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Abstract:

Type 2 diabetes mellitus (T2DM) is associated with metabolic abnormalities and chronic complications requiring regular clinical
monitoring. Therefore, it is of interest to evaluate the socio-demographic and biochemical profiles in 326 patients with T2DM in
Eastern Saudi Arabia. Retrospective medical records were analyzed using descriptive statistics, independent t-tests and one-way
analysis of variance. Age (p=0.005), marital status (p<0.001) and diabetes duration (p=0.043) were associated with complication
status, while several biochemical and hematological parameters differed significantly by sex. Thus, data shows that integrated
assessment of socio-demographic and laboratory characteristics supports clinical monitoring of patients with T2DM.
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Background:
Type 2 diabetes mellitus (T2DM) is a chronic metabolic disorder
characterized by hyperglycemia resulting from impaired insulin
secretion, insulin action or both. Current clinical guidance
emphasizes appropriate diagnosis and classification of diabetes
together with comprehensive medical evaluation and
assessment of associated comorbidities [1, 2]. In Saudi Arabia,
T2DM represents an important health burden associated with
multiple lifestyles, metabolic and clinical risk factors [3, 4].
Cardiovascular, renal and other vascular complications
contribute substantially to the clinical burden of T2DM [5, 6].
Socio-demographic characteristics may contribute to differences
in the occurrence, management and outcomes of T2DM.
Population-based evidence shows variation in T2DM incidence
according to age, sex, socio-economic status, geographic
remoteness and population background [7]. Socio-demographic
characteristics have also been associated with diabetes self-care
practices and disease management [8-10]. Treatment adherence
represents another important component of diabetes
management and may be influenced by behavioral, clinical and
patient-related factors [11]. Psychological factors, including
depressive symptoms and perceived stress, may further interact
with socio-demographic and diabetes-related characteristics [12].
Clinical and biochemical profiling provides important
information regarding metabolic abnormalities and potential
complication risk in patients with T2DM. A large clinical study
demonstrated substantial heterogeneity in the anthropometric,
clinical and biochemical profiles of patients with T2DM,
including gender-related differences in several parameters [13].
Sex-based differences have also been reported in the clinical
profile and occurrence of diabetes-related complications [14-16].
Recent Saudi evidence demonstrates variations in liver, renal,
electrolyte and lipid parameters according to glycemic status,
supporting the value of biochemical monitoring in T2DM [17].
Biomarker research further highlights the potential role of
multiple biochemical indicators in evaluating disease status and

. S
complications [18]. Diabetes-related complications remain
important contributors to morbidity and require systematic
clinical surveillance [2, 5 and 6]. Evidence suggests that
complication patterns vary according to sex and other clinical
characteristics  [14-16]. In  addition, self-management
interventions and peer-support strategies may improve diabetes-
related behaviors and selected clinical outcomes [19, 20].
International evidence further demonstrates substantial
heterogeneity in diabetes complications according to biological,
clinical, social, ancestral and geographical determinants [21].
Socio-demographic and clinical profiling of patients with
diabetes may therefore provide additional insight into disease
burden and management needs [22]. Therefore, it is of interest to
evaluate associations between socio-demographic characteristics,
diabetes complication status and biochemical profiles among
patients with T2DM receiving care in hospitals and primary
health care centers in Eastern Saudi Arabia.

Methodology:

A retrospective hospital-based study was conducted using
anonymized electronic medical record data obtained through
King Abdullah International Medical Research Center
(KAIMRC), Saudi Arabia. The dataset included 326 patients with
confirmed T2DM receiving care at hospitals and primary health
care centers in Dammam and Al Ahsa, Eastern Saudi Arabia.
Patients with confirmed T2DM and complete demographic and
laboratory records were included, while records with incomplete
demographic or laboratory information were excluded. Socio-
demographic and clinical variables included age, gender,
nationality, marital status, type of healthcare facility, duration of
diabetes and age at diagnosis. Patients were categorized as
T2DM  with diabetic neuropathy, T2DM with other
complications or T2DM without complications. Biochemical and
hematological ~variables included anion gap, alanine
aminotransferase (ALT), alkaline phosphatase (ALP), aspartate
aminotransferase (AST), blood urea nitrogen (BUN), cholesterol,
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creatinine, HDL, LDL, triglycerides, hemoglobin, mean
corpuscular hemoglobin (MCH), mean corpuscular hemoglobin
concentration (MCHC), platelet count and red blood cell (RBC)
count. Laboratory measurements were obtained from certified
clinical laboratories according to institutional protocols. Ethical
approval was obtained from the KAIMRC Institutional Review
Board (IRB No. NRA23A-029-07). Data were analyzed using
SPSS version 20. Continuous variables were summarized as
mean * standard deviation and categorical variables as
frequencies and percentages. Independent t-tests were used for
two-group laboratory comparisons, one-way ANOVA for
comparisons across multiple groups and appropriate categorical
tests for associations with complication status. A p-value <0.05
was considered statistically significant.

Results:

A total of 326 patients with type 2 diabetes mellitus (T2DM)
were included in the study. As shown in Table 1, the mean age
of the participants was 59.57 + 10.83 years. Males constituted
57.1% (n=186) of the study population, while females accounted
for 42.9% (n=140). All participants were Saudi nationals. Most
participants were married (84.0%, n=274), followed by widowed
(7.7%, n=25), single (5.8%, n=19) and divorced (2.5%, n=8).
Table 2 presents the association between socio-demographic
characteristics and diabetes complication status. Age was
significantly associated with complication status (p=0.005).
Among participants aged 40-59 years, 159 were without
complications, while 6 had diabetic neuropathy and 11 had other

Table 1: Socio-demographic characteristics of patients with T2DM
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complications. Among those aged 60-79 years, 115 were without
complications, while 6 had neuropathy and 4 had other
complications. Marital status was also significantly associated
with complication status (p<0.001). Diabetes duration showed a
significant association with complication status (p=0.043). In
contrast, gender (p=0.861) and age at diagnosis (p=0.093) were
not significantly associated with complication status. As shown
in Table 3, several biochemical and hematological parameters
differed significantly between female and male patients. Mean
ALT was significantly higher in males than females (26.74 *
17.64 vs. 21.61 * 10.02; p=0.002), whereas ALP was significantly
higher in females (83.24 + 30.44 vs. 74.47 = 26.06; p=0.005).
Females also had significantly higher cholesterol (4.33 + 0.88 vs.
411 + 099; p=0.031) and HDL (1.21 + 0.27 vs. 1.01 £ 0.24;
p<0.001). Creatinine was significantly higher in males (92.04 +
65.26 vs. 69.74 + 20.43; p<0.001). Hemoglobin, MCH, MCHC and
RBC count were significantly higher in males, whereas platelet
count was significantly higher in females (all p<0.001). Females
were also significantly older than males (61.63 +10.73 vs. 58.02
10.66 years; p=0.003). No significant sex differences were
observed for anion gap (p=0.070), AST (p=0.470), BUN (p=0.687),
LDL (p=1.000), or triglycerides (p=0.067). No statistically
significant differences were observed in the evaluated
biochemical parameters across the diabetes complication
categories. The age distribution of the study population is
illustrated in Figure 1, with a mean age of 59.57 + 10.83 years.

Socio demographics profiles for hospital patients Frequency (n)

Percentage (%)

Age Mean +SD 59.57+10.83 —
Gender Males 186 57.1
Females 140 429
Nationality Saudi Arabia 326 100
Marital status Divorced 8 25
Married 274 84.0
Single 19 58
Widowed 25 7.7

Table 2: Association between socio-demographic factors and diabetes complications

Socio-demographic variable  Category T2DM with diabetic neuropathy ~ T2DM with other complications ~ T2DM without complications P value
F % F % F %
Age <39 years 0 0 0 0 10 100 0.005*
Age 40_59 years 6 34 11 6.3 159 90.3 0.005*
Age 60_79 years 6 4.8 4 3.2 115 92 0.005*
Age >80 years 2 13.3 4 26.7 9 60 0.005*
Gender Female 7 5 8 5.7 125 89.3 0.861
Gender Male 7 3.8 11 5.9 168 90.3 0.861
Marital status Divorce 0 0 0 0 8 100 p<0.001*
Marital status Married 13 4.7 11 4 250 91.2 p<0.001*
Marital status Single 1 5.3 6 31.6 12 63.2 p<0.001*
Marital status Widowed 0 0 2 8 23 92 p<0.001*
Diabetes duration <3 years 5 49 7 6.8 91 88.3 0.043*
Diabetes duration 3-5 years 6 10.3 5 8.6 47 81 0.043*
Diabetes duration >5 years 3 1.8 7 4.2 155 93.9 0.043*
Age at diagnosis <39 years 0 0 0 0 19 100 0.093
Age at diagnosis 40-59 years 9 4.2 12 5.7 191 90.1 0.093
Age at diagnosis 60-79 years 4 4.5 5 5.7 79 89.8 0.093
Age at diagnosis >80 years 1 14.3 2 28.6 4 57.1 0.093
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Table 3: Comparison of biochemical parameters between male and female patients
with T2DM

Parameter Female Male t/F P value
Mean + SD Mean + SD
AGAP 14.1042.15 13.69 +1.84 1.83 0.07
Alanine 21.61+10.02 26.74+17.64 -3.08 0.002*
Alkaline 83.24+30.44 74.47+26.06 2.80 0.005*
Aspartate 19.09+7.53 19.98+13.04 -0.72 0.470
BUN 4.89+2.66 5.0243.01 -0.40 0.687
Cholesterol 4.33+0.88 4.11+0.99 217 0.031*
Creatinine 69.74+20.43 92.04+65.26 -3.90 p<0.001*
HDL 1.21+0.27 1.01+0.24 7.06 p<0.001*
Hemoglobin  123.71+13.61  144.99+14.30 -13.58 p<0.001*
LDL 2.62+0.79 2.62+0.94 0.00 1.000
MCH 27.57+2.68 28.72+2.81 -3.72 p<0.001*
MCHC 322.17+7.35 328.60+9.39 -6.70 p<0.001*
Platelet 293.96+86.83  247.75+60.12  5.67 p<0.001*
RBC group 4.51+0.49 5.08+0.56 -9.57 p<0.001*
Triglyceride  1.40+0.67 1.58+0.97 -1.84 0.067
Age 61.63+10.73 58.02+10.66 3.02 0.003*
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Figure 1: Age distribution of patients with type 2 diabetes
mellitus (n = 326). The histogram illustrates the distribution of
participants’ age (mean * SD: 59.57 + 10.83 years), with the
superimposed curve representing the normal distribution

Discussion:

The present study describes socio-demographic and biochemical
characteristics associated with complication status among
patients with T2DM receiving care in Eastern Saudi Arabia. The
mean age of approximately 59 years indicates that the study
population was predominantly middle-aged and older. Age was
significantly associated with complication status (p=0.005),
indicating differences in complication distribution across age
groups. This observation is consistent with population-based
evidence demonstrating variation in T2DM and its outcomes
according to age and other socio-demographic characteristics [7].
Previous Saudi evidence has also identified increasing age as an
important factor associated with diabetes-related vascular
complications [5]. The findings therefore support the importance
of age-related risk assessment during long-term diabetes care [1,
2]. Marital status was significantly associated with complication
status (p<0.001) in the present study. Although the retrospective
design does not permit determination of a causal relationship,
social and family circumstances may influence diabetes self-
management, treatment adherence and health behaviors.

©Biomedical Informatics (2026)

