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Abstract:

Introduction: Diabetic nephropathy is one of the most severe long-term effects of diabetes mellitus.
Diabetes has been shown to be the leading cause of end-stage renal disease in several nations.

Aim of the work: analyze the association between diabetic nephropathy grade and quality of life among
type 11 diabetic patients.

Material and methods: Quantitative descriptive study design applied on a purposive sample of 41
individuals with type II diabetes attended to the medical outpatient clinic in Saudi Arabia
Tools: Tool I- A structured interviewing questionnaire. Tool II- Assessment of the kidney function. Tool
II- Kidney Disease Quality of Life.

Results: serum creatinine and blood urea nitrogen were increased, also the estimated glomerular filtration
rate (¢eGFR) was decreased in individuals with type II diabetes as disease duration increase. The prevalence
of diabetic nephropathy in the current work was high representing 56.1%. In addition increasing body mass
index more than 25. Diabetic nephropathy was associated with all five HRQOL dimensions as patients
in stage 3-kidney disease had lower scores than patients in stages 1 and 2.

Conclusion: The present data confirm that the most striking risk factors for diabetic nephropathy in the
type Il diabetes are BMI > 25, diabetes duration, hypertension, age > 50 years, and family history.

Recommendation: The current study recommended that urinalysis should be performed regularly as part
of a screening program which is a preventive intervention to preserve the kidneys in diabetic patients and
will detect individuals with nephropathy early.

Keywords: Diabetes mellitus, diabetic nephropathy, quality of life.
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Introduction:

Globally, diabetes mellitus (DM) and its related effects are having a pandemic-like impact on both health
and the economy. Globally, the total number of people with diabetes is predicted to increase from 415
million (8.8%) in 2015 to 642 million (10.4%) in 2040, with the urban populations of low- and middle-
income countries (LMICs) anticipated to experience the biggest shifts. Of these, more over 90% of people
with diabetes have type Il diabetes (IDF., 2017; Zheng et al., 2018 ).

Since 20—40% of diabetic people develop diabetic kidney disease (DKD), DM and diabetic nephropathy
(DN) are both worldwide public health issues. After 10 to 20 years of diabetes, DN, a progressive renal
disease, peaks (Gnudi & Long., 2020). Chronic glomerulonephritis has gradually been surpassed by
diabetes mellitus as the primary cause of renal function decline. This suggests that more people will
experience kidney damage over the course of their lives (Cho et al., 2018).

The incidence of Diabetic Nephropathy as a cause of ESKD is increasing each year. DKD is characterized
by increased urine albumin excretion or decline of a glomerular filtration rate (GFR), or both. The United
States National Kidney Foundation 2002 guidelines had pointed that chronic kidney disease is for
individuals having a glomerular filtration rate less than 60 ml/min/1.73 m? for a period exceeding three
months (stage 3 to 5), or GFR more than 60 ml/min/1.73m2 (stage 1 to 2) in case of there is a clue regarding
kidney damage (Zhang& Jiang., 2016).

Moderate albuminuria is more frequent in type II diabetes than type I diabetes. Its prevalence rate affects
between 21 and 39 %. Severe albuminuria has been found to occur in 3.0-20.5 % . The frequency of
albuminuria has not altered over time but definitely varies among ethnic groups (Isakova et al. ,2017; Zhang
et al., 2017).Because individuals with type Il diabetes mellitus often have several comorbidities, such as
obesity and hypertension, renal damage may be evident before the initial visit to a doctor. As a result,
chronic kidney disease may be present even when diabetes mellitus is diagnosed (Ene-lordache et al.,
2016).

The increasing identification of non- proteinuric diabetic chronic kidney disease may be attributed in part
to improved glycaemic, lipid, and blood pressure management, the lower HbAlc levels are linked with
lower albuminuria but not improved GFR (Reutens., 2013).

The stimulation of inflammatory promoters, suppression of antioxidant defense systems, and insulin
resistance have all been related to the worsening of kidney disease in diabetic persons. Furthermore, a
prior research found that individuals with DN and DM had greater co-morbidities, as well as worse
uremia and volume loadtolerance (Zhang et al., 2017) As aconsequence, these patients had to deal with
greater limitations in their everyday lives and less social participation, and they needed dialysis sooner
than non-diabetic patients. As a result of these variables, diabetic individuals with Diabetic Nephropathy
have a greater number of unfavorable factors affectingtheir HRQOL. Detecting and treating early in
diabetes can help to improve these patients’ HRQOL, although the gradual loss of renal function and
problems in other organs (Ma., 2018).

One of the main objectives of modern medicine is health-related quality of life (HRQOL), which is
suitable for Diabetic Nephropathy and patients with DM getting long-term therapy and care for their
progressive and complicated diseases. Evaluating health-related quality of life and associated variables in
patients with Diabetic Nephropathy and DM is critical for guiding health education and suitable
personalized treatment (Chen et al., 2020; Porter et al., 2016 ).

