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ABSTRACT

Introduction: Type 2 Diabetes Mellitus (T2DM) represents a substantial and expanding global health burden, with well-documented
impairment of Health-Related Quality of Life (HRQoL) — an effect that is often amplified in low- and middle-income, conflict-affected
settings such as Palestine. Aim: This study set out to characterize the determinants and consequences of glycemic control for quality
of life among Palestinian adults with T2DM, with particular attention to the satisfaction, impact, and worry dimensions of the disease
experience. Methods: A cross-sectional survey enrolled 249 adult T2DM patients drawn from diabetes outpatient clinics across Palestine.
A structured, self-administered questionnaire captured demographic and clinical information alongside the Arabic-language Revised
Diabetes Quality of Life Questionnaire (RVDQOL-13). Patients were classified as glycemically controlled (HbAlc < 7%) or uncontrolled
(HbAlc > 7%). Group comparisons relied on non-parametric procedures (Mann-Whitney U, Kruskal-Wallis H), and Spearman correlations
examined continuous associations with QoL. Results: Participants averaged 61.17 years of age, and just over half (54.2%) had uncontrolled
glycemia. Overall QoL was moderately compromised (M = 3.31), driven mainly by the Impact domain, which captures fatigue and pain.
Uncontrolled glycemia emerged as an independent predictor of poorer QoL (Mean Rank 136.17 vs. 111.78, p = 0.008), a pattern reinforced
by a positive correlation between HbAlc and QoL scores (rho = 0.209, p = 0.001). Female sex, physical inactivity, and low monthly income
were likewise linked to diminished QoL. Conclusion: Among Palestinian adults with T2DM, quality of life is meaningfully eroded by poor
glycemic control together with being female, physically inactive, and of limited income. Improving outcomes will require care that extends
beyond medication management to structured self-mmanagement education, gender-responsive support, and strategies that address
practical barriers to physical activity and self-efficacy in this setting.
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RESUMEN

Introduccion: La diabetes mellitus tipo 2 (DT2) representa una carga sanitaria global sustancial y en expansion, con un deterioro bien
documentado de la Calidad de Vida Relacionada con la Salud (HRQoL), un efecto que a menudo se amplifica en entornos de ingresos
bajos y medios afectados por conflictos, como Palestina. Objetivo: Este estudio se propuso caracterizar los determinantes y consecuencias
del control glucémico para la calidad de vida entre adultos palestinos con diabetes tipo 2, prestando especial atencién a la satisfaccion,
impacto y preocupacion de la experiencia de la enfermedad. Métodos: Una encuesta transversal incluyd a 249 pacientes adultos con
diabetes con diabetes > 7% en clinicas ambulatorias de diabetes, procedentes de clinicas ambulatorias para diabetes en toda Palestina.
Un cuestionario estructurado y autoadministrado recopilé informacion demografica y clinica junto con el cuestionario revisado de calidad
de vida para la diabetes (RVDQOL-13) en arabe. Los pacientes fueron clasificados como controlados glucémicamente (HbAlc < 7%) o no
controlados (HbAlc 7%). Las comparaciones de grupos se basaron en procedimientos no paramétricos (Mann-Whitney U, Kruskal-Wallis
H), y las correlaciones de Spearman examinaron asociaciones continuas con la calidad de vida. Resultados: Los participantes tenian una
edad media de 61,17 afos, y poco mas de la mitad (54,2%) presentaba glucemia no controlada. La calidad de vida general estuvo mode-
radamente comprometida (M = 3,31), impulsada principalmente por el dominio de impacto, que captura la fatiga y el dolor. La glucemia
no controlada surgié como un predictor independiente de una menor calidad de vida (rango medio 136,17 vs. 111,78, p = 0,008), un patrén
reforzado por una correlacion positiva entre las puntuaciones de HbAlc y calidad de vida (rho = 0,209, p = 0,001). El sexo femenino, la
inactividad fisica y los bajos ingresos mensuales también se relacionaron con una disminucion de la calidad de vida. Conclusion: Entre
los adultos palestinos con diabetes tipo 2, la calidad de vida se ve significativamente erosionada por un bajo control glucémico junto
con ser mujeres, fisicamente inactiva y tener ingresos limitados. Mejorar los resultados requerira una atencién que vaya mas alla de la
gestion de la medicacion y se extienda a una educacién estructurada en autogestiéon, apoyo sensible al género y estrategias que aborden
barreras practicas para la actividad fisica y la autoeficacia en este entorno.

