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Introduction
Chronic kidney disease (CKD) is a major global issue, 
undergoing a 10% increase in the number of cases with 
each passing year. Between 1990 and 2017, there was a 
74% increase in the number of CKD cases caused by type 
2 diabetes worldwide. CKD prevalence was at 31.09%, 
with severity in the third stage being 27.14%. The factors 

associated with CKD are diabetes and hypertension (1,2). 
In 2017, CKD caused 1.2 million deaths and was the 12th 
leading cause of deaths worldwide. Between 1990 and 2017, 
the deaths caused by CKD amongst all ages worldwide 
increased by 41.5 percent, and the CKD mortality rates 
did not decrease (3,4). It is possible to prevent CKD, as it 
can be treated with early diagnosis and treatment (5).

Introduction: The mortality rate from chronic kidney disease (CKD) at all ages has increased 
worldwide. It is possible to eliminate the progression of CKD, as it can be treated with early 
diagnosis and treatment.
Objectives: This research aims to study the changes in the stages of the disease and clinical 
outcomes in patients with the third and fourth stages of CKD.
Patients and Methods: This research is a retrospective analytic study in patients diagnosed 
with third- and fourth-stage of CKD at the Tha Chang Hospital, Thailand. The research 
sample consisted of 169 medical records of a small population with a confidence level of 0.95. 
Research data were collected between October 2019 and March 2021. Data analysis utilized 
frequency, percentage, paired t test, and Wilcoxon signed-rank test.
Results: The results revealed that after one year of attending the clinic, the average systolic 
blood pressure (SBP), diastolic blood pressure (DBP), triglyceride (TG), hemoglobin A1c 
(HbA1c), uric acid, high-density lipoprotein (HDL), estimated glomerular filtration rate 
(eGFR), and urine microalbumin had no differences. However, the average body mass index 
(BMI), total cholesterol (TC), low-density lipoprotein (LDL), and serum creatinine (sCr) 
showed statistically significant differences at P < 0.05. Most patients with CKD were in stable 
health conditions and disease stage (87.57%). 
Conclusion: The third and fourth-stage CKD care model could be achieved by the 
multidisciplinary care team and requires a strategy that is sustainable in addition to 
continuous care by involving a family member and caregiver in the community.
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Thailand has been experiencing several CKD cases. A 
study by The Nephrology Society of Thailand revealed 
that 17.5% of Thai people suffer from CKD, or about 12 
million people, and over 1000 patients in a population 
of a million require kidney replacement therapy. The 
number of treatments is also likely to increase every year 
(6). Hypertension, diabetes mellitus, and low-income are 
associated with the incidence of CKD (7). The Surat Thani 
province has a total population of 866 103, out of which 
CKD was found in 24 426 (2.82%) people. Of the total CKD 
patients, about 978 patients (4%) were diagnosed with 
end-stage kidney failure (8). There is a relatively high cost 
for each treatment, with an average kidney replacement 
therapy costing 1200 US$/person/year. This cost does not 
include medications and other indirect expenses, which 
also affect the patient’s quality of life (9).

The Tha Chang hospital is a part of secondary health 
care; there were 607 cases of CKD out of a total population 
of 32 087. Out of the total patients, 1.89% were diagnosed 
with the abnormalities using laboratory tests with kidney 
filtration rates. There were 87 cases with the first-stage, 135 
cases with the second stage, 315 cases with the third-stage, 
65 cases with the fourth-stage, and 21 cases with the end-
stage kidney disease (8). There are many CKD patients in 
the third and fourth stages compared to the other stages, 
whose quality of life are affected in several dimensions. 
Therefore, it is necessary to seek the current care as part of 
the different strategies for this patient group. In addition, 
the management and care for the third- and fourth-
stage CKD patients are essential to inhibit the disease 
progression from reaching the end-stage for as long as 
possible. Therefore, the change of disease progression 
requires the assessment of the effectiveness of clinical 
routine care as an appropriate strategy for CKD patients.

Objectives 
This research aims to study the changes in the stages of the 
disease and clinical outcomes in patients with third- and 
fourth-stage CKD.

Research Questions
What are the changes in the stages of the disease and 
clinical outcomes in patients with third- and fourth-stage 
CKD before and after one year of attending the kidney 
degeneration clinic?