At the level of disease prevention, increasing public awareness about diabetes and its associated risk factors
as obesity and lack of exercise is essential and can support current institutional efforts. This can be achieved
through collaborative work from all stakeholders such as the ministry of health (MOH) and universities in
several ways such as including the publication of small Arabic booklets in plain language, Discussions,
and lectures (Cho et al., 2018; Gheith et al., 2014).

Finally, to combat the increasing prevalence of diabetes, there is now an urgent need for a long-term
national plan focusing on prevention, education, and a multidisciplinary approach. As well as monitoring
the health services and evaluating them to ensure their influential role in reducing the burden of diabetes'
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CKD and DM interact, causing damage to the kidney as well as other organs such as the retina,
cardiovascular, and neurological systems (Ma., 2018; Cho et al., 2018; Naito & Miyauchi., 2017 ).
Furthermore, there was no reliable data in Arab countries as Saudi Arabia and Egypt on the duration of
DKD for patients with diabetes and its association to HRQOL (Cho et al., 2018; Gheith et al.,
2016).Therefore, the present research was intended to evaluate HRQOL in patients with Diabetic
Nephropathy and DM, as well as to explore the relationship between DM and HRQOL in patients with
CKD stages 1 to 4. Early detection and treatment of glucose metabolism disorders in Diabetic Nephropathy
patients by health care professionals will help to their good quality of life.

Significance of the study

Diabetes is a significant health issue; it is estimated that the prevalence of diabetes worldwide was 10.5%
in 2021 and is predicted to increase to 12.2% in 2045, and it is estimated that one in every two adults with
diabetes is unaware of their diagnosis. Concerning the region, the prevalence of diabetes in Saudi Arabia is
18.7%, placing it as the top fourth country in the region. Diabetes complications can compromise health
and threaten life if they are not adequately treated. Acute complications play a prominent role in mortality,
expense, and poor quality of life. A life-threatening outcome might result from abnormally high blood sugar
if it leads to conditions like diabetic ketoacidosis (DKA) and hyperosmolar coma in both type 1 and type 2
diabetes . Furthermore, diabetes and its complications have resulted in 6.7 million deaths, or 12.2% of the
total deaths worldwide, in 2021. In addition, 20.2% of all deaths in MENA (Middle East and North Africa)
are related to diabetes.

Quality of life (QoL) indices are strong determinants of person's ability to sustain long-term health,
well-being, and productivity. Enhancing QoL has been identified as a key objective of all healthcare
treatments, including diabetes control regimens. As a result, it is critical to understand the degree of
health-related QoL (HRQoL) of diabetes patients in relation to the significant expenditure from the
national budget. Identifying variables linked with poor HRQoL may aid policymakers in allocating
funding and implementing initiatives to enhance QoL Diabetes affects patients' QoL, according to
research from the Middle East and the rest of the globe, although the degree of impairment varies
(Gheith et al., 2016). All the studies advocated for enhancing diabetes patients' health and HRQoL in order
to minimize the social and individual expenses associated with diabetes treatment Despite the fact that
diabetes is currently the main cause of CKD, the HRQOL of Saudi patients with CKD and diabetes
is widely unclear. Therefore, the current research was designed to investigate the association between
DM and HRQOL in patients with CKD stages 1 to 4.

Aim of the study

This study was intended to analyze the association between diabetic nephropathy grade and quality of life
among Saudi type II diabetic patients.

Research questions
The following research question was tested

- Is there an association between diabetic nephropathy grade and quality of life among Saudi type 11 diabetic
patients?

Material and Methods Study Design:
Quantitative descriptive study design applied on a purposive sample to achieve the aim of this study

Study setting

The study conducted at medical outpatient clinic at Saudi Arabia

Study period
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The study conducted at a specific time (between the dates of 1 January to 30 April 2024).

The study population

Saudi Men and Women who have type II (DM) and visited/registered /attending medical outpatient clinic
in Saudi Arabia at the specified time for the study.

Sampling
In this study a purposive sample was used. According to outlined several criteria for inclusion and
exclusion, it was selected to obtain a representative sample . A total of 41 subjects with type II diabetes

were eligible for the study and attended the medical outpatient clinic in Saudi Arabia during the period of
study were screened.

Inclusion criteria: Ages > 30 years old, Men and Women who have type Il DM.
Exclusion criteria: Patients with evidence of kidney disease before onset of diabetes.
Data collection tool

The following tools were used to collect data:

Tool I- A structured interviewing questionnaire: It was developed by the researchers and contained
socio- demographic and medical data sheet of the patients; it included characteristics of the study
participants as gender, age, marital status, level of education, history of medical disease, type of diabetes,
duration of diabetes, past history, and family history.