Palabras clave: Diabetes mellitus tipo 2, Control glucémico, Calidad de vida, RVDQOL-13, Palestina, Autoeficacia
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INTRODUCTION

Type 2 Diabetes Mellitus (T2DM) is a long-term metabolic condition marked by chronic hyper-
glycemia arising from a combination of insulin resistance and inadequate insulin secretion, and
it now ranks among the most pressing global health concerns.(1,2) Its significance stems largely
from a trajectory of rising case numbers; the International Diabetes Federation forecasts that the
disease will continue to expand its footprint of morbidity and mortality in the decades ahead.(1,3)
Glycated hemoglobin (HbAlc) serves as the principal marker used to gauge glycemic control, and
keeping this value within target range is essential for postponing the microvascular and macro-
vascular damage diabetes can inflict.(4,5) Reaching and sustaining this control, however, hinges
on consistent diabetes self-management education (DSME) and day-to-day self-care behaviors
— dietary discipline, physical activity, and glucose monitoring — all of which are empowering in
principle but frequently hard to sustain in practice.(6)When glycemic levels drift out of range, pa-
tients contend with disabling physical symptoms, psychological strain, and diminished functional
capacity, all of which erode Health-Related Quality of Life (HRQoL).(7)The downstream societal
and economic costs are considerable, as poor QoL and unmanaged diabetes translate into more
frequent hospitalizations, lost productivity, and mounting healthcare expenditure.(1,8) This study
centers on adult patients with T2DM specifically, given that this group shoulders the heaviest
burden of disease-related complications and must sustain complex self-management routines
over time, leaving them particularly susceptible to declining QoL.(9)

At the global level, the link between diabetes management and quality of life is well docu-
mented, and the evidence consistently shows that unmanaged glycemia takes a measurable toll
on patient well-being. Studies from around the world confirm that self-care behaviors — notably
routine physical activity and dietary control — go hand in hand with better glycemic outcomes and
richer HRQoL.(1,6,10)International research further shows that diabetes distress and health-related
anxiety commonly travel alongside T2DM, undermining self-efficacy and adherence to medication,
which in turn drags down both clinical results and quality of life.(11)More recently, digital tools such
as online DSME platforms have shown potential for boosting self-care autonomy and lowering
HbAlc, especially when they incorporate interactivity and real-time feedback.(12,13) Instruments
to measure self-efficacy, including the Diabetes Management Self-Efficacy Scale, have likewise
been developed and validated to support these interventions.(14)Cross-sectional evidence from
Thailand, for instance, identifies younger age, greater income, regular exercise, and freedom from
complications as strong predictors of favorable quality of life.(15)

Within the Middle East, T2DM prevalence is among the highest anywhere in the world, and
yet glycemic control frequently remains poor despite the availability of pharmacological treatment.
(5)Research conducted across the region points to socio-cultural obstacles, limited health literacy,
and insufficient self-management education as major reasons patients struggle to reach target
HbAIlc levels.(9,16) Lifestyle and clinical variables specific to the region further shape glycemic out-
comes.(17)Low health literacy in particular has been flagged as an obstacle to glycemic control in
Middle Eastern populations.(18)Regional studies also converge on the finding that women, those
with multiple complications, and patients with poor glycemic control report markedly lower HRQoL.
(16)In Saudi cohorts, disease duration beyond 10 years and the presence of diabetic foot or renal
complications have each been shown to independently erode physical functioning and general
health domains of QoL.(7,19) DSME programs have proven their worth in this region by measurably
improving clinical outcomes and self-efficacy,(5)while in neighboring Pakistan, cognitive behavioral
therapy has been effective at easing diabetes distress and lifting QoL.(11)Notably, Jordanian research
identifies self-efficacy as the single strongest predictor of diabetes self-management, functioning
as a key mediator between patient characteristics and health outcomes.(20)

In low- and middle-income countries (LMICs) such as Palestine, managing T2DM is com-
plicated further by severe socio-economic and political pressures. Palestine’'s healthcare system
contends with persistent resource shortages, military occupation, and recurring violence — condi-
tions that interrupt continuity of care, restrict access to medication, and curtail patients’ freedom
of movement.(21,22) These structural threats make it exceptionally difficult to sustain self-care
behaviors, particularly physical activity and dietary adherence, which in turn directly jeopardizes
glycemic control.(1)Recent Palestinian evidence documents that nurses and nursing students
themselves face substantial violence, checkpoint delays, and psychological strain — a reflection
of the broader systemic instability touching every corner of the healthcare system, diabetes cli-
nics included.(23,25) Compounding this, critical care and emergency units across Palestine report
weak alarm-management practices, inadequate CPR training, and unreliable electronic medical
records, all of which threaten patient safety and continuity of chronic disease follow-up.(26,27) A
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comparative cross-sectional study conducted in Palestine similarly found moderately impaired
QoL among diabetic patients, with the impact domain — capturing physical and social burden —
the most severely affected, and complications significantly worsening QoL.(21,28) This study draws
implicitly on Self-Efficacy Theory, which holds that a patient’s confidence in their own capacity to
carry out self-management behaviors directly shapes both clinical outcomes (glycemic control)
and psychosocial well-being (QoL). Evidence from elsewhere reinforces this framework, showing
self-efficacy to be a robust predictor of self-management, communication, and disease activa-
tion,(29)and that validated self-efficacy measures correlate negatively with HbAlc.(30)The theory
holds more broadly that cognitive processes shape behavior, with self-efficacy beliefs acting as
powerful drivers of self-management action.(31)