Previous studies have demonstrated associations between socio-
demographic characteristics and diabetes self-care practices [8-
10]. Medication adherence and patient-related treatment factors
may also influence diabetes management [11], while
socioeconomic and psychological characteristics can affect health
and self-management among individuals with T2DM [12].
Furthermore, evidence indicates that structured self-
management and peer-support interventions may improve self-
efficacy, glycemic management and other diabetes-related
outcomes [19, 20]. Thus, the observed association with marital
status should be interpreted as an indication for further
investigation rather than evidence of a direct causal effect.
Duration of diabetes was also significantly associated with
complication status (p=0.043). Longer exposure to chronic
hyperglycemia and associated metabolic abnormalities may
contribute to the cumulative development of microvascular and
macrovascular ~ complications.  Previous studies have
demonstrated associations between disease duration, metabolic
control and diabetes-related complications [5, 6 and 23]. Clinical
guidelines consequently emphasize continuous assessment of
glycemic status, cardiovascular risk, renal function and other
comorbidities throughout the course of T2DM [1, 2]. Gender was
not significantly associated with overall complication status in
the present study; however, several biochemical and
hematological parameters differed significantly between males
and females. ALT and creatinine were higher among males,
whereas ALP, cholesterol and HDL were higher among females.
Hemoglobin, MCH, MCHC and RBC count were higher among
males, while platelet count was higher among females. Recent
biochemical evidence similarly demonstrates variation in
laboratory profiles among patients with T2DM [17, 18]. A large
clinical study also identified sex-related differences in clinical
and biochemical characteristics among patients with T2DM [13].
These findings suggest that biological sex should be considered
when interpreting laboratory measurements in diabetes care.
The observed sex-related differences are also consistent with
broader evidence demonstrating clinically relevant variation in
T2DM according to sex [14]. Large clinical studies have reported
sex differences in clinical characteristics and diabetes-related
complications [15], while additional evidence demonstrates sex-
related variation in chronic T2DM complications [16].
Nevertheless, the absence of a significant association between
gender and overall complication status in the present study
indicates that sex-related biochemical variation does not
necessarily correspond directly to differences in the overall
frequency of complications. The clinical importance of
laboratory monitoring is further supported by recent studies
characterizing biochemical abnormalities in T2DM. Clinical
profiling has demonstrated substantial heterogeneity in
anthropometric, clinical and biochemical characteristics among
patients with diabetes [13], while recent Saudi evidence has
demonstrated variations in biochemical parameters according to
glycemic status [17]. Biomarker research further supports the
importance of biochemical indicators in evaluating disease status
and potential complications [18]. These observations support
integrated interpretation of biochemical and hematological
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measurements rather than reliance on an isolated laboratory
parameter. No statistically significant differences in the
evaluated biochemical parameters were identified across the
diabetes complication categories in the present study. This
finding should be interpreted cautiously because the
development of diabetes complications is multifactorial and may
depend on disease duration, long-term glycemic exposure,
treatment, obesity, cardiovascular risk, lifestyle and other factors
[1-6]. Evidence from Saudi and international populations
similarly indicates that diabetes complications reflect
interactions among demographic, metabolic and clinical
determinants [5, 6, 14-16 and 21]. Therefore, the absence of
significant differences in individual biochemical parameters
does not diminish their importance in routine clinical
monitoring. The present findings collectively support an
integrated approach to T2DM assessment incorporate ing socio-
demographic characteristics, clinical history and laboratory
profiles. Contemporary guidelines emphasize individualized
evaluation of comorbidities and risk factors [1, 2], while recent
studies demonstrate considerable heterogeneity in diabetes
characteristics and complications across populations [13-16, 21
and 22]. Incorporating demographic and laboratory information
may therefore help clinicians identify patients who require closer
monitoring and individualized management. The present study
benefits from the use of clinical records from multiple healthcare
facilities and the simultaneous assessment of socio-demographic,
biochemical and hematological variables. However, its
retrospective and hospital-based design limits causal inference
and generalizability to the wider population. Information
regarding dietary intake, physical activity, socioeconomic status,
psychological factors, medication adherence and detailed
treatment history was not available, although previous studies
indicate that these factors can influence diabetes management
and outcomes [8-12, 19 and 20]. Future prospective studies
incorporating  these variables, longitudinal laboratory
measurements and larger representative samples are warranted
to further characterize determinants of T2DM complications in
Saudi Arabia.

Conclusion:

Age, marital status and duration of diabetes were associated
with complication status among patients with T2DM in Eastern
Saudi Arabia, while several biochemical and haematological
parameters differed by sex. No significant biochemical
differences were identified across complication categories. Thus,
data shows that integrated assessment of socio-demographic and

©Biomedical Informatics (2026)

laboratory information may support clinical monitoring and
identification of patients requiring closer follow-up.
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