 
with technology.  In this sense, the projects are stepping-stones towards the adoption of new 
telehealth activities and electronic health records in remote areas.  Since the use of PDA in 
healthcare is not dependent on Internet access, similar projects could be conducted in other 
countries. The Canadian PDA projects proved that with effective resources, provision of quality 
healthcare services is possible where families live and work and this is especially beneficial to 
rural communities. 
 
6. Assessment of a local ICT telemedicine system Implementation 
 
107. In order to reduce public medical expenses and provide effective medical services, 
telemedicine between doctors and patients is considered an alternative to conventional hospital 
visits. In this project a telemedicine pilot project was implemented in Cambodia for one year, to 
test its suitability. 
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108. This pilot project was conducted in Cambodia from August 2013 through July 2014 with 
the collaboration of two national hospitals and one private polyclinic. Two types of ICT-based 
services were implemented - remote chronic disease monitoring and teleconsultation between 
Cambodian and Korean doctors. 
 
109. Remote chronic disease monitoring was conducted with an internal medical doctor at a 
national hospital and 19 patients in Phnom Penh. Glucose and blood pressure levels were 
monitored regularly, through the measuring devices provided to each individual. Measuring 
data was sent to the doctor through a smartphone, which was used as an Internet 
communication gateway.  For each patient, measurement was mandated twice daily and at 
least 10 times a week. If the doctor noticed a considerable discrepancy, the patient was requested 
to visit the hospital. 
 
110. The teleconsultation between doctors in Cambodia and the Republic of Korea was 
conducted with three hospitals in Cambodia - (Preah Kossamak National Hospital, Khmer-
Soviet Friendship Hospital, and Sokret Polyclinic), and one Korean hospital (Soonchunhyang 
Bucheon Hospital).  Doctors discussed cases using teleconference facilities, sharing laboratory 
and imaging data including X-ray and computed tomography scan films.  This provided 
Cambodian doctors with more advanced and practical clinical knowledge shared by the Korean 
doctors. The collaboration took place in neurosurgeon, orthopedics and gynecology departments.  
More than 100 cases were handled during the six-month trial. Utilizing teleconsultation 
equipment, several educational seminars were also conducted. Figure 5 depicts the two services 
provided by the pilot project. 

 

Figure 5. Contents of pilot project in Cambodia  

 
(Source: Yoo 2015) 
 
111. When the pilot project was complete, a survey was then conducted to examine its 
effectiveness (Yoo, 2015).  In the survey, feedback was requested for aspects of the programme 
that require enhancement to make it more suitable for possible future real field application. 
 
112. Survey participants included 41 Cambodian doctors and 39 chronic disease patients 
(diabetes and hypertension) with 19 doctors and 19 patients participating.  The group that 
participated in the programme using remote chronic disease monitoring or teleconsultation was 
surveyed along with non-participants.  Each group was asked for the ‘relative advantages’, 
‘complexity’, and ‘adequacy’ of the programme. Table 12 summarizes the results of the survey.  
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113. Both doctors and patients came to the conclusion that telemedicine has relative 
advantages, but doctors and patients indicated the complexity of the application and the cost of 
the device needs to be reduced. These are important factors and careful planning is required to 
deal with issues in the real field application.  
 
114. The survey results also show that most patients favor the use of telemedicine, but many 
medical doctors and private clinics did not show preference, and they need to be convinced and 
understand the benefits.  
 
115. Cambodia is a lower-middle income country with a poor telecommunication 
environment and the average education level of patients is lower than in developed countries. 
However, the survey shows that telemedicine would be possible and useful in Cambodia. 
 

 Table 12. Summary of the survey results from the participants (doctors and patients) 

Factors Group Result of the analysis 

Relative 
advantage 

Patients 
- Satisfied in general 
- User interface enhancement and process simplification of the 
smartphone application is required 

Doctors 

- Remote monitoring is efficient for chronic disease 
management 
- Patients should be able to avail of the necessary devices at a 
lower cost 
- Need a dedicated technician for teleconsultation 

Complexity 
Patients - Application usage process needs to be simplified 

Doctors - Application process for doctors needs to be simplified 

Adequacy 

Patients 

- Remote monitoring is possible through 3G telecommunication 
network 
- Cost of the devices needs to be reduced 
- Patients have positive feeling and attitude toward remote 
monitoring 

Doctors 

- The device purchase needs to be easy and inexpensive 
- For the inter-hospital teleconsultation, fast internet is required 
- Efforts to improve mutual understanding among medical 
professional, policy maker, and programme implementers is 
required 

 
 
7.    Recommendations for a localized ICT healthcare system 
 
116. In order to apply ICT-based healthcare services in Cambodia, there are at least two 
conditions that are required. The services provided should be helpful and suitably adapted for 
the health administration and the target population. In terms of feasibility, the suggested models 
should apply the appropriate tools and supporting environment for field application. 
 
117. To satisfy the first condition, appropriate medical services need to be sufficiently 
provided. With cases of NCDs increasing, including chronic diseases, the Government is 
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concentrating on improving medical service to address the most dominant causes of death in 
Cambodia. However, there are insufficient numbers of medical professionals, especially in rural 
areas, requiring a plan to provide reasonable medical services. 

 
 

 
118. For the feasibility requirement, the medical service structure for the urban population is 
systemized through national and provincial level hospitals. In rural areas, health centres are the 
front-line service providers (see Section 2.2) where Internet access is available through mobile 
networks. A high percentage of the population including medical staff19 are comfortable with 
ICT technology. With more user-friendly interfaces there should be fewer challenges applying 
the system, regardless of the region.  

 
7.1   ICT-based chronic disease service models for Cambodia 

 
119. To provide better care for chronic disease patients, especially older and rural 
populations, four ICT-based service models for Cambodia are suggested: health-centre-based 
model, commune/village-centre-based model, peer station-based model, and an outreach model. 
These models are derived from an analysis of exemplary systems presented in Chapter 5 and 6, 
as well as an analysis of the current public medical system structure and service provision in 
Cambodia. It is recommended to utilize existing infrastructure where possible, so the model 
implementation is less challenging to healthcare providers and can service patients. 

 
7.1.1   Health-centre-based Model 
 
Infrastructure summary 
 
120. There are more than 1,000 health centres evenly distributed throughout Cambodia with 
each health centre designed to cover 10,000 to 20,000 individuals (in practice 8,000 to 12,000), 
located within a radius of 10 kilometres or a two-hours walk from home. 

 
121. According to the guidelines by the Ministry of Health (MPA 2007), each health centre 
must have at least eight medical staff.20 Health centre services include outpatient consultation, 
mother, newborn, child and reproductive health, communicable diseases, non-communicable 
disease, health education and health promotion.  At the health centres with no doctors, 
specially trained certified nurses or midwives can carry out basic procedures. 

 
122. For chronic NCDs cases, MPA specifies screening of potential hypertension and diabetes. 
If a hypertension case is simple, the health centre provides education and treatment but if there 
are complications, the case is referred to a recommended hospital. For diabetes, health education 
and advice are provided but once the disease is confirmed the patient is referred to a diabetes 
clinic at a provincial/national hospital. 
 
The service model 
 
123. This study argues hypertension and diabetes screening and care process should be more 
aggressively administered at the health centre. Overall structure of the service is presented in 
Figure 6. 
                                           
19 There are 19,457 medical professionals in Cambodia where nurses and midwives make up 70 per cent. Under the governance 
of MoH, various training programmes are provided. The basic entrance requirement for all health disciplines is a high school 
diploma (Annear, 2015). 
20 Up to 11 staff: medical doctor/assistant (0 -1), secondary midwife (1 -2), primary midwife (1 -2), secondary nurse (2), primary 
nurse (2), other staffs (2) 
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Figure 6. Health centre-based Model 
 

 
 

• Chronic disease patients will visit nearby health centres regularly and patient’s bio-
signals are measured and monitored by doctors and nurses. 

• Recording of bio-signals so that follow-up will be performed based on accumulated data. 
• If data requires further examination, a teleconsultation or visit to a specialist can be 

arranged at a higher-level medical institution. 
• Diagnosis-aid materials are prepared for mobile devices to be used for decision making, 

for example when to make a referral to higher-level hospitals. 
• The most important information the ICT-based system can provide is the identification of 

potential complications associated with hypertension and diabetes. In such cases 
immediate referral to a higher-level hospital is required.  