Tool II- Assessment of the kidney function: it was included the following lab investigations as kidney
function tests that include (serum creatinine, blood urea nitrogen, and uric acid ) were assessed by Cobas ¢
311 analyzer Operator's Manual from The clinical chemistry analyzer Cobas ¢ 311 5™ generation of
routine and dedicated chemistry experiences (cobas® 4000 analyzer series) (Gounden et al., 2020).

Estimation of GFR:

By using The CKD-EPI (Chronic Kidney Disease Epidemiology Collaboration) equation which was
developed by Levey et al., (2009) @” The CKD-EPI equation, expressed as a single equation, is: eGFR
= 141 * min (Scr/x,1)* * max(Scr/k, 1)12% * (.9934¢¢* 1,018 [if female] *1.159 (if black) Scr is serum
creatinine (mg/dL), k is 0.7 for females and 0.9 for males, a is -0.329 for females and -0.411 for males, min
indicates the minimum of Scr/x or 1, and max indicates the maximum of Scr/k or 1. The median estimated
GFR was 94.5 mL/min per 1.73 m?.

Staging of kidney disease

Staging of chronic kidney disease was applied according to the National Kidney Foundation’s Kidney
Disease Quality Outcome Initiative (KDOQI) guidelines for the classification and evaluation of chronid
kidney disease (Rocco& Berns., 2009)

Stage 1 kidney disease: eGFR > 90 mL/min/1.73m?
Stage 2 kidney disease: eGFR= 60-89 mL/min/1.73m?
Stage 3 kidney disease: eGFR = 30-59 mL/min/1.73m?
Stage 4 kidney disease: eGFR= 15-29 mL/min/1.73m2

Stage 5 kidney disease (kidney failure): eGFR < 15 mL/min/1.73m?)
Estimation of BMI according to Nuttall, 2015)

-BMI:  Weight (kg)-Height (m2)
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- Normal weight = 18.5-24.9 Overweight
=25-299 Obesity = 30 or greater

Tool I1I- Kidney Disease Quality of Life Instrument (KDQOL)

The KDQOL™-36 questionnaire version was applied to evaluate HRQOL in CKD patients; it was found
to be a straightforward, effective, and trustworthy tool. (Rao et al., 2000; Tao et al., 2014) The scale has
five dimensions: symptoms and complaints (S), kidney disease effects (E), renal disease burden (B), SF-12
physical function (PCS), and SF-12 mental function (M) (MCS). PCS is a flexible measure for assessing
HRQOL in both patients and healthy people (Porter et al., 2016). The original scores were linearly
transformed to a 0—100 scale. A higher score indicates greater HRQOL. Scoring System of Kidney Disease
Quality of Life Instrument (KDQOL) 5 scores ranging from 0 to 4 are given for Standardized answer
options of none, mild, moderate, severe, and extreme, where none equal zero that, meant there was no
difficulty to the extreme which meant the worst condition equal 4.

Validity of the tools:

All tools were tested for their content validity by experts in the field. Modifications were done accordingly.

Validity of Kidney Disease Quality of Life Instrument (KDQOL)
The questionnaire was reviewed for content validity by experts in the field

Reliability of tools:

Reliability was estimated among 10 participants by using the test-retest method with two weeks apart
between them. Then Cronbach alpha reliability test was done through the SPSS computer package. It was
0.80 for interviewing questionnaire with the following Cronbach alpha reliability values for its parts.

Reliability of Kidney Disease Quality of Life Instrument (KDQOL):

The instruments' internal consistency was verified by the researchers. It is the administration of the same
instruments to the same individuals under identical circumstances on one or more times. The Cronbach's
alpha for the questionnaire was 0.9. The accuracy of all instruments shows excellent reliability.

Pilot Study:

To assess the stability of the responses, a pilot research was performed on 10% (5 patients) of the study
sample that was not included in the sample. It was carried out to evaluate the readability of the
questionnaire. It also assisted in estimating the time required to finish the surveys.

Ethical considerations:

This study was approved by the Ethical Committee. Official permission was obtained. All participants were
given written and verbal information about the research. Participants completed a written permission form
and were assured of confidentiality prior to the interviews. They were told that their participation in this
research was entirely voluntary and that they may withdraw at any moment without cause. The research's
objective was explained to them, and they were reassured that any information collected would be kept
private and utilized solely for the purposes of the study.

Statistical Analysis: -

The numerical data were collected and computerized using the SPSS program (Statistical Package of Social
Science) program, version 22.

The association between (renal function tests) and (duration of diabetes mellitus) were analyzed using the
chi-square to detect the significances between variables of the study.
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Descriptive analyses and frequency tables were carried out using this program for all variables. The data
description was done in the form of mean + standard deviation (SD) for normally distributed quantitative
data.

-Significance difference was considered when the P-value was < 0.05 at a confidence interval of 95.%

- Odds ratio (with 95% confidence interval) and p-value of 0.05 or less were used as a level of significance
for evaluating the risk factors of diabetic nephropathy. The association between different variables and the
dimensions of HRQOL was assessed by univariate linear analysis. Multivariable regression analysis was
carried out to determine factors associated with HRQOL.

Results
A total of 41 subjects with type II diabetes who presented at the outpatient clinic throughout the study
period were screened. None of the subjects included had evidence of kidney disease.

Table (1) showed the relation between fasting blood glucose (FBG), socio- demographic data, and risk
factors. About 56.1% of patients were female, with no significant difference between males and females in
the level of FBG. About 75.6% of patients were more than 50 years old while 24.4% less than 50years with
no significant difference in the level of FBG between the two groups. About 87.8% of patients had a body
mass index (BMI)more than or equal to 25 while 12.2% had BMI less than25, those with high BMI had a
significant increase in FBG more than other groups. About 58.8% of patients were hypertensive and had
FBG higher than normotensive patients, representing 41.5% of patients. About 73.2% of patients had a
positive family history with a higher level of FBG than other groups with negative family history,
representing 26.8% of the study group.

Type II Diabetes Patients (41) P-value
Variabeles Fasting Blood Glucose (mg/dl)
Reference range (70-99mg/dl)
Sex Male Female 0.719
Count (%) 18 (43.9%) 23 (56.1%)
Mean FBG 177.95+60.66 185.77+75.79
Age > 50 years > S0years 0.754
Count (%) 10 (24.4%) 31 (75.6%)
Mean FBG 187.33+69.80 179.46+68.22
BMI >25 >25 0.020*
Count (%) 5(12.2%) 36(87.8%)
Mean FBG 177.31+68.59 210.714+47.43
Hypertension Normotensive Hypertensive 0.548
Count (%) 17 (41.5%) 24 (58.5%)
Mean FBG 173.70 £ 47.32 186.83+£79.8
Family History -ve Family Hx +ve Family Hx 0.291
Count (%) 11 (26.8%) 30 (73.2%)
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Mean FBG 162.69 £+ 59.20 188.24+ 70.83

Table (2) showed Kidney function tests in diabetic patients based on the duration of diabetes. It was
observed that mean serum creatinine was increased with the duration of diabetes in both males and females,
but it still within the normal reference range. Mean serum creatinine showed a significant increase in male
more than female in diabetic patients less than 5 years of diabetes (0.83+0.02 and 0.67+0.12) respectively.
Also, there was a significant increase in males more than females in patients with 5-10 years of diabetes
(0.99+£0.22 and 0.69 + 0.13) respectively. Mean serum blood urea was increased with the duration of
diabetes in both males and females, but it still within the normal reference range. It showed a significant
increase in males more than females in diabetic patients more than 10 years of diabetes (6.30 =1.02 and
5.30 + 0.90) respectively. Mean serum uric acid was increased with the duration of diabetes in both males
and females, but it still within the normal reference range. It showed a significant increase in males more
than females in diabetic patients less than 5 years diabetes (4.16+1.27 and 3.31+£1.11) respectively.

Ref Significance
. elerence between groups
Variables range <S5 years | 5-10 years | > 10 years (P value)
Mean Serum Male 0.83+0.02* | 0.99+0.22* | 1+0.88 04
Creatinine (mg/dl) "o o107 0.20-1.50 | 0.670.12 [0.69 = 0.13 | 0.73+0.30 0.8
Mean Blood Urea| Male 4.37+1.07| 4.80+1.03 |6.30+£1.02* 0.2
Nitrogen (BUN) pomale | 2.76-8.07 | 4.35+1.02 |4.48+0.83 | 5.30 +0.90 0.1
Mean Uric acid Male 4.16+1.27*| 4.43+1.07 | 4.99+1.09 0.2
(mg/dl) Female 3314111 | 4.1940.62 | 423+1.24 0.9
24-7.0

Table (3) showed a negative correlation between estimated glomerular filtration rate (eGFR) and duration
of diabetes as eGFR is decreased with increased duration of diabetes. Also, eGFR is decreased with an
increase in age in diabetic patients. It was (104.90 + 11.88) and (103.85 £ 14.07) in patients < 50 years
with duration of diabetes <Syears and >10years respectively. In patients > 50 years, it was (92.25 + 12.90)
and (89.51 £ 10.89) with a duration of diabetes <Syears and >10years respectively. It was also observed a
significant decrease in eGFR in patients of

> 50 years compared with patients < 50 years with duration of diabetes less than 5 years and more than 10
years.

Pearson | Significance
Reference correlation | between
Variables range | <S5years |5-10 years | > 10 years groups (P
value)
eGFR in patients
< 50 years 99.116 104.90 104.45 103.85 0037 09
(mL/min/l .73m2) +18.60
+ : +
11.88* 14.07*
168
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eGFR in patients
2 50 years 92.25 91.43 89.51
(mL/min/1.73m?) 75-93 -0.123 0.5
+ + +
12.90 8.32 10.89

Table (4) showed a high rate of diabetic nephropathy (proteinuria) as the calculated prevalence was 56.1%.
This study demonstrated staging of kidney disease in diabetic patients with proteinuria based on eGFR
according to National Kidney Foundation’s Kidney Disease Quality Outcome Initiative (KDOQI)
guideline. It was observed that there was a positive correlation between the stage of kidney damage and the
duration of diabetes. Diabetic patients with less than 5 years duration were stratified into 50% had stage 1
kidney damage, about one third had stage 2, and 16.7 had stage 3 kidney damage. Those with a duration of
5-10 years of diabetes were stratified into33.33% had stage 1 kidney damage, 33.33% had stage 2, and
33.34%.7 had stage 3 kidney damage. Finally, Diabetic patients with more than 10 years duration had the
worst prognosis, being stratified into 20% with stage 1 kidney damage, 20% with stage 2, and 60 with stage
3 kidney damage.

Variables Total number of patients with proteinuria (23 , (56.1%))
tage 1 kidney Stage2  [age 3 kidney Stage4 [Stage 5 kidney| Pearson
disease kidney disease kidney disease |correlation,
eGFR >90 disease |eGFR=30-59| disease (kidney P value
. GFR= 60-89 . eGFR=15-29| failure)
L/min/1.73m| > % L/min/1.73 .
o M L min/1.73m ™ mL/min/1.73 | eGFR <15
2 2
m mL/min/1.73m’
<Syears 6 (50%) 4(33.33%) | 2 (16.67%) 0 0 0.351
(12) 0.1
No (%)
5-10 years | 2(33.33%) | 2(33.33%) | 2(33.34%) 0 0
©
No (%)
> 10 years 1(20%) 1 (20%) 3 (60%) 0 0
(6]
No (%)

Table (5) showed the presence or absence of proteinuria in diabetic patients based on the duration of
diabetes as a risk factor. It was observed a significant positive correlation between the presence of
proteinuria and the duration of diabetes. In patients with duration < 5 years, the frequency was 55.6% have
no proteinuria while 44.4% had proteinuria. In patients with duration 5-10 years, the frequency was 25%
have no proteinuria while 75% had proteinuria. In patients with duration > 10 years, the frequency was
16.7% have no proteinuria while 83.3% had proteinuria.

Variable <5 years 5-10 years > 10 years X2, P-value
No (%) No (%) No (%)
No Proteinuria 15 (55.6%) 2 (25%) 1 (16.7%)
4.08%
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Proteinuria

12 (44.4 %)

6 (75%)

5 (83.3%)

Total number

27 (100%)

8 (100%)

6 (100%)

<0.05

(0.217)

Table (6): showed the number and frequency of subjects with proteinuria concerning other risk factors. It
was observed that proteinuria was highest in diabetic patients with age > 50 years presenting (43.90%) of
all diabetic patients. Proteinuria was highest in female diabetic patients presenting (29.30%) of all diabetic
patients. It was observed that there was a significant correlation between proteinuria and BMI with
increasing frequency in patients with BMI > 25 reaching (56.1%) of all patients. Also, hypertension affected
greatly on diabetic patients with a significant correlation between proteinuria and hypertension reaching a
frequency of (34%) in diabetic patients. Family history of diabetes had a significant impact on proteinuria
as patients with positive family history presenting (43.9%) had proteinuria of all diabetic patients.

Variable No Proteinuria 23 | Pearson P-value
Proteinuria 18 (56.1%) prrelati on
(43.9%)
Age <50 5 (12.20%) 5 (12.20%) 0.217 0.66
> 50 years 13 (31.71%) 18 (43.90%)
Sex Male 7(17.1%) 11 (26.8%) 0.089 0.58
Female 11 (26.8%) 12 (29.3%)
BMI <25 4(9.8%) 1 (2.4%) 0.421 0.006 *
>25 13 (31.7 %) 23 (56.1%)
Hypertension Normotensive 9 (22%) 9 (22%) 0.130 0.04 *
Hypertensive 9 (22%) 14 (34%)
Family History -ve family Hx 6 (14.6%) 5 (12.2%) 0.135 0.34
+ve family Hx 12 (29.3%) 18 (43.9%)

Table (7): demonstrates relative risk (RR) and odds ratio (OR) for risk factors of diabetic nephropathy
based on proteinuria. Figure (1): is the forest plot for odds ratio (OR) and relative risk (RR) for DN in the
sample of the study. Patients with BMI > 25 was the most significant risk with OR being 7.08 (0.93-14.33).
Duration of diabetes was the second significant risk factor with OR of 6.48 (3.26 — 12.2) and 3.75(2.08 —
6.80) for the duration >10 years and 5-10 years respectively. Patients with a positive family history had an
OR (95%CI) of 1.8 (0.51 — 7.22) followed by hypertension and Age > 50 years with OR (95%CI) of
1.56(0.46 — 5.50) and 1.39(0.3309 — 5.804), respectively. The female gender showed the lowest risk for
roteinuria, with OR (95%CI) of 0.69 (0.19 — 2.30).

