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Background: Maintenance hemodialysis has been the commonest Renal Replacement Therapy 
(RRT) in Myanmar. The equity is questionable in Myanmar, a developing country, as developed 
countries reported inequities of dialysis in various aspects.

Methods: A cross-sectional descriptive study was conducted in selected Hemodialysis Centers 
(HDC) which are under the care of government of Myanmar in August 2022. Data were collected by 
using standardized forms and analysis was done. 

Results: A total of 168 cases from 5 HDC situated in Yangon (lower part of Myanmar), Nay Pyi 
Taw (central part of Myanmar), Aung Ban (Eastern part of Myanmar), Lashio (North eastern part of 
Myanmar) and Kyaing Ton (near Golden Triangle) were included. The age range was 21-79 years; 
old age was not excluded for maintenance hemodialysis. Male to female ratio was 1:1.2 revealing 
accessibility of both sex to maintenance hemodialysis. The proportion of ethnic groups was Burmese 
(139/168), Rakhine (8/168), Karen (7/168), Shan (6/168), Danu (2/168), Paoh (1/168), Chin (1/168), 
Kachin (1/168), inlay (1/168), Lesue (1/168) and Larhu (1/168); it was in accordance with normal 
ethnic distribution in Myanmar. Regarding religion, the majority were Buddhist (158/168); Nine 
patients were Christian. One patient was Islam. It was proportionate with percentage of population 
by religion in 2014 Census. Only 38 patients were graduates and four patients were illiterate; 
therefore, illiterates were accessible to maintenance hemodialysis. Ninety-eight percent of patients 
had comorbidities; and, 5% had 5 comorbid diseases revealing patients with multiple comorbid 
status were not left behind. Half of the patients were unemployed pointing that the jobless were not 
excluded for hemodialysis. Median travel time to HD center was 45 minutes (IQR 26-120 minutes). 
The maximum was 3 hours (180 minutes) in 3 patients. Half of the patients required 60 minutes travel 
time to HDC. Fifty percent of patients had booster vaccination to COVID-19. Most of the patients, over 
90%, were doing their daily routine activity without assistance. Ninety-eight percent of patients were 
satisfi ed with treatments in their corresponding HDC.

Conclusion: There was no difference in age, sex, race, religion, comorbidity, employment status, 
underlying etiology and education in terms of accessibility to maintenance hemodialysis. Although 
they were dealing with long travel time of more than one hour in 50% of cases, their attitude was 
positive. As half of the patients had travel time of more than an hour, we need new HDC in Aung Ban. 
Resource allocation to renal replacement therapy should be encouraged at ministry level.

ABSTRACT
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Introduction
Renal Replacement Therapy (RRT) is the only measure 

for saving the lives of patients with end stage renal disease. 
It may be maintenance hemodialysis, Chronic Ambulatory 
Peritoneal Dialysis (CAPD) or renal transplant. RRT as 
maintenance hemodialysis has been initiated in Myanmar 
since 1970 in Government hospital with one machine. Later, 
the number of HD machines and Hemodialysis Centers (HDC) 
increased gradually. In private sector, HD was launched in 
1996. 

Hemodialysis was the main RRT currently practicing in 
Myanmar; the number of patients on CAPD was very few 
less than 20. Both Hemodialysis (HD) and Hemodiafi ltration 
(HDF) were done as RRT. Improvement in the quality of 
care requires a steady adaptation of treatment modalities 
together with equity of access to dialysis facilities. It was 
reported that tackling dialysis burden around the world was 
a global challenge faced by both rich and poor countries [1].