 
7.1.2   Commune/village-centre-based model 
 
Infrastructure Summary 
 
124. Similar to the medical service structure mentioned in Section 2.3, Cambodia has 
hierarchical administrative divisions. The country is divided into 25 first-level provinces 
(including the capital city, Phnom Penh). Each province is divided into second-level districts.  
Each district is divided into third-level communes, and they are further divided into the fourth-
level villages. 
 
125. As of 2017, there are 1,646 communes and more than 14,000 villages enabling the 
government’s administrative work. However, in 2017, there were 1,190 health centres - 
insufficient to meet the number of communes. The idea in this model is to utilize 
commune/village centres to increase rural residences’ accessibility to healthcare services. Health 
centres should be within a radius of 10 kilometres or within two hours walk from home. 
 
The service Model 
 
126. In this model, the study uses the current administrative structure to serve chronic 
disease patients, if a health centre is unavailable. The overall structure of the model is shown in 
Figure 7. 
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Figure 7. Commune centre-based Model 

 
 

• This model suggests the installation of blood pressure machines and gluco meters at 
commune centres to regularly check bio-signals for chronic disease patients where 
patients can receive healthcare service at more convenient locations. This will increase the 
patients' participation in the programme. 

• A person who has management duty at the facility (usually the village chief) may adopt 
the measurement and management role. 

• Measured data would be sent to health centres or referral hospitals for monitoring via an 
ICT application. If the data require further examination, teleconsultation at the health 
centre or visit to a specialist can be arranged as in the case of health centre-based model. 

• In order for the duty person to conduct activities effectively, training needs to be 
provided. Accessing guidelines and related information through mobile devices would 
be available so that effective service can be provided on site when necessary. 

• The information may include educational material for patients to care for hypertension 
and disease such as check-up intervals, dietary information and exercise 
recommendations. 

• The person in charge of the service should be trained to operate and maintain the medical 
and communication equipment and to enter the collected data. 

 
7.1.3   Peer Station-based Model 
 
Infrastructure summary 
 
127. In this model, a peer-consultant (a patient with chronic diseases) provides basic bio-
signal measuring services to other patients. A peer may also provide education and instruction 
to other patients for health management as in the case of commune/village centre-based model. 
This may be useful in smaller villages without a health centre or a commune centre, or in remote 
areas where a visit to the centre would be a challenge. 
 
128. A similar model is in operation since 2005 in Cambodia through the NGO, MoPoTsyo 
(www.mopotsyo.org).  As hypertension and diabetes measurement are not a complicated 

http://www.mopotsyo.org/
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process, peers with chronic disease measure and provide disease related information. 21  
Currently there are peer stations in eight provinces and 20 ODs through MoPoTsyo. The 
programme began with support from aid funding but currently patients pay a nominal fee for 
services. A peer provides blood sugar-level and blood pressure measurement service and also 
provides educational recommendation for patients.  The patient’s record is hand-written in a 
book carried by the patient.22 

 
The service model 
 
129. Peers assist other patients with chronic diseases in the service model where access to a 
health/commune centre is challenging.  The overall structure of the service is similar to that of 
the commune/village-centre-based model. 

 
• Peers are not medical professionals and cannot identify the complications associated with 

the chronic diseases. 
• The main idea in this model is to connect peers to the public healthcare structure so they 

provide routine check-ups but the data are screened and handled at a health centre or 
referral hospital, so that effective interventions can be provided on time. 

• ICT-based education and training materials similar to commune/village-centre-based 
model would be appropriate in this model. 

7.1.4   Outreach Model 
 
Infrastructure summary 
 
130. In this model a nurse or midwife provides basic bio-signal measuring services. Currently, 
at the health centre nurses or midwives visit villages regularly for vaccination and health related 
education such as pregnancy and nutrition.  If policy support for the chronic disease 
monitoring can be arranged, doctors and nurses may be able to conduct on-site bio-signal 
monitoring regularly for patients 

 
Service model 
 
131. In this model nurses or midwives regularly visit village centres and check chronic 
disease patients’ bio-signals; visits may include house calls, which effectively serve older patients 
with chronic disease.  Figure 8 describes the service overall structure. 