Despite the breadth of existing literature, meaningful gaps persist. Much of the available re-
search is descriptive, zeroes in on isolated demographic or clinical variables, and leans on generic
QoL instruments that miss the disease-specific burdens of satisfaction, impact, and worry that
are unique to T2DM.(32)Qualitative and mixed-methods work remains scarce, particularly in con-
flict-affected settings, which limits the field's ability to design context-appropriate interventions.
The pathway connecting glycemic control to disease-specific QoL dimensions — while accounting
for the compounding socio-political pressures of LMIC life — remains largely unexplored. Critically,
no prior Palestinian study has systematically examined how glycemic control specifically affects
the satisfaction, impact, and worry domains of QoL among T2DM patients, nor has any integrated
local realities of economic hardship and restricted mobility to explain why poor glycemic control
so profoundly undermines this population’s physical and psychosocial well-being.

Accordingly, this study set out to investigate the determinants and consequences of glycemic
control for quality of life among Palestinian adults with T2DM. Specifically, it aims to (a) characterize
the demographic, clinical, and behavioral profile of T2DM patients; (b) assess quality of life across
the satisfaction, impact, and worry domains; (c) identify the socio-demographic and clinical factors
linked to QoL; and (d) establish the impact of glycemic control on Qol, guided by the premise that
self-efficacy and contextual barriers together shape clinical and psychosocial outcomes.

METHODS

Design and setting

A cross-sectional design was chosen for this study, a method widely used in public health
research for examining behaviors and associations across populations. Data collection took place
in Palestine, drawing participants from diabetes outpatient clinics and primary healthcare centers
that deliver routine follow-up and management for people with Type 2 Diabetes Mellitus (T2DM).

Population and sampling

Eligible participants were adults diagnosed with T2DM attending diabetes outpatient clinics
or primary healthcare centers. Since the true size of this patient population was unknown, sample
size was estimated with the Raosoft calculator using a 95% confidence level, a 5% margin of error,
and a conservative 50% response distribution given the lack of prior local estimates; this yielded a
minimum target of 384 participants. Recruitment during the study period ultimately secured 249
eligible participants, enrolled through convenience sampling.

Inclusion and exclusion criteria

Eligibility required participants to be adults (= 18 years) with a clinical T2DM diagnosis who
could read and write in Arabic, allowing independent completion of the questionnaire. Individuals
were excluded if they had type 1 diabetes, cognitive impairment, severe psychiatric illness, or any
communication barrier that would compromise the reliability of their responses.

Instrumentation

Data collection relied on a structured, paper-based, self-administered questionnaire with two
components: demographic/health-related characteristics, and the RVDQOL-13 scale.

The first component covered demographic factors (age, gender, marital status, education,
monthly income, smoking status) together with clinical and behavioral factors (diabetes duration,
Body Mass Index [BMI], glycemic control status, and physical activity frequency). Glycemic control
was classified using the most recent HbAlc reading: controlled (< 7%) versus uncontrolled (> 7%).
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Physical activity was self-reported and grouped into four tiers: regularly (planned activity = 3 times
weekly), sometimes (1-2 times weekly), rarely (< 1time weekly), and never.

Quality of life was measured with the Arabic version of the Revised Diabetes Quality of Life
Questionnaire (RVDQOL-13), originally developed by Bujang et al.(32)The 13-item instrument spans
three domains — satisfaction (6 items), impact (4 items), and worry (3 items). Satisfaction items
used a 5-point scale from “very satisfied” (1) to “very dissatisfied”(5), producing a domain range of
6-30. Impact and worry items were scored from “never” (1) to “always”(5), yielding ranges of 4-20
and 3-15 respectively. Across all three domains, total scores ranged from 13 to 65, with higher totals
denoting worse QolL.

Validity and reliability

The instrument’s original validation study reported strong reliability across domains, with
composite reliability spanning 0.794 (worry) to 0.922 (satisfaction).(32)The Arabic translation, pre-
viously validated by Eshtaya et al. following WHO's standard translation protocol (forward transla-
tion, back-translation, expert review), achieved a Cronbach'’s alpha of 0.88. For the current study,
a pilot test involving thirty patients outside the final sample assessed clarity, comprehension, and
completion time; the questionnaire was found clear and required 15-20 minutes to complete, so
Nno revisions were made.

Data collection process

Following ethics committee approval, the research team secured permission from relevant
health authorities and clinic administrators before visiting each site during routine hours to recruit
eligible patients attending follow-up appointments. Patients were briefed on the study’s purpose,
procedures, and voluntary nature; those who agreed provided written consent before completing
the questionnaire. Confidentiality and anonymity were assured, and participants were informed
they could withdraw at any time without affecting their healthcare access. Questionnaires were
completed independently in a private clinic area, with research staff on hