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Abstract

This presentation was based on data collected from 409 patients of two geographical locations, viz. Klang 
Valley, and others in Malaysia. The patients were under treatment in two groups of public hospitals. In 
one group there were 4 hospitals under the Ministry of health (MOH) and in another group, there were 
2 hospitals under the Ministry of education (MOE). The number of investigated patients from the first 
group of hospitals was 287. The remaining investigated patients were from hospitals under the Ministry 
of Education. The percentage of patients from Klang Valley was 72.4. The preference of hospitals was sig-
nificantly associated with patients of two locations. Marital status of patients and their choice of hospitals 
were significantly associated. Preference of hospitals was also significantly associated with each of house-
hold income, catastrophic health expenditure, physical preparedness, financial preparedness, appoint-
ment compliance, duration of dialysis, and duration of kidney transplantation. Out of these variables, the 
most important variable in discriminating patients of two groups of hospitals was catastrophic health 
expenditure followed by duration of dialysis, geographical location, financial preparedness, household 
income and some other variables. This phenomenon was noted from the results of discriminant analysis.
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Introduction
Long term suffering from diabetes is the single most responsible factor to lead end stage 

kidney diseases (ESKD) of human beings. At this stage the kidney gradually fails in filtering 
the waste and excess liquid from the body as kidneys are functioning less than 15% of their 
normal capacity [1-8]. In this situation the alternative way for functioning of kidneys is renal 
replacement strategies. Today several renal replacement procedures are followed, including 
the main 3: haemodialysis, peritoneal dialysis or kidney transplantation [9-16]. But it was 
observed that the outcome of the dialysis therapy resulted poor survival rate, hence the better 
kidney replacement therapy is kidney transplantation which aims to improve the quality of 
life of ESKD patients in addition to their longer life span [17-21]. The success rate of kidney 
replacement therapy is higher, with over 95% of transplanted kidneys functioning well for 
one year, but long-term success and survival of recipients is not unquestionable [22-29]. The 
problem arises if the recipients have chance of comorbidity, and there are no network and scope 
of organ sharing data base [30-33]. Beside these, the other problems are over age of patients, 
education, employment, economy, medication facilities, and other sociodemographic factors 
[34-43]. In this paper, an attempt was made to investigate the impact of sociodemographic 
characteristics on kidney transplant recipients treated in two health care providers.

http://dx.doi.org/10.31031/AJHS.2026.04.000589
https://crimsonpublishers.com/ajhs/
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Methodology 
This paper was prepared analysis the secondary data collected 

from internet which was recorded in February and June 2018 by a 
team of researchers headed by Peter Gan Kim Soon who collected 
the data himself [44,45]. The investigation was done in six public 
hospitals providing post- transplantation care in the Klang Valley, 
Malysia. The government hospitals are under the Ministry of 
Health (MOH) and are university hospitals under the Ministry of 
Education (MOE). The study location is most densely populated, 
and it is industrialised area. The selected hospitals provide post-
transplantation care to nearly half of the patients depending 
on kidney replacement therapy and the patients were kidney 
transplant recipients (KTRs) [46].

The information was recorded from 409 KTRs of six selected 
public hospitals. The Kidney transplant recipients were Malaysian 
adults of 18 years and above. These adults had the capacity 
to understand either Malay, or English, or Chinese, and were 
capable to understand the questionnaire by themselves [45]. 
During the survey, pretested questionnaire was used to collect 
data. Each questionnaire was so designed to collect information 
on sociodemographic aspects of any of the patients under 
investigation. Except sociodemographic characteristics the other 
questions were on health conditions during survey period and 
the conditions prior to 4 weeks of the survey period. The collected 
data were on education (None/Primary, Secondary, and Tertiary), 
marital status, employment status (Employed, Outside workforce, 
and Unemployed), geographical location (Klang valley, and others), 
health care provider (MOH and MOE), transplant duration (in 
months), dialysis duration (in months), transplant centre (Local 
,and overseas), transplant type (Living and Deceased), physical 
preparedness, emotional preparedness, spiritual preparedness, 
financial preparedness, appointment compliance, medication 
compliance, household income (<US$ 1085.39= 1= bottom 40%, 
US$ 1085.39- < US$ 2394.57=2= middle 40%, and > US$ 2394.57=3= 
top 20%), catastrophic health expenditure [ CHE; 45,47-50]. All the 
above-mentioned variables were qualitative in nature, and these 
were measured in nominal scale. The data on transplant duration 
and dialysis duration were measured months and these were also 
presented in classes.