 

Figure 8. Outreach Model 

                                           
21 MoPoTsyo also provide services including blood and urine tests for cholesterol, creatinine, fibrinogen, electrolyte, triglycerides, 
transaminase, uric acid, urinalysis, and HbA1c. Tests are performed on a request basis and when more than 40 requests have 
accumulated, a doctor or nurse visit the office for a sample acquisition 
22 MoPoTsyo service is active in some rural areas where primary medical services cannot be provided, with permission from the 
MoH because government don’t have the capacity to cover all the regions. However, MoPoTsyo’s activity is not 
professionals/specialists-based so a more thorough examination or diagnosis cannot be provided effectively, which may result in 
missed diagnosis.  This is one of the reasons why specialists and MoH are reluctant to approve MoPoTyso’s activities (Personal 
interview with Dr. Touch Khun, the Director of Diabetes Centre at Kossamak National Hospital in Phnom Penh).  
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• This model can be implemented alongside the existing health centre outreach 
programmes. 

• Material aiding diagnosis should be prepared on mobile devices, which can be used for 
decision making such as identifying potential complication associated with hypertension 
and diabetes. 

• Data entry for the patient can be completed through a mobile device. 
• ICT-based diagnostic and educational materials for the health centre-based model could 

also be appropriate for the outreach model. 
 
 
7.2   ICT-based programme (strategy) recommendations for Cambodia 
 
132. Four models to effectively deal with chronic disease patients in Cambodia put emphasis 
on the following pre-requisites and are recommended as a result of extensive literature review 
and analysis of pilot projects: 
 

• The system should be reasonable and beneficial both to service providers (medical 
professionals and administration) and to service recipients (patients). 

• The system should provide benefits to the general population especially the older and 
rural populations. 

• The implementation should not be too complicated or expensive. 
• The system needs to be operational even when external funding ceases. 

 
133. Some well-known ICT healthcare programmes are ruled out intentionally23 because 
they do not satisfy some of the pre-requisites in the four practical models suggested. 
 
134. This section provides descriptions of the programmes (strategies), which should be 
prepared for the successful implementation of the suggested models. 
 
7.2.1   Referral System 
 
135. In all four models, if a case is suspicious or complications present, the patient needs to be 
sent to a specialized hospital for a precise diagnosis and treatment. Currently, health centres 
refer patients to referral/provincial/national hospitals, but a formal referral routine is not well 
exercised. A referral system should be more actively operational where first level medical 

                                           
23 One of the model ruled out was the in-house chronic disease monitoring model, where patients measure their own bio-
information and send it through a smartphone application, with individually provided bio-information measuring devices such as 
glucose meter and blood pressure measuring device. Then the associated doctors monitor the information and provided 
feedback to the patient directly. This system is too complicated for steady use for general population especially the old in rural 
areas, and the devices are too expensive to distribute and maintain.  



39  

institutes can be health centres, and the second level institutes can be referral hospitals and 
provincial hospitals.  At the moment, there are 84 referral hospitals and 24 provincial hospitals. 
There are eight national third-level hospitals in Phnom Penh24. 
 
136. If the patient is not able to physically visit a referred hospital due to barriers 
(transportation, time, health condition, etc.), ICT-based collaboration such as teleconsultation can 
be performed in a hierarchical fashion so that effective and timely services are available to 
healthcare providers.  As noted in Chapter 6, the study found the telemedicine approach for 
remote patient care is useful for both medical service providers and recipients.  
 
137. With no interaction with lab tests or image-supported information, dedicated 
telecommunication devices are unnecessary so existing apps on mobile devices or desktop 
computers can be used.  This study found that Cambodia has sufficient ICT infrastructure for 
this type of interaction.  The focus has to be on a systemic collaboration scheme among 
hospitals.  One viable solution is that higher-level institutions may allocate certain dates and 
times for referrals from lower level centres or hospitals, where collaboration already proved 
successful.25 
 
7.2.2   Tools required for decision-making 
 
138. In order to make the suggested models possible, appropriate ICT tools should be 
provided to service providers for on-time and on-site patient care.  The service providers could 
be doctors, nurses, or non-professionals such as peers, village chiefs and commune workers.  A 
mobile device would be the most suitable because it can carry up-to-date contents and tools with 
the possibility of utilizing on-line facilities and data entry. 
 