Variable Odds Ratio Relative Risk P-value, Fisher's
exact test
Age > 50 years 1.39 (0.33 — 5.80) 1.61 (0.65 —2.57) 0.66
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Female sex 0.69 (0.19—2.30) | 0.85(0.49 -1.50) 0.75
BMI > 25 7.08 (0.93-14.33) | 0.80 (0.54 -1.75) 0.0001*
Hypertension 1.56(0.46 — 5.50) | 1.22(0.70 — 2.24) 0.53
+ve family Hx 1.8(0.51-722) | 1.32(0.73 —2.94) 0.34
DM Duration:5-10 3.75(2.08— 6.80) | 1.69(1.33—2.19) <0.0001*
yrs**
DM Duration <10 6.48 (3.26—12.2) | 1.89 (1.51 —2.42) <0.0001*
yrs**

Table (8) indicates that diabetic nephropathy was associated with all five HRQOL dimensions (P < 0.05).
For patients in Stage 3-kidney disease, their scores in the “symptoms and problems,” “effects of kidney
disease,” and Burden of kidney disease had higher than patients in the other two stages, indicating more
problems and a higher level of symptoms. However, for physical function and Mental Function dimensions,
patients in Stage 3- kidney disease had lower scores than patients in the other 2 stages, representing a lower
level of functioning and health.

health-related quality of life
Stage 1 Stage 2 hge 3 kidney| Stage4 Stage 5 | Pearson
Variabl kidney kidney disease kidney kidney |correlati
ariables disease disease eGFR =30-| disease disease on, P
eGFR > 90(eGFR= 60-89 59 eGFR=15- (kidney | value
3m2 m? 2 mL/min/1.7|eGFR < 15
3% L /min/1.7
3m?
Symptoms and 85.86+ [88.72+11.53] 90.50+ 0 0 <0.001™
problems * 13.71 10.71
Effects of kidney 83.77+ |85.70+13.04| 87.29%+ 0 0 <0-:001™
disease” 14.81 12.49
Burden of kidney | 48.85+ [50.30+28.20| 51.72«+ 0 0 0-149
disease * 27.40 28.40
SF-12 Physical 4439+ | 43.50+9.19 |40.40+9.77 0 0 <0:001™
Function (PCS) * 8.82
SF-12 Mental 50.50+ | 50.12+9.82 |50.60 + 8.85 0 0 0.269
Function 9.07
(MCS) *

Table (9) indicates that, diabetic nephropathy was related to with dimensions of Effects of kidney disease
and Physical Function in the subgroup of CKD stages 1 to 2, whereas associated with symptoms problems
and Physical Function in CKD stage 3. Although multivariable adjustments attenuated the magnitude of
the relation, the statistical significance was essentially unchanged. The magnitude of the relation for the
dimension of Physical Function was a slightly weaker in CKD stages 1 to 2 than that in CKD stage 3 with
the regression coefficients of — 1.80 and — 2. 39, respectively.

WWW.DIABETICSTUDIES.ORG 171


http://www.diabeticstudies.org/

The Review of DIABETIC STUDIES
Vol. 20 No. S5 2024

CKD stage 1-2 CKD stage 3
KDQOL™-36 scales univariate | multivariable univariate  [multivariable
regression| regression”” regression regression””
Log transformed symptoms and problems | 0.014 -0.0026 0.028" 0.015"
(S

Effects of kidney disease (E) -1.94" -2.10" -0.70 -0.52
Burden of kidney disease (B) -4.63 -4.36 0.070 -0.35

SF-12 Physical Function (PCS) -3.38" -1.80" -3.52° -2.39"
SF-12 Mental Function (MCS) -1.07 -1.14 0.32 0.42

Discussion

Nephropathy is the most frequent reason for end-stage renal disease in type II diabetes, although the
decrease in renal function varies greatly across people, and the predictors of kidney function loss early in
the course of renal disease have not been recognized. Therefore, early identification of patients vulnerable
for diabetic nephropathy (DN) is essential to intensify the treatment and modify associated risk factors
(Sagoo &Gnudi., 2020).

In the current study, It was noticed that female patients constituted a higher percentage than males, with no
significant difference between males and females in FBG. Chukwu, Ezebuiro, Samue, and Nwachukwu
(2013) 5% documented that females showed a higher incidence of DM than males. Females are more
influenced by type Il diabetes owing to less muscle, which prevents absorption of a given glucose load, and
because they have high estrogen and progesterone levels, which are implicated in the decrease of whole-
body insulin sensitivity (Machado-Alba et al., 2016).

In the present study, about 8§7.8% of patients had body mass index (BMI) > 25 while 12.2% had BMI < 25,
those with high BMI had a significant increase in FBG more than other groups. According to a research
conducted by Zunt et al. (2018) BMI was one of the causes that increased the frequency of diabetes in
nearly all nations. In the current study, about 41.5% of patients were hypertensive and had FBG higher than
normotensive patients, representing 58.8% of patients. About 73.2% of patients had a positive family
history with a higher level of FBG than other groups with a negative family history, representing 26.8% of
the study group. According to Ein, Armstrong, and Vickers (2019) diabetes individuals received the illness
from either of their parents. Bommer et al. (2018) discovered that type II diabetes was induced by a
hereditary factor from a close family member and was linked to gene mutations passed down via the family's
genetic line

Results in the present study revealed a positive correlation between renal function tests in diabetics and
duration of diabetes as serum creatinine and blood urea levels were increasing with the duration of diabetes.
Inassi and Vijayalakshmy (2013) reported similar results. In the present study, there was a negative
correlation between eGFR and duration of diabetes as eGFR is decreased with increased duration of
diabetes. Differences in the rate of GFR decrease in individuals with type II diabetes and nephropathy have
previously been reported in prior research, ranging from 0.36 mL/min/1.73m /year to 4.7 mL/min/1.73m
/year in the Japanese population (Leehey, Kramer, Daoud, Chatha and Isreb, 2005). If hyperglycemia is
not adequately managed, a higher baseline GFR is observed in the early stages of diabetes (Tonneijck et
la., 2017).Furthermore, the majority of observational studies and meta- analyses have shown a substantial
association between greater baseline GFR and subsequent accelerated GFR decrease in diabetic individuals
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(Melsom et al., 2019).

In our study, we showed a decline in eGFR in patients with age more than 50 years compared with those
less than 50 years. Lin et al., (2021) found that elderly showed a substantially negative correlation with
baseline eGFR; the average baseline eGFR declines by 0.50 ml/min/1.73 m2 when a patient’s age increased
by 1 year.

The current study presented a high rate of diabetic nephropathy (proteinuria) as the prevalence was 56.1%.
Similar results were reported in a research that included participants from three Gulf countries: Bahrain,
the United Arab Emirates, and Oman found that the total prevalence of albuminuria was 36%. In Bahrain,
the prevalence was 42.5 %, 34.5 % in the UAE, and 29 percent in Oman (Prashanth et al., 2010).

The current study showed a positive correlation between stage of kidney damage and duration of diabetes
in which diabetic subjects over 10 years duration had the worst prognosis being stratified into 20% with
stage 1 kidney damage, 20% with stage 2, and 60% with stage 3 kidney damage. The role of diabetes
duration has been proven by the United Kingdom Prospective Diabetes Study (UKPDS), where about 25%
of patients exhibiting microalbuminuria or deteriorating nephropathy after 10 years (Adler., 2014). Our
study revealed a significant positive correlation between proteinuria and the duration of diabetes. Inassi
and Vijayalakshmy (2013) clinical sign of nephropathy. They also verified that microproteinuria became
more common as the duration of diabetes increased

In the current work, It was noticed that proteinuria was highest in diabetic patients with age group > 50
years presenting (43.90%) of all diabetic patients. Jitraknatee, et al (2020) observed that type II diabetic
patients aged 56-65, 6675, and>75 years had more than 2.8-fold, 5.4-fold, and 27.4fold higher adjusted
ORs for CKD, respectively. Previous research found that older age was accompanying with a greater
incidence of CKD in type II diabetic patients (Yang et al., 2018).

The present study revealed that proteinuria was highest in female diabetic patients presenting (29.30%)
of all diabetic patients. This was in accordance with Yang et al.( 2018)who stated that males had a lesser
rate of CKD than females. This could be clarified by the fact that female patients in our study were older.
This was contradictory with Al- Rubeaan et al.(2014) who claimed that Saudi males with type II diabetes
had a greater prevalence of diabetic nephropathy, as has been found in other populations in comparable
research. This may be explained by the fact that the estrogen hormone is essential for protection.

It was noticed that there was a significant correlation between proteinuria and BMI with increasing
frequency in patients with BMI > 25 reaching (56.1%) of all patients. Obesity was identified as a risk factor
in the progress of nephropathy in a Chinese study of 264 individuals with confirmed DKD based on renal
biopsy (Chen et al., 2013).

Our results demonstrated that hypertension greatly affected diabetic patients, with a significant correlation
between proteinuria and hypertension reaching a frequency of (34%) in diabetic patients. A previous meta-
analysis shown that hypertension is strongly linked with the development of diabetic nephropathy (Wagnew
etal.,2018). Inassi and Vijayalakshmy (2013)documented that the microvascular consequences of diabetes
mellitus are responsible for asignificant percentage of the related morbidity and death.