Patients and Methods
Study design 
This research is a retrospective analytic study on patients 
diagnosed with third- and fourth-stage CKD who attended 
the services at the kidney degeneration clinic, Tha Chang 
hospital, Surat Thani province. The population comprised 
300 patients diagnosed with third- and fourth-stage CKD 
who attended the kidney degeneration clinic at the Tha 
Chang hospital in Surat Thani province between October 
2019 and March 2021. The research sample consisted 

of 169 medical records of third- and fourth-stage CKD 
patients at the kidney degeneration clinic, Tha Chang 
hospital. Sampling recruitment was performed using a 
small population with a confidence level of 95% or 5% 
validity according to the Krejcie and Morgan Sampling 
table (10). A purposive sampling of medical records was 
conducted as per the following inclusion criteria:
1. The medical records of third- and fourth-stage CKD 

patients (both male and female) who attended the 
clinical treatment at the kidney degeneration clinic 
of Tha Chang hospital for at least one year were 
included. 

2. The clinical outcomes, which are recorded as part of 
the laboratory’s annual blood test results for all the 
CKD patients, were also considered, namely serum 
creatinine (sCr), estimated glomerular filtration rate 
(eGFR), body mass index (BMI), hemoglobin A1c 
(HbA1c), systolic blood pressure (SBP), diastolic 
blood pressure (DBP), total cholesterol (TC), low-
density lipoprotein (LDL), high-density lipoprotein 
(HDL), triglyceride (TG), uric acid, and urine 
microalbumin.

Exclusion criteria include incomplete laboratory results 
both before and after a year in the kidney degeneration 
clinic.

Research instrument
The research instrument is divided into two parts; 1) 
Personal characteristics including gender, age, address 
and present illness. 2) The clinical outcome record both 
before and after attending the clinic.

Three experts reviewed the research instruments to 
obtain content validity by considering the item-objective 
congruence value between 0.6-1 ensuring the content 
validity reaches the standard value before collecting the 
data.

Data collection 
The researcher contacted the director of Tha Chang 
hospital for cooperation with data collection and 
coordination with the kidney degeneration clinic. The 
next process involved informing the research purpose 
of the medical records officer for permission to access 
the patient data and select the medical records that 
meet the inclusion criteria to prepare for the next step 
of data collection. Finally, a review of the integrity and 
completeness of the data for analysis was conducted.

Data analysis
The researchers collected patient data and clinical 
outcomes from the hospital’s HOSxP system. The data 
analysis was divided as follows; 
1. Personal characteristics were analyzed using 

descriptive statistics that included percentage, 
average, and standard deviation. 

2. Clinical outcomes were analyzed using inferential 
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statistics that included paired t test, and Wilcoxon 
signed-rank test.

The data were compared in terms of the average clinical 
outcomes before and after one year of entering the clinic. 
Data included the means of sCr, eGFR, BMI, HbA1c, 
SBP, DBP, TC, LDL, HDL, TG, uric acid and urine 
microalbumin, along with dependent t test statistics 
as statistical significance at 0.05 and tested statistical 
assumptions for samples of the dependent group pre-post 
measurement by the Kolmogorov-Smirnov method for 
BMI, DBP, uric acid, HDL, and eGFR. The result was a 
normal distribution with significance (2-tailed) values of 
0.985, 0.594, 0.513, 0.061, and 0.879, respectively.
The average SBP, TC, LDL, TG, sCr, and HbA1c were not 
a normal distribution at significance (2-tailed) values of 
0.016, 0.035, 0.010, 0.005, 0.001, and 0.001, respectively. 
Therefore, the Wilcox signed-rank test was used to further 
analyze the data.

Results
This study collected general information of third- and 
fourth-stage CKD patients including gender, age, and 
present diseases. According to Table 1, the majority of the 

samples were women (66.9%). Most participants were 61–
80 years old (48.5%), followed by ≥81 years (46.5%). All 
participants had underlying diseases such as hypertension 
(97.6%) and diabetes (54.4%).
Comparative data for pre- and post-existing clinical 
outcomes at nephrology clinics were taken into account, 
as shown in Table 2. According to Table 2, after attending 
the kidney degeneration clinic, the average DBP, uric 
acid, HDL, and eGFR were no different. However, the 
average BMI, and TC when testing both variables were 
significantly different at P<0.05.

According to Table 3, the SBP, TG, HbA1c, and urine 
microalbumin results were tested with the Matching 
Wilcoxon signed-rank test. There were no statistical 
differences. However, the results of LDL, and sCr showed 
a statistically significant difference at P < 0.05.

A change in the disease stage was observed after 
attending the kidney degeneration clinic, as shown in 
Table 4. According to Table 4, the results of the change in 
the stage of CKD were found significantly altered. Most 
patients, that is 148 cases, had a stable CKD stage (87.57%). 
Meanwhile, the number of patients with improved stages 
of the disease progression was 14 (8.28%). Finally, the 
number of negative progression in cases was seven 
(4.14%).

Discussion 
The results revealed that most patients in this study were 
females aged 61-80 years old. Earlier evidence shows that 
kidney functions reduce by 1 mL/min/1.73 m2/year for 
individuals over 30 years of age. The kidney’s structure 
also changes with a one-percent decrease in blood supply 
to the kidneys. Moreover, kidney functions decrease by 
more than 50 percent for individuals over 65 years of age 
(11). The result also revealed that the average BMI, TC, 
LDL, and sCr decreased with a statistically significant 
difference at P < 0.05 after the patients attended the kidney 
degeneration clinic. Therefore, the services can be effective 
in kidney degeneration and result in the eGFR decreasing 
compared to the target benchmark of the Ministry of 
Public Health, which is required to be less than 5 mL/
min/1.73 m2/year. Furthermore, the patients who attended 
the kidney degeneration clinic one year afterward had a 

Table 1. The number and percentage of samples classified by gender, age, 
and underlying disease (N = 169)

Personal characteristics No. Percent

Gender

Male 56 33.1

Female 113 66.9

Age (year)a

≤60 11 6.5

61–80 81 47.9

≥81 77 45.6

Underlying disease

Yes 169 100

Hypertension 165 97.6

Diabetes mellitus 92 54.4

Asthma/Chronic obstructive pulmonary disease 14 8.3

Others 26 15.4

a Mean = 77.39, Max = 96, Min = 40, SD = 10.00.

Table 2. The clinical outcomes before and after attending the kidney degeneration clinic

Clinical outcomes
Pre-Attendance (n=169) Post-Attendance (n=169)

t-value P value*
(Mean±SD) (Mean±SD)

Body mass index (kg/m2) 24.08±5.17 23.74±5.10 2.854 0.005*

Diastolic blood pressure (mm Hg) 68.58±10.24 68.69±11.73 -0.123 0.903

Uric acid (mg/dL) 6.52±1.56 6.61±1.75 -0.689 0.492

Triglyceride (mg/dL) 169.48±39.67 163.37±33.20 2.100 0.037*

High-density lipoprotein (mg/dL) 48.69±12.09 49.18±13.14 -0.624 0.534

Estimated glomerular filtration rate (mL/min/1.73 m²) 43.53±9.79 42.77±10.98 1.414 0.159

*P < 0.05.
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constant stage of the disease (87.57%), which implies that 
the services could inhibit disease progression because of 
the care taken by a multidisciplinary team assuming a 
different role by focusing on patient contexts. In addition, 
professional nurses encourage health education relevance 
in terms of CKD to maintain favorable health conditions.

The physician considered the medical condition 
individually in order for the health concerns to be specific 
and appropriate for patients. Pharmacists are responsible 
for medication-related issues in terms of kidney 
degeneration. Physiotherapists promote proper exercise 
for CKD patients. Moreover, the clinic has integrated 
Thai traditional and herbal medicines that could both 
positively and negatively affect kidney function. More 
importantly, the clinic program pays attention to an 
appropriate diet for chronic kidney patients in every stage. 