139. As service providers are not specialized doctors, knowledge levels may vary; therefore, 
tools for decision-making should be appropriate for the type of service provider.  Tools should 
be prepared according to each service providers category - doctors (non-chronic disease 
specialists); nurses/midwives; and non-professionals (peers, village chiefs, and commune 
workers).  However, as nurses are the main target workforce, there is a focus on tools 
appropriate for nurses with similar approaches prepared for other medical service providers. 

 
140. Tools should be based on accurate data. The medical profession has much data on 
disease but the content accuracy is rarely verified.  Even if data are checked, expert opinions 
can differ, and it should be the role of experts in the field to officially endorse data.  To 
implement the recommendations in this study, medical professionals need to agree on the 
contents and procedures for the collection of data with the tools provided. 

 
141. This study suggests utilizing evidence-based practice (EBP) to provide officially agreed 
data for patient service.  EBP is based on data verified through rigorous research processes and 
is a popular methodology for decision making in medicine including psychology and education. 
The medical arena adopts EBP to manage increased demands for service improvement from both 
providers (health professionals) and recipients (patients) (Sackett, 1996). 

 
142. To overcome the gap between medical service provision, planning and real field 
application EBP combines scientific evidence, resource availability, experts’ practical knowledge 
and clients’ value and preference.  The EBP approach is considered suitable and recommended 

                                           
24 The control tower of the ICT-based chronic disease screening and service programme could be the Geriatric Department at the 
Khmer-Soviet Friendship Hospital, the only department specialized in diseases among the elderly of eight national hospitals in 
Cambodia. 
25 The service introduced in Chapter 6 is operational since 2013, and every Wednesday from 12pm to 1pm there is a regular 
teleconsultation with one hospital in Korea and three hospitals in Cambodia. 
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for Cambodia where large number of nurses and midwives acquired licences through a 
relatively short training programme26 and require access to well-verified data. 

 
143. For efficient and effective nursing, EBP tools need to be developed to enable evidence-
based decision- making, which will provide well-structured data entry and decision-making 
support. Currently, nurse recordings are mainly handwritten without standardized 
terminologies, so that accumulation and analysis of important data are not possible.  ICT-based 
tools need to be provided with standardized terminology to ensure processes are more 
meaningful and efficient; this can then be used to verify the process juxtaposed against the 
nursing EBP (Lunney 2005). An ICT-based database information knowledge system to reflect 
and combine diagnosis, nursing intervention, and nursing outcomes for best practice needs to be 
established.  This will allow nurses and midwives to access appropriate information to deal 
with differing scenarios.  

 
144. A research team at Iowa State University developed Nursing Intervention Classification 
(NIC) and Nursing Outcome Classification (NOC) combing the results with nursing diagnosis 
developed by the North American Nursing Diagnosis Association (NANDA) (Bulechek, 2013; 
Moorhead, 2013; and Herdman, 2014).  It is widely accepted as an important part of the nursing 
education curriculum -NANDA-NOC-NIC Linkage, (NNN). 
 
145. NNN is well designed for the digitalization of nursing processes based on terminologies 
with which nurses record activities efficiently using computers (Moorhead, 1997).  The contents 
are based on expert recommendations, comprising of various data suitable for real field 
applications (Lee, 2011).  By using NNN nurses can provide consistent and accurate practice for 
patients allowing for immediate intervention. 
 
146. Not only will NNN-based ICT programmes allow for more informed decisions, but data 
accumulated through practice will be valuable for future medical-related strategy planning 
through statistical and big data analysis. 
 
147. The EBP recommendation is not confined to nursing process only. EBP may be suitable 
for non-specialist doctors and community participants including peers, to help provide better 
patient services.  For example, in the Republic of Korea, data provided to doctors is based on 
medical EBP where information provided to patients can be used for peers and based on patient 
management EBP.  By computerizing information structures, upgraded practical knowledge 
can be provided, which will enhance the decision-making ability of various service providers.  
 
148. Materials should include diagnostic, educational, and technical information where 
diagnostic material can be in the form of EBP.  Educational material for both nurses and non-
medical professionals is important to deal with chronic disease cases and available to the 
patients. Most importantly patients should be able to notice possible complications associated 
with their particular disease so that when a suspicious condition presents, they can follow up 
with appropriate actions. The device, technical information and application can be provided 
online or via mobile device, which is suitable for most of service providers and users. 

 
7.2.3   Patient recruitment and screening Process 
 

                                           
26 According to the health system review (Peter Leslie Annear, 2015), about 37 per cent of the nurses and 47 per cent of the 
midwives are primary care providers with a 12-month training programme. Nurses are not confident in diagnosis and practice 
(Sakurai-Doi 2014) with this basic 28 primary level curriculum. A lack of field-oriented education results in inadequate knowledge 
and use of improper tools in practice. Due to these factors, they are experiencing difficulties in nursing process in general (MoH 
2012). 
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149. Before a chronic disease service is planned, identifying potential patients to build a 
screening system for the treatment of chronic disease should be prioritized.27 The process may 
be performed through any of the four suggested models and the acquired data should be 
recorded for clinical and research purposes. Ordinary gluco meter and blood pressure machines 
can be used,28 reducing system installation costs. The final cohort of patients with diabetes and 
hypertension can likely be divided into ‘observation’, ‘risk’ and ‘treatment’ groups. Different 
service policies may be developed and applied to patients in the different groups. Sorting criteria 
can follow the international standard and appropriate group-based treatment can also follow 
standard recommendations, with modification based on local rules and regulations.  For 
example,29 

 
Hypertension 
 

• Observation group - rescreen in next two years. 
• Risk group (pre-hypertension) - provide life-style-modification education and redo 

screening in three months. 
• Treatment group (hypertension) - subject to a second screening. Refer the patient to other 

institutions where confirmation of hypertension and treatment can be provided. 
 

Diabetes 
 
• Observation group - rescreen in next two years. 
• Risk group (pre-diabetes) - perform oral glucose tolerance test.  If fasting glucose is 

under 126 mg/dL and postprandial glucose is under 200 mg/dL, provide life-style-
modification education, and redo screening in three months.  If fasting glucose is above 
126 mg/dL or postprandial glucose is over 200 mg/dL, classify the patient as a possible 
diabetes patient and refer to other institutions where confirmation of diabetes and 
treatment can be provided.  If the device is available, glycated haemoglobin (HbA1c) 
test may be applicable as well. 

 
150. Information can be spread via mass media to recruit patients for screening, using SMS, 
Internet, newspapers, TV, and radio, as well as regular information delivery mechanisms of 
communes and villages.  Use of the health centre outreach network and commune and village 
centres may also be a viable option.  Finally, civil registration records may be used to identify 
potential patients.30 
 
  

                                           
27 According to a research conducted in Europe, benefits of early screening are identified through simulation. The cohort 
research results show that the rate of composite cardiovascular events was 3.3 per cent less in absolute risk reduction, and 29 
per cent less in the relative risk reduction for the three year early screening group (Herman, 2015). 
28 According to a pilot project conducted in Australia, self-operated gluco meters could be used for identifying diabetes patients 
in the precision 94 per cent -100 per cent with 49 samples. This implies that installation of expensive equipment is not required 
to identify possible patients (Cohen Matthew, 2006). 
29 The data and recommendation is driven from the international and Korean standard (ISO, 2011; ADS, 2004; Shin, 2013). 
30 The civil registration system is paper-based, but 89.7% of the population are registered in 2016 (ESCAP 2017c). 
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7.2.4   Sustainable Operation 
 
151. There are many successful ICT-based chronic disease care programmes including 
examples introduced in Chapter 5 and 6, however continuity is not well reported.  Most ICT-
based healthcare projects ended when financial and administrative support finished. One 
example is the project conducted from 2013 - 2014 mentioned in Chapter 6; the in-house 
monitoring system was terminated because there were no more supplies for patients with free 
glucose meter consumables such as strips and lancets, or incentives for service providers - doctor, 
nurse and technician. 
 
152. This study recommends that the programme is possible even when funding from 
external sources is terminated and provides two exemplary examples that may be useful for 
designing the proposed system. 
 
Telemedicine among medical institutes 
 
153. This model was conducted as a part of the example mentioned in Chapter 6.  This 
programme is still in operation every Wednesday for an hour between Cambodian National 
Kossamak Hospital and Korean Soonchunhyang Bucheon University Hospital. A group of 
neurosurgeons from the institutions collaborate on diagnosis and treatment planning for patients 
using MRI and CT images with doctors from other institutions often joining the teleconsultation. 
Continuity of this programme is reasoned as follows: 
 

• Efficacy: Through the programme, Cambodian doctors are assisted with diagnosis and 
treatment (including surgery) and acquire advanced knowledge and field techniques. 
Cambodian doctors agree this is a useful way to improve skills. 

• Fellowship: Through regular meetings, Cambodian and Korean doctors feel connected as 
colleagues in the same specialty area. Doctors leading this programme in Cambodia took 
part in a one-year training course at the Soonchunhyang Bucheon University Hospital, so 
that they have special affiliation to the group. 

• Voluntary service: With good-will Korean doctors are committed to the programme with 
payback in the form of self-fulfilment. 

• Policy support: Cambodian National Kossamak Hospital, Korean Soonchunhyang 
Bucheon University Hospital and two other institutes provide physical and 
administrative infrastructure for the teleconsultation and encourage doctors to 
participate in sessions as often as possible. 

 
Recipients' out-of-pocket Payment 
 
154. For the programme to be durable, there should be financial support for system 
operations including incentives for service providers and patient. However, support is subject to 
the national planning and budgeting process, which may not be viable at developmental stage. A 
more practical solution is to charge the patients a nominal fee, used to provide programme 
operational expenses. 
 
155. In Cambodia MoPoTsyo (introduced in 7.1.2) adopted the idea of a nominal fee.  When 
the MoPoTsyo programme commenced in 2005 it was fully supported by external funding, but 
currently, 80 per cent of the budget comes from patients’ out-of-pocket money.  The fee is less 
than health centre charges and patients can afford treatment in terms of out-of-pocket expense.  
The idea of charging for services seems appropriate to ensure the system is durable, as external 
funding is finite. 
 
156. In the National Strategic Plan for the Prevention and Control of Non-communicable 
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Diseases (MOH, 2013), MoPoTsyo covers areas unavailable through the public health system.  
However, medical practice provided by non-professional peers could result in challenges, which 
require attention.  A mechanism is required through which complications associated with 
hypertension and diabetes can be detected and referred to specialized doctors.  This study 
suggests that government embrace the activities of MoPoTsyo and adapt the activities to suit the 
public health system.  This can be achieved by utilizing and cooperating with health centre 
outreach programmes, commune and village centre infrastructures mentioned in section 7.1.  
 
7.2.5   PHR and HIS System 
 
157. Improved diagnosis and treatment of hypertension and diabetes is possible when data 
are collected over a period of time.  Accumulated data can also be used to build guidelines for 
disease treatment. In Cambodia personal medical data are not digitally recorded so unavailable 
for examination and evaluation purposes.  Since 2010, there is online collection of statistics for 
the database and administration is prepared and data from various levels of public health 
institutions, NGOs medical institutes, and not-for-profit private service providers.  This web-
based system is used to retrieve and process data to inform the medical profession where data 
are entered from public health facilities (health centres, ODs, and provincial health departments) 
and stored in a database system.  Decision-making includes using data to plan, organize and 
control healthcare facilities at the national, provincial, district, and health facility level.31 

 
158. This system, however, does not handle patient-based information.  As the national civil 
registration system is not yet implemented, a digitalized personal health record (PHR) database 
system seems distant, but there is no dispute for the need of such a system.  If PHR data are 
shared among medical service providers, efficient and effective management and services are 
possible. For example, in the four models suggested in this report, if such databases are available 
and information is shared on-line, immediate detection and action will be possible against 
possible complications associated with disease.  When staff at a health centre refer a patient to a 
higher-level institute, if the accumulated medical records are available and accessible, faster and 
more accurate diagnosis will be possible.  Moreover, non-professional service providers may be 
trained to interpret unusual signs in patients and be able to refer patients to relevant 
professionals. Authority associated with the medical record security policy also needs to be 
enforced. 
 
159. The system can be developed for small units and expanded in future. However, the 
initial design should take future expansion and integrity into consideration.  It is important that 
plans include adherence to international standards such as Health Level Seven International 
(HL7).32  The digitalization of PHR is also important to take advantage of decision-making tools 
and the effective application of various EBPs, PHR establishment. 

 
 

8. Conclusion 
 

160. If ICT were able to facilitate necessary medical services with fewer doctors, this would 
provide attractive options for countries with inadequate numbers of doctors to meet current 
needs. ICT programmes are implemented with the aim of providing better medical services with 
fewer costs, making them attractive supplements to conventional medical practices, particularly 
for those with limited access to treatment, including older and rural populations. 
 

                                           
31 Cambodia Health Information System Web Databases (http://www.hiscambodia.org/public/homepage_en.php). 
32 Health Level Seven International (http://www.hl7.org) 



44  

161. This report demonstrated that an  ICT-applied healthcare system is useful in Cambodia 
for improving the accessibility and the quality of medical services and suggests suitable models 
to increase accessibility to the healthcare system, especially for older patients and those with 
non-communicable diseases.  Although Cambodia is currently classified as a low- to lower-
middle–income country, its telecommunications infrastructure is considered to be average 
compared with other countries.  For wireless broadband services, 83.9 per cent of the 
population can access (at least) 3G coverage.  Although the communications infrastructure 
remains poor in some areas, this situation is expected to improve considerably in the near future. 
 
162. By utilizing these assessment and analysis of current medical service structure and 
healthcare policies, four suitable ICT-based medical service models are suggested for Cambodia 
to deal with the medically challenged older and rural population. They are: (a) health-centre-
based model, where patients seek services at nearby health centres; (b) commune/village-centre-
based model, where community centres act as medical service posts; (c) peer station-based 
model, where peers (patients with same diseases) help other patients for better disease 
management; and (d) the outreach model, where nurses or midwives visit patients for disease 
monitoring. 
 
163. Also suggested are five programmes (strategies) to make these models plausible: (a)  
the use of conventional administrative structure; (b) use of ICT tools to guide the medical 
workers for better decision making based on Nursing EBP; (c) active patient recruitment and 
screening process; (d) sustainability of the programme; and (e) introduction of the digital 
personal health record system. 
 
164. In order to devise the four models and five strategies recommended in this report, the 
author made several trips to Cambodia for consultations with local interest groups including 
interviewees in two health centres (Takeo and Kilomtre N 6); one village centre (Kmuonh village, 
outskirt of Phnom Penh); one OD office (Mekong); one peer station (Kmuonh, outskirt of Phnom 
Penh) with headquarters in Phnom Penh; and one national hospital (Khmer-Soviet-Friendship 
Hospital). 
 
165. The groups interviewed included doctors - NCD specialists and geriatric doctors, nurses, 
midwives, a village-chief, and a peer consultant.  From information and opinions gathered, the 
recommendations from this report could better reflect the concerns of the potential service 
providers and recipients.  
 
166. Opinions from the patients on the ICT-based medical service are gathered through an 
earlier project mentioned in this report, and they are also reflected to the development of the 
models and strategies. 
 
167. The authors hope that the recommendations made in this report aid the provision of 
more effective and efficient medical services to underserved Cambodians, particularly older and 
rural residents.  The report reveals that that a well-organized programme combined with an 
ICT-based support system will enable the delivery of better healthcare services to patients with 
chronic disease. 
 
168. The service can, of course, be expanded further to many other areas of healthcare, 
including quality of life issues in elderly and rural populations.  The authors expect the 
suggested policy recommendations for the Cambodian Government are also acceptable to 
relevant partners such as UN/ESCAP officials and other interested parties.  
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