At present, the total number of HDC in whole country 
was 116. Thirty-fi ve HDC were managed by Ministry of 
Health; they were distributed in 14 States and Divisions 
including Naypyitaw (20) and District Hospitals (15) (Figure 
1). Seventy HDC were run by private sectors; the distribution 
was mainly in big cities- Yangon, Mandalay and Naypyitaw 
have 61 centers (Figure 2). Eleven HDC were under the care 
of Ministry of Defence. They were evenly situated; Yangon, 
Naypyitaw, Pyin Oo Lwin (Eastern part), Aung Ban (Eastern 
part), Meikhtila (Central part), MyitKyina (Northern part), 
Mawlamyaing (Southern part), Kyaing Ton (Eastern part), 
Lashio (North Eastern part), Monya (Central part) and 
Kawthoung (Southern part) (Figure 3). Total population 
in Myanmar is 55.39 millions (Myanmar Population 
Clock); therefore, the number of chronic kidney disease in 
total population is expected as 5 millions. The number of 
registered nephrologists (Myanmar Medical Council) is 43; 
doctor patient ratio was desperate. (updated 5 August 2022 
from MMC). It was not solved as the report in 2017 had 
pointed out [2].

In Myanmar, the government covered the cost of HD (20 
USD, 40% of total cost) in public HDC, but it was insuffi  cient 
to meet current demand, with long waiting lists of up to 
6 months at government HD centers [3].

There were reports from developed countries pointing 
out inequities in hemodialysis among some race and ethnic 
groups by location [4]. Moreover, another study in US 
supported that the Black and Latinx communities had lower 
rates of home dialysis use; and, they were not completely 
explained by geographic, demographic, and clinical factors 
[5].

The travel time to HDC was the key for compliance 
to treatment; it was supported by UK study. They also 
suggested to open new HDC if travel time was more than 30 
minutes [6].

Figure 1 States and divisions of Myanmar.

Figure 2 Distribution of private HDC.

Five year follow up study done in France pointed out 
that adherence to treatment depended mainly on travel 
time even though the patients received free medical care 
[7]. Moreover, one report highlighted inequities in dialysis 
care and outcomes; and, the importance of health policy in 
kidney care [4]. They also reported Inequities in nephrology 
referral, vascular access, use of home dialysis modalities, 
kidney transplantation, and mortality were prominent in 
socially disadvantaged persons, including racial and ethnic 
minorities, individuals with low incomes, homeless persons, 
and non-US citizens bear a disproportionate burden of end-
stage kidney disease. The study from New Zeeland addressed 
inequitable treatment practices and outcomes in end-stage 
kidney disease care [8].
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The fi nding on treatment gaps in RRT was shocking; 
and, it was described as “the largest treatment gaps in low-
income countries, particularly Asia (1.907 million people 
needing but not receiving RRT; conservative model) and 
Africa (432,000 people; conservative model)”. They also 
predicted that worldwide use of RRT would project to more 
than double to 5.439 million (3.899-7.640 million) people 
by 2030, with the most growth in Asia (0.968 million to a 
projected 2.162 million [1.571-3.014 million]) [9]. According 
to study on clinicians’ perspectives from Australia, 
geographical barriers, dislocation from homes and fi nancial 
hardship were the major challenges for patients in accessing 
kidney replacement therapy in rural area [10].

Myanmar, being a developing country, the resources 
were limited. The  need for government reimbursement 
and national health insurance to provide universal health 
coverage was mentioned in 2017 [3].

Therefore, the accessibility to hemodialysis treatment 
may vary with several factors like age, sex, race, religion, 
comorbidity, employment status, underlying etiology 
and education. The prevalence of hemodialysis might fall 
with longer travel time to HDC. In the COVID-19 era, the 
accessibility to vaccination plays an important role too. 
Therefore, this study aimed to access the possible factors 
for accessibility to maintenance hemodialysis in public 
HDC in Myanmar. The results would help better equity in 
maintenance hemodialysis in the future.

Methods 
Study design and population

Study area: A cross-sectional descriptive study was 
conducted in August 2022 in selected public Hemodialysis 
Centers (HDC): Yangon (lower part of Myanmar), Nay Pyi 
Taw (central part of Myanmar), Aung Ban (Eastern part of 
Myanmar), Lashio (North eastern part of Myanmar) and 
Kyaing Ton (near Golden Triangle) (Figure 4). They are under 
the care of government of Myanmar. Informed consent was 
taken from both patients and their attending nephrologists 
and physicians. Data were collected by using standardized 
forms and analysis was done.

Operational de initions 

Maintenance hemodialysis was defi ned as hemodialysis 
done either twice a week or three times a week for more 
than two months in patients with end stage renal disease. 
End stage renal disease was defi ned as patients with chronic 
kidney disease stage 5. Race was the type of race registered in 
National Registration Card. Religion was the type of religion 
registered in National Registration Card. Comorbidity was 
a presence of more or additional medical conditions or 
diseases like diabetes mellitus, hypertension, cardiovascular 
disease (ischemic heart disease, atrial fi brillation, heart 
failure), obesity (BMI more than 30), chronic lung disease 
(chronic obstructive airway disease, bronchial asthma), 
neurological disease (stroke, dementia), chronic liver disease 
(chronic liver disease with or without portal hypertension), 
malignancy (cancer, leukemia, lymphoma). 

Occupation was defi ned as current worker if the patient 
is currently working; and unemployed/dependent if the 
patient is currently not working. Retired was defi ned if the 
patient retired from job and he is having monthly pension 
salary. 

Underlying etiology was defi ned as the etiology causing 
end stage renal disease. 

Education was classifi ed as illiterate, primary education 

Figure 3 Distribution of HDC under Ministry of Defense.
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level, middle education level, high education level, graduates 
and post-graduates. Illiterate was defi ned if the patient did 
not attend primary education level or equivalent one like 
monastery education. Primary education level was defi ned 
if the patient fi nished primary education level. Secondary 
education level was defi ned if the patient fi nished secondary 
education level. High education level was defi ned if the 
patient fi nished high education level. Graduate was defi ned 
if the patient got degree from University/Institute. Post-
graduate was defi ned if the patient got post-graduation 

degree from University/Institute. First booster dose 
vaccination was defi ned if the patient received total 3 dose 
of COVID-19 vaccine either same of diff erent one. Second 
booster dose vaccination was defi ned if the patient received 
total 4 dose of COVID-19 vaccine either same of diff erent 
one. Third booster dose vaccination was defi ned if the 
patient received total 5 doses of COVID-19 vaccine either 
same or diff erent one.

Travel time to HD center was defi ned as the duration of 
total travel time from the patient’s residence to HDC which 
included the waiting time for public transport.

Satisfaction to attending HDC was categorized into 
excellent satisfactory, good/satisfactory, and non-
satisfactory. Excellent satisfactory status was defi ned if the 
patient was extremely satisfi ed with treatment at HDC. Good 
satisfactory status was defi ned if the patient was satisfi ed 
with treatment at HDC. Non-satisfactory status was defi ned 
if the patient was not satisfi ed with treatment at HDC. They 
were recorded anonymously with separate voting paper.

Capability in doing daily routine activity was classifi ed 
as ‘good, mild restriction, moderate restriction, severe 
restriction, and severe restriction requiring assistance’.

Data collection and procedure 

The total number of referral cases of ESRD to 
nephrologists, and the total number patients on 
maintenance hemodialysis were recorded. Demographic 
characteristics (sex, age), ethnographic data (race, religion), 
socio-economic data (occupation, education, capability 
in doing daily routine activity and travel time to HDC), 
COVID-19 vaccination data ( name of the vaccine, number of 
dose) comorbidity, underlying etiology and satisfaction to 
treatment at HDC were collected using a standardized case 
report form. The data were checked by two medical offi  cers 
and then, supervision, completeness, and consistency of 
collected data were performed by the principle investigator. 

Statistical analysis 

The collected data were entered into Microsoft Excel 
2016 and exported to IBM SPSS Statistics for MacOS, Version 
26.0 (Armonk, NY: IBM Corp) for analysis. Descriptive Figure 4 Frequency distribution of patients and their HD centers in the 

present study.

Table 1: Frequency distribution of causes of CKD (n =168).

Causes of CKD Frequency Percent

Glomerulonephritis 11 6.5

Obstructive uropathy 5 3.0

Hypertension 106 63.1

Diabetes mellitus 37 22.0

Not identifi ed 6 3.6

Polycystic kidney disease 1 0.6

Drug induced 2 1.2

Total 168 100.0
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statistics were presented as frequency and percentages for 
categorical variables and mean (Standard Deviation, SD) or 
median (IQR) for continuous variables. 

Results 
Among ESRD cases referred to nephrologists, 90% of 

employed patients and pensioners, and 50% unemployed 
patients undergone maintenance hemodialysis. 

A total of 169 cases from 5 HDC situated in Yangon (lower 
part of Myanmar), Nay Pyi Taw (central part of Myanmar), 
Aung Ban (Eastern part of Myanmar), Lashio (North eastern 
part of Myanmar) and Kyaing Ton (near Golden Triangle) 
were involved in this study (Figure 4).

Mean age was 49 years; the youngest was 21 years and 
the oldest was 79 years. Sixty-nine male and 93 female were 
included. 

Burmese (139/168) was the main ethnic group; and, 
the remaining ethnic groups were Rakhine (8/168), Karen 
(7/168), Shan (6/168), Danu (2/168), Paoh (1/168), Chin 
(1/168), Kachin (1/168), inlay (1/168), Lesue (1/168) and 
Larhu (1/168). It was demonstrated in fi gure 5.

Figure 6 illustrates distribution of religious groups. 
The majority were Buddhist (158/168); Nine patients were 
Christian. One patient was Islam. The underlying etiology of 
ESRD was shown in table 1; hypertension (63%) and diabetes 
mellitus (22%) were the main culprit. Figure 7 reveals 
employment status. Half of the patients were unemployed/
dependent. The number of pensioners was 10% (17/168). 
Forty percent were current workers. 

Figure 8 shows education status. Only 38 patients were 
graduates; and, four patients were illiterate. 

Table 2 reveals associated comorbidity. Ninety-eight 
percent of patients had comorbidities; and, 7 cases (4.2%) of 
them had 5 comorbid diseases. 

Median travel time to HDC was 45 minutes (IQR 26-120 
minutes). The minimum time was 15 minutes; the maximum 
was 3 hours (180 minutes). Half of the patients required an 
hour travel time to HDC.

Regarding the vaccination status of COVID-19, fi fty 
percent had fi rst booster dose (total 3 dose of vaccine either 
same of diff erent one); second booster dose (total 4 doses) 

Figure 5 Distribution of various ethnic groups.

Figure 6 Distribution of various religious groups.
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Table 2: Comorbid status (n =168).

Comorbid status Number Percent

No comorbid 4 2.4

1 comorbid 104 61.9

2 comorbid 43 25.6

3 comorbid 8 4.8

4 comorbid 2 1.2

5 comorbid 7 4.2

Total 168 100

was achieved in 14.3% (24/168) and third booster dose (total 
5 doses) in 4 cases (2.4%). It is demonstrated in table 3. 

Most of the patients (154/168) were doing their daily 
routine activity without assistance (Figure 9). One assistance 
was necessary in 2.4% (6/168). Their mobility was restricted 
mainly due to neurological problem; cerebellar stroke, 

Table 3: COVID-19 vaccination status (n =168).

COVID-19 Vaccine 
Frequency Number Percent

Never vaccinated 7 4.2

Only one dose 5 3.0

Only 2 doses 43 25.6

1st Booster (3 doses) 85 50.6

2nd Booster (4 doses) 24 14.3

3rd Booster (5 doses) 4 2.4

Total 168 100

sciatica, prolapsed intervertebral disc with paraplegia, two 
cases of cerebrovascular accident with hemiplegia (lower 
limb power 3/5). One patient had pulmonary tuberculosis 
with general debility. 

Table 4 mentions satisfactory status to HDC. Ninety-one 
percent of patients (153/168) were satisfi ed with treatments 
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in their corresponding HDC; the remark was excellent. Good 
remark was given by 8.3% (14/168); and one patient was not 
satisfi ed with treatment at HDC.