The association of the variables with health care provider was 
studied including the measure of risk ratio in choosing a health 

care provider [51,52]. The investigated units were discriminated 
by their choice of health care provider using discriminant analysis 
[53-56] which helped in identifying the most important variables 
for discrimination of two groups of patients treated in two different 
health care providers. 

Result
Out of 409 investigating units, 287 units were under treatment 

in hospitals under Ministry of Health (MOH), and the remaining 
122 were under treatment in hospitals under Ministry of Education 
(MOE). These transplant recipients were from two geographical 
locations, viz. Klang Valley and others. The patients from Klang Valley 
were 72.4% and 74.7 % of them were under treatment in hospitals 
under MOH. The percentage of patients treated in hospitals under 
MOH from other location was 58.4. This differential in percentages 
of patients of two locations treated in health care providers under 
MOH was significant [ 2X  = 10.324, p-value=0.001]. The recipients 
of Klang Valley were 28% more prone to prefer treatment in health 
care providers under MOH [ R.R.= 1.28, C.I. (1.08, 1.52)]. A big 
group of recipients (66.0%) were married, and 66.7% of them were 
patients in hospitals under MOH. Percentage of single recipients 
was 28.4; 81% of them were patients in health care providers 
under MOH. The single recipients were 22% more likely to be 
admitted into hospitals under MOH [ R.R.=1.22, C.I. (1.08, 1.38)]. 
The proportions of admitted patients of different marital status 
into two health care providers were significantly different [ 2X  = 
10.172, p- value = 0.006]. A big group of recipients had tertiary level 
education; 70.3% of them were under treatment in hospitals under 
MOH. The next bigger group of recipients (39.9%) had secondary 
level education and 72.4% of them were under treatment in health 
care providers under MOH. However, the proportions of patients 
of different levels of education admitted into different health care 
providers were not significantly different [ 2X  = 1.519, p-value= 
0.468].

A big group of recipients (62.6%) were employed and 68.0% of 
them were admitted in hospitals under MOH. Unemployed patients 
were only 10.8%, but a bigger group of those patients (77.3%) 
were admitted in hospitals under MOH. Hospitals under MOH were 
also preferred by most (72.5%) of the patients who were outside 
workforce (26.7%). However, preference of hospitals by different 
levels of workforce was independent [ 2X  = 1.930, p-value = 0.381] 
(Table 1).

Table 1: Distribution of kidney transplant recipients under treatment in two health care providers according to their 
sociodemographic characteristics.

Health Care Providers Under
Total

MOH MOE

Number % Number % Number %

Geographical locations

Klang valley 221 74.7 75 25.3 296 72.4

Others 66 58.4 47 41.6 113 27.6

Total 287 70.2 122 29.8 409 100.0
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Marital status

Married 180 66.7 90 33.3 270 66.0

Single 94 81 22 19.0 116 28.4

Others 13 56.5 10 43.5 23 5.6

Education

None / primary 39 63.9 22 36.1 61 14.9

Secondary 118 72.4 45 27.6 163 39.9

Tertiary 130 70.3 55 29.7 185 45.2

Employment status

Employed 174 68.0 82 32.0 256 62.6

Outside workforce 79 72.5 30 27.5 109 26.7

unemployed 34 77.3 10 22.7 44 10.8

Household income (in US $)

Bottom 40%, < 1085.39 118 77.1 35 22.9 153 38.3

Middle 40%, 1085.39 - < 2394.57 98 67.6 47 32.4 145 36.3

Top 20%, ≥ 2394.57 64 63.4 37 36.6 101 25.4

Catastrophic health expenditure

Yes 34 36.6 59 63.4 93 23.5

No 243 80.2 60 19.8 396 76.5

Emotional preparedness

Yes 258 69.0 116 31.0 374 91.4

No 29 82.9 6 17.1 35 8.6

Physical preparedness

Yes 261 68.9 118 31.1 379 92.7

No 26 86.7 4 13.3 30 7.3

Financial preparedness

Yes 214 66.5 108 33.5 322 78.7

No 73 83.9 14 16.1 87 21.3

Spiritual preparedness

Yes 260 69.0 117 31.0 377 92.2

No 27 84.4 5 15.6 32 7.8

Appointment compliance

Yes 252 72.6 95 27.4 347 84.8

No 35 56.5 27 43.5 62 15.2

Medication compliance

Yes 278 69.7 121 30.3 399 97.6

No 9 90.0 1 10.0 10 2.4

Duration of dialysis (in months)

≤ 3 244 67.0 120 33.0 364 89.0

≥ 4 43 95.6 2 4.4 45 11.0

Duration of transplantation (in 
months)

≤ 3 182 66.4 92 33.6 274 67.0

≥ 4 105 77.8 30 22.2 135 33.0

Total 287 70.2 122 29.8 409 100.0
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Choice of health care providers was significantly associated 
with level of income of the kidney transplant recipients [ 2X  = 
6.232, p-value = 0.044]. There were 38.3% recipients who had 
bottom level monthly income of less than US$ 1085.39 and 77.1% 
of them preferred treatment in hospitals under MOH.

Their preference was 17% more than the preference of other 
recipients having more income [R.R= 1.17, C.I. (1.03, 1.33)]. 
Recipients of top- level income (≥ US $ 2394.57) were 25.3% and 
63.4% of them preferred health care provider under MOH. This 
percentage was lowest compared to the similar percentage of 
recipients of other levels of income. The percentage of recipients 
who had no catastrophic health expenditure was 76.5 and 80.2% of 
them preferred treatment in hospitals under MOH. Their preference 
was 119% more compared to the preference of recipients 
experienced of catastrophic health expenditure [ R.R.=2.19, C.I. 
(1.92, 2.88)]. The choice of health care providers was significantly 
associated with the experience of catastrophic health expenditure 
[ 2X   = 64.468, p-value = 0.000]. Only 21.3% recipients were not 
financially prepared and 83.9% of them preferred treatment in 
hospitals under MOH. Their choice was 26% more compared 
to the choice of financially prepared recipients [R.R.=1.26. C.I. 
(1.12, 1.42)]. The choice of health care providers was significantly 
associated with financial preparedness [ 2X  = 9.963, p-value = 
0.002].

The percentage of physically prepared recipients was 92.7 and 
68.9% of them preferred treatment in health care providers under 
MOH against the corresponding percentage 86.7 of recipients who 
were not financially prepared. The preference of this letter group 
of recipients was 26% more compared to the preference of other 
recipients [R.R.=1.26, C.I. (1.08, 1.47)]. Preference of health care 
provider was significantly associated with physical preparedness 
[ 2X  = 4.209, p-value = 0.040]. Emotional preparedness was noted 
among 91.4% recipients, and 69.0% of them were admitted into 
hospitals under MOH. A higher percentage (82.9%) of recipients 
without emotional preparedness preferred hospitals under 
MOH. But this differential in proportions of preference of health 
care providers was not significant [ 2X  =2.943, p-value= 0.086]. 
The percentage of spiritual prepared recipients was 92.2 and 
69.0% of them preferred treatment in hospitals under MOH. 
The corresponding percentage of preference of hospitals by 
recipients who were not spiritual prepared was 84.4. But these 
two proportions of preference of hospitals under MOH were not 
significantly different [ 2X  = 3.346, p-value=0.067].