Family history of diabetes had a significant impact on the presence of proteinuria as patients with positive
family history presenting (43.9%) had proteinuria of all diabetic patients. Chen, Li, Yang, Zhong, and
Zhuang, (2016) highlighted the importance of genetic susceptibility to DN through the substantial
relationship between positive family history of DN and diabetic nephropathy development. Previous
research has shown a link between the genes on the chromosome and type Il diabetes-related kidney disease.
Furthermore, diabetes family history is polymorphic and strongly associated with NOS3 rs11771443 in
DN, which has never been observed previously.

The forest plot showed BMI > 25 to be the most crucial risk factor followed by the duration of diabetes.
Al-Rubeaan et al., (2014) showed that diabetes duration to be the most critical hazard factor, particularly
more thanl5 years. This was the same result across ethnic groupings, as
shown by research in Korea, India, and Taiwan (Shen et al., 2009; Viswanathan et al., 2012: Yang et al.,
2011).
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The study findings indicated that diabetic nephropathy was associated with all five HRQOL dimensions (P
< 0.05). For patients in Stage 3-kidney disease, their scores in the “symptoms and problems,” “effects
of kidney disease,” and Burden of kidney disease had higher than patients in the other two stages, indicating
more problems and a higher level of symptoms. However, for physical function and Mental Function
dimensions, patients in Stage 3- kidney disease had lower scores than patients in the other 2 stages,
representing a lower level of functioning and health. which suggested that diabetic nephropathy patients
with CKD suffered a more impaired HRQOL. Also DM was ascertained to be negatively correlated with
HRQOL in CKD patients in this study (Chen et al., 2020).

According to univariate linear analysis, DM was associated with the “symptoms and problems,” “effects of
kidney disease,” and “SF-12 physical function” dimensions. DM was significantly related to the dimensions
of “symptoms and problems” and “SF-12 physical function”. The results were consistent with the results
of other countries that indicated that DM was related to low HRQOL in North America (P < 0.05). In the
study conducted in North America in 2016, their results were similar to our results, regarding the differences
in demographic and clinical characteristics between the diabetic and non-diabetic groups. Another study in
Japan found that HRQOL was impaired by the presence of DM (Tajima et al., 2010).

In the stratified analysis, diabetic nephropathy was associated with the effects of kidney disease and
Physical Function in the subgroup of CKD stages 1 to 2, while associated with symptoms problems and
Physical Function in CKD stage 3. Although multivariable adjustments attenuated the magnitude of
association, the statistical significance was largely unchanged. The magnitude of association for the
dimension of Physical Function was a little weaker in CKD stages 1 to 2 than that in CKD stage 3 with the
regression coefficients of — 1.80 and — 2. 39, respectively.

Inconsistent with these results (Chen et al., 2020) recorded that DM was negatively correlated with HRQOL
scores in both categories, but the magnitude and dimensions and of correlation were diverse. In impaired
kidney function stage associated with increased co-morbidities (stages 3 to 4), the association between DM
and the quality of life was enhanced in 2 dimensions of “symptoms and problems” and “SF-12 physical
Function”. In contrast, the association between DM and the quality of life was declining in 1 dimension,
“effects of kidney disease,” which may attributed to the increasing unfavorable impacts of low eGFR and
enhanced or worsened consequences of CKD on the quality of life.

Another research in North America found that HRQOL was lesser in diabetic individuals with CKD stages
3 to 5. Regardless of renal disease stage, DM permanently results in a poor quality of life to this category
of patients. As a result, healthcare workers should pay greater attention to the treatment of diabetes to
maximize the long-term HRQOL in the course of treatment of patients with CKD. Diabetes control should
not be neglected particularly when eGFR decreases substantially (Mujais et al., 2009).

Conclusion

Diabetic nephropathy manifests clinically in a predictable manner, beginning with proteinuria and
progressing to end-stage renal failure. Diabetic nephropathy prevalence in this study was high representing
56.1%, raising concerns among the health professionals and decision-makers to deal with this problem. The
current data confirm that the most striking risk factors for diabetic nephropathy in type II diabetes are body
mass index BMI > 25, diabetes duration, hypertension, age > 50 years, and family history. Diabetic
nephropathy was associated with all five HRQOL dimensions; patients in Stage 3-kidney disease had lower
scores than patients in the other 2 stages, representing a lower level of functioning and health.

Recommendations

The current study recommended that urinalysis should be performed regularly as part of a screening
program which is a preventive intervention to preserve the kidneys in diabetic patients and will detect
individuals with nephropathy early. We hope that our findings will raise awareness among health care
workers about the association between diabetes and the quality of life in individuals with nephropathy in
an attempt to enhance their quality of life by appropriate DM management.
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