Table 3. The clinical outcome before and after treatment at the kidney degeneration clinic

Clinical outcomes Samples (n=169) Mean SD n Wilcoxon value Wilcoxon Prob

Systolic blood pressure 
(mm Hg)

Pre-attendance 132.28 12.81 169 -1.460 0.144

Post-attendance 130.30 14.65 169

Low-density lipoprotein 
(mg/dL)

Pre-attendance 97.02 41.89 169 -1.997 0.046*

Post-attendance 91.08 37.47 169

Triglyceride (mg/dL)
Pre-attendance 124.52 59.31 169 -1.211 0.226

Post-attendance 124.52 59.31 169

Serum creatinine (mg/dL)
Pre-attendance 1.37 0.39 169 -1.980 0.048*

Post-attendance 1.39 0.41 169

Hemoglobin A1c (%)
Pre-attendance 6.43 1.86 92 -0.235 0.814

Post-attendance 6.52 1.91 92

Urine microalbumin 
(mg/L)

Pre-attendance 393.19 1061.54 169 -1.949 0.051

Post-attendance 342.07 749.71 169

*P < 0.05.

Table 4. The stage change in chronic kidney disease before and after one 
year attending the kidney degeneration clinic (n=169)

Stage disease progression Frequency (case) Percent 

Positive progression 

3rd stage to 2nd stage 9 5.32

4th stage to 3rd stage 5 2.96

Total 14 8.28

Stable progression

3rd stage to 3rd stage 136 80.47

4th stage to 4th stage 12 7.10

Total 148 87.57

Negative progression 

3rd stage to 4th stage 7 4.14

4th stage to 5th stage 0 0

Total 7 4.14

Total 169 100

The nutritionist promotes health literacy and awareness 
regarding nutrition (12). As a result, patients with third- 
and fourth-stage CKD gain the essential knowledge of 
the potential risks involved from a multidisciplinary 
team. In addition to this finding, there were continuous 
follow-up treatments, including clinical effects related to 
increased kidney filtration rates and reduced creatinine 
serum before and after being treated in the clinic. This 
is similar to a recent study which showed care by a 
multidisciplinary team improved a CKD patient’s clinical 
outcome (13,14). However, some studies suggest that 
further research is required to determine the best strategy 
for a multidisciplinary CKD care model (15). In addition, 
recent studies have indicated that the nutrition control 
care model modifies CKD patient behaviors in terms of 
dietary habits to achieve a positive therapeutic outcome 
(16,17).

This study revealed a positive clinical outcome through 
TC and LDL toward the multidisciplinary care model, 
similar to the recent study that studied the effects of 
integrated care on delaying the progression of stage 3-4 
CKD (18). However, unlike the previous study, the result 
of the BMI control was effective in this study. This may be 
due to the continuous care program by a multidisciplinary 
team and the focus on nutrition control and healthy self-
care behaviors. On the other hand, the current model 
of care has not focused on monitoring behavior inside 
homes or in the community. Therefore, it is less likely 
to modify such patients’ behavior and health outcomes 
wherein the result of BP, uric acid, HDL-c, TG, HbA1c, 
and urine microalbumin did not have a statistically 
significant difference between before and after entering 
the clinic. In addition, the urine microalbumin result was 
a high average that means an increase in the functioning 
of glomerular permeability. It commonly occurs in older 
people with underlying diseases such as diabetes or 
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hypertension (4). Both factors exist in this study as most 
of the samples were aged 60 and older, and they were both 
diabetes and hypertension underlying diseases. Therefore, 
developing the third and fourth stage CKD care model 
is essential to control the blood pressure level to suit the 
patient’s requirement. Designing the appropriate care 
model requires focusing on a strategy that reduces the 
amount of protein leakage in the urine and controls the 
HbA1c, HDL-c, and TG levels by comprehensive care 
towards patient lifestyle and in terms of their local and 
traditional lives.

Conclusion
This article presents the data on clinical outcomes 
between before and after one year of attending the kidney 
degeneration clinic and has revealed that third- and 
fourth-stage CKD patients mostly exhibit stable stage of 
disease progression after one year. However, some patients 
experienced negative progressions and health conditions. 
The results represent the trends in health management for 
CKD patients, and these findings indicate the critical need 
of developing an appropriate health care system within the 
context of health status among patients with CKD. 

Limitations of the study
This study has a few limitations such as focusing on the 
specific data in only one area of secondary health services. 
Various areas of the province may be taken into account 
to generalize the result of care. This research also studies 
short-term change as a one-year progression, therefore the 
next study could investigate a long-term clinical outcome.
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