Appointment compliance was noted among 84.8% kidney 
transplant recipients; among them 72.6% were treated in hospitals 
under MOH. This percentage of recipients was significantly higher 
compared to the percentage (56.5%) of recipients who did not 
comply with appointment compliance [ 2X  = 6.572, p-value= 
0.010]. Appointment compliance was a factor for choice of 
hospitals under MOH by 29% more recipients compared to their 
counterpart [R.R.=1.29, C.I. (1.03, 1.62)]. Very few patients (2.4%) 

were ignorant of medical compliance, but higher portion (90.0%) 
of them preferred treatment in hospitals under MOH, on the other 
hand, 67.6% recipients had positive attitude towards medical 
compliance. However, choice of hospitals was independent of 
medical compliance [ 2X   = 1.926, p-value= 0.392].

Duration of dialysis for 3 months and less was continuing among 
89.0% recipients. Among them 67.0% preferred treatment in 
hospitals under MOH. The corresponding percentage of preference 
was noted among 95.6% recipients who were experienced of 
duration of dialysis for 4 months and more. These two percentages 
of choice of hospitals were significantly different [ 2X   =15.566, 
p-value=0.000]. The preference of treatment in hospitals under 
MOH was noted among more 43% recipients [ R.R.=1.43, C.I. (1.30, 
1.57)]. Transplant duration and preference of health care provider 
were significantly associated [ 2X  =5.571, p-value=0.018]. The 
percentage of recipients for whom transplant duration was 4 
months and above was 33.0%. Among them 77.8% preferred 
treatment in hospitals under MOH. The preference of hospitals 
under MOH was made by 17% more recipients of this category [ 
R.R.= 1.17, C.I. (1.03, 1.32)].

Results of discriminant analysis 

From the results presented above, it was noted that the 
preference of health care providers was not independent of some 
of the individual sociodemographic characteristics. Differential 
attitudes were observed in choosing a hospital. This attitude was 
noted in observing the association of preference of health care 
provider with each of the sociodemographic variables.

To identify the most responsible variable in choosing a 
hospital, discriminant analysis was done. The variables included 
in discriminant analysis were geographical location, marital status, 
education, employment status, household income, catastrophic 
health expenditure, financial preparedness, appointment 
compliance, medication compliance, physical preparedness, 
spiritual preparedness, emotional preparedness, duration of 
dialysis, and duration of transplantation. The initial result of the 
analysis indicated that the two groups of transplant recipients 
treated in two health care providers were significantly different [

2X  Wilk’s Lamda=0.725,  = 123.377, p-value=0.000].

The other results were shown in Table 2. It was that the 
highest correlation coefficient (r) was 0.733. It was for the variable 
catastrophic health expenditure (CHE) with discriminant function 
score. This result indicated that CHE was the most responsible 
variable to discriminate the patients group treated in hospitals 
under MOH from other patients group treated in hospitals 
under MOE [55, 56]. Accordingly, the next important variable for 
discrimination was duration of dialysis followed by geographical 
location, financial preparedness, household income, transplant 
duration, appointment compliance, physical preparedness, and 
spiritual preparedness. 
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Table 2: Results of discriminant analysis.

Sociodemographic Variables Correlation Coefficient, r Discriminant Function Coefficient Wilk’s Lambda F- Statistic P-value

Catastrophic health expenditure 0.733 0.726 0.831 79.637 0.000

Duration of dialysis 0.401 0.402 0.942 23.874 0.000

Geographical location -0.278 0.239 0.972 11.438 0.001

Financial preparedness 0.273 0.202 0.973 11.011 0.001

Household income -0.209 -0.268 0.984 6.463 0.011

Transplant duration 0.208 0.260 0.984 6.431 0.012

Appointment compliance -0.202 -0.068 0.985 6.039 0.038

Physical preparedness 0.191 0.125 0.986 5.397 0.038

Spiritual preparedness 0.171 0.004 0.989 4.333 0.042

Medication compliance 0.154 0.134 0.991 3.518 0.061

Emotional preparedness 0.153 -0.057 0.991 3.451 0.064

Employment status 0.116 0.141 0.995 1.978 0.160

Marital status 0.074 0.017 0.998 0.805 0.370

Education 0.012 0.165 0.999 0.263 0.688

Discussion
The study was conducted in two geographical locations viz. 