Discussion 
There are 14 States and Divisions in Myanmar. Seven 

States occupy hilly regions where they are less populated: 
Shan State, Kachin State, Chin State, Rakhine State, Kayah 
State, Kayin State and Mon State. Seven Divisions are 
non-hilly areas; thus, they are densely populated: Yangon 
Division, Naypyitaw Division, Mandalay Division, Sagaing 
Division, Bago Division, Magway Division and Irrawaddy 
Division. Regarding the distribution of HDC under Ministry 
of Health, 35 in number, they were evenly distributed in 
each State/Division and District Hospitals. The number of 
hemodialysis machine were larger in those HDC situated 
in densely populated region. However, in private HDC, the 
distribution was mainly in big congested cities; HDC in 
Yangon, Mandalay and Naypyitaw occupied 90% of them 
(61/70). It was in accordance with population density as 
Yangon, commercial capital of Myanmar; Mandalay, second 
business capital of Myanmar; and, Naypyitaw, Central 
Government Administration capital of Myanmar are very 
congested. It was the same in 2017, the number of HDC 
in whole country was 52 (both private and government); 
Yangon had 30 HDC and the Districts had 20 HDC.

The HDC were under the care of Ministry of Defence 
were evenly placed; Yangon, Naypyitaw, Pyin Oo Lwin 
(Eastern part of Myanmar), Aung Ban (Eastern part of 
Myanmar), Meikhtila (Central part of Myanmar), MyitKyina 
(Northern part of Myanmar), Mawlamyaing (Southern part 
of Myanmar), Kyaington (Eastern part of Myanmar close to 
Golden Triangle), Lashio (North Eastern part of Myanmar), 
Monya (Central part of Myanmar) and Kawthoung (Southern 
part of Myanmar) (Figure 2). Nonetheless, there was no HDC 
in the western bank of Irrawaddy River which was relatively 
less populated. Therefore, new HDC are required in west 
bank. 

The total number of HDC in whole country was 116 at 
present; the number was more than twice compared to 
2017. Current total population in Myanmar is 55.39 milliion 
(Myanmar Population Clock); and, it is 53.4 million in 2017. 
Therefore, the extension rate of the number of HDC was 
fairly good; it was in accordance with population growth. 

The number of registered nephrologists (Myanmar 

Medical Council) is 43 (updated 5 August 2022 from MMC). 
Therefore, it is clear that there is shortage of nephrologists; 
we need to recruit man power.

A total of 168 cases from 5 HDC situated in Yangon (lower 
part of Myanmar), Nay Pyi Taw (central part of Myanmar), 
Aung Ban (Eastern part of Myanmar), Lashio (North eastern 
part of Myanmar) and Kyaing Ton (near Golden Triangle) 
were included. Mean age was 49 years; the range was 21-
79 years showing no discrimination in terms of patients’ 
age. Male to female ratio was 1:1.2. And, the ratio generally 
refl ected that of normal population in Myanmar; equal 
accessibility to maintenance hemodialysis. 

The reports from United States mentioned the disparity 
in access to hemodialysis was noticeable in non-US citizens 
and some religious group. Moreover, another study in US 
confi rmed that the Black and Latinx communities had lower 
rates of home dialysis use; and, they were not completely 
explained by geographic, demographic, and clinical factors 
[5].

In this study the proportion of ethnic groups was 
Burmese (139/168), Rakhine (8/168), Karen (7/168), Shan 
(6/168), Danu (2/168), Paoh (1/168), Chin (1/168), Kachin 
(1/168), inlay (1/168), Lesue (1/168) and Larhu (1/168); it 
was in accordance with ethnic distribution in Myanmar. 
Regarding religion, the majority were Buddhist (158/168) 
in this study; it again refl ected the main religious group 
in Myanmar. Nine patients were Christian and one patient 
was Islam; no discrimination in religion. The fi ndings were 
proportionate with percentage of population by religion 
in 2014 Census. Only 38 patients were graduates; four 
patients were illiterate. Ninety-eight percent of patients 
had comorbidities; and, 5% had 5 comorbid diseases. Half 
of the patients were unemployed. The study from Australia 
identifi ed the importance of fi nancial hardships though HDC 
were supported by government [10]. Socio-economic equity 
was emphasized in fi ndings from Indonesia study; higher 
frequency of hemodialysis use wes directly aff ected by 
higher family income, distance < 20 km, working in informal 
sector, benefi ciary of government subsidy, longer duration 
of hemodialysis, severe condition of illness, and living in 
urban area [11]. Study from both France and UK highlighted 
the importance of travel time to HDC [6,7]. In this study, the 
median travel time to HD center was 45 minutes (IQR 26-
120 minutes). The minimum travel time was 15 minutes; the 
maximum was 3 hours (180 minutes). Those with 3 hours 
travel time were living in hilly regions with hard-to-reach 
areas. The travelling distance from Loikaw to Aung Ban is 
160 km and travel time is 3 hours. The travelling distance 
from Pin Long to Aung Ban is 75 km and travel time is nearly 
2 hours. The waiting time for public bus is variable 20-30 
minutes unlike the transport system in developed countries.

The researchers from Australia found that geographical 
barriers were important in long term adherence [10]. Half of 
the patients required an hour travel time to HDC. The fi ndings 

Table 4: Patients’ satisfaction to HDC (n =168).

Status of Satisfaction 
to HDC Number Percent

Excellent satisfactory 153 91.1

Good satisfactory 14 8.3

Non-satisfactory 1 0.6

total 168 100
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from United Kingdom pointed out that the adherence to 
treatment, hemodialysis, was inversely proportionate with 
travel time. They also recommended to build a new HDC if 
travel time was more than 45 minutes. Therefore, we need 
more HDC and human resources. Reallocation of man, 
materials and money to kidney health by modifi cation of 
health policy should be done; same suggestions by other 
study [4]. The role of policies was the main key player in 
achieving equity in dialysis care and outcomes.

Tackling dialysis burden around the world was a global 
challenge [1].

Ninety-eight percent of patients were satisfi ed with 
treatments in their corresponding HDC. And, their own 
comments on doing daily activity were fairly good. They 
revealed the nature of Burmese. They were very patient; and, 
they were positive thinkers though they were not rich and 
dealing with long travel time to HDC.

In view of vaccination status to COVID-19, most of them 
had booster dose. They were in the priority list for booster 
regimen in view of poor immunity. They were lucky as only 
half of total population received two doses of COVID-19 
vaccine.

Limitation of the Study 
Although there are 116 HDC in Myanmar, only 5 centers 

are included. Both patients and attending nephrologists had 
to give informed consent for this study. The analysis would 
be better if larger number of patients as well as number of 
HDC were included. Moreover, only government funded 
centre were included in the study as the doctors from private 
HDC did not give informed consent. The employment and 
education status may be diff erent from that of private 
center. It is clear that the cost of one session of HD in the 
private center is expensive- USD 50. And, the government 
servant cannot aff ord to do HD in private center. It is clear 
that the equity to HD in government funded center may be 
diff erent from that of private HDC in view of socioeconomic 
status. Female preponderance in this study is by chance; 
no particular reason. Though the travelling distance is 
constant, the travel time is variable. The waiting time for 
public transport (bus) is variable 20-30 minutes unlike the 
transport system in developed countries. Therefore, equity 
of dialysis depends also on smoothness of transport system.

Conclusions
In terms of age, sex, race, religion, comorbidity, 

occupation status, underlying etiology and education 
status, the patients were equally accessible to maintenance 
hemodialysis. Although they were dealing with long driving 
time, they were satisfi ed. As half of the patients had driving 
time of more than an hour, we need new HDC particularly in 
Southern Shan State. Accessibility to booster dose COVID-19 
vaccination is good; and, it should also be expanded. It is 

urgently required to train more nephrologists as the number 
of nephrologists was less than fi fty in whole country. 
Resource allocation to renal replacement therapy should be 
encouraged at higher authoritative level. Not only the health 
sector but also the remaining sectors like transport and 
communication, and local production of pharmaceuticals 
and dialyzers should be strengthened to get more equity in 
maintenance hemodialysis; saving more lives of ESRD.

Recommendations
To improve equity of hemodialysis, the followings are 

suggested. New HDC is required to increase accessibility 
if travel time is more than 60 minutes; defi nately in 
Southern Shan State according to this study. Training for 
new nephrologists is urgently required to improve doctor 
patient ratio and quality of care; availability. Sustainability 
of COVID-19 booster vaccination should be maintained. 
Resource allocation to maintenance hemodialysis 
should be considered at ministerial level. Transport and 
communication services should be promoted. Dialyzers and 
hemodialysis solutions should be produced locally to cut 
down the costs of hemodialysis; aff ordability. Research on 
patients’ perspectives are required.
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