Klang Valley and others in Malaysia. The analysis was done using 
the data collected from 409 patients who were under treatment 
in two groups of health care providers. One group of health care 
providers was under MOH, and another group was under MOE. In 
the first group the number patients under treatment were 287 and 
the remaining 122 patients were under treatment in second group 
of health care providers under MOE. From the analytical results, it 
was found that the choice of health care providers was significantly 
associated with geographical locations, where more patients of 
Klang Valley preferred hospitals under MOH. More single adults and 
more patients who were conscious about appointment compliance 
preferred health care providers run by MOH. These group of health 
care providers were also chosen by more transplant recipients 
who had no physical preparedness, financial preparedness, and 
who were in the bottom 40% low household income group. Longer 
duration of dialysis and longer duration of kidney transplantation 
were also the causes of preference of Hospitals under MOH.

The transplant recipients treated in two groups of health care 
providers were significantly different in choosing the hospitals 
in respect of their sociodemographic variables, viz. catastrophic 
health expenditure, duration of dialysis, geographical location, 
financial preparedness, household income, transplant duration, 
appointment compliance, physical preparedness and spiritual 
preparedness. This fact was noted from the results of discriminant 
analysis.

Conclusion
The information presented in this paper was based on data 

collected from 409 kidney transplant recipients of Malaysia. Most 
of them (296) were from Klang Valley and the remaining 113 were 
from other geographical location. The percentage of recipients 
who preferred health care providers under MOH was 70.2. The 

remaining 29.8% recipients preferred health care providers under 
MOE. Preference of health care providers under MOH by recipients 
of Klang Valley was 28% more compared to the preference of other 
recipients. Higher level of preference (22.0%) was also noted by the 
single recipients compared to the preference of married and other 
recipients. Highest percentage (45.2%) of respondents had tertiary 
level education, but choice of hospital did not depend on level of 
education. Similar independence was also observed in studying 
the association of choice of health care provider and employment 
status. Both household income and catastrophic health expenditure 
were significantly associated with preference of health care 
provider. More people of lower income group preferred hospitals 
under MOH. The percentage of recipients who had no catastrophic 
health expenditure was 76.5 and higher proportion (80.2%) of them 
preferred health care providers under MOH. Choice of health care 
provider was significantly associated with financial preparedness 
of recipients. Only 21.3% recipients were not financially prepared 
and majority (83.9%) of them preferred hospitals under MOH.

Most of the kidney transplant recipients were physically 
(92.7%), emotionally (91.4%) and spiritually (92.2%) prepared 
for treatment. Only 7.3% recipients were not physically prepared 
for treatment, but majority (86.7%) of them preferred health 
care providers under MOH. Emotional preparedness and spiritual 
preparedness had no influence in preferring the health care 
provider. Appointment compliance and medical compliance was 
noted among majority of the recipients, but medical compliance 
was not associated with the choice of health care provider. The 
preference of health care provider was significantly associated with 
both dialysis and transplant duration. Discriminant analysis showed 
that the most responsible variable in discriminating the two groups 
of recipients treated in two types of health care providers was 
catastrophic health expenditure followed by duration of dialysis, 
geographical location, financial preparedness, household income 
etc.
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Diabetes is one of the most influencing causes of kidney 
disease and at one stage diabetic patients reach the stage of renal 
failure condition and they need dialysis for their survival. As an 
alternative treatment of dialysis kidney transplantation can be 
done if it is possible. But rate of success of dialysis and / or kidney 
transplantation may be increased if proper post- transplantation 
care is done. For this research and training of the related staffs 
are needed. However, the situation can be improved if people are 
encouraged to maintain the healthy life so that they can control the 
sugar level, especially when their age is increasing. Government and 
social workers can do a lot to improve situation towards healthy life 
in the society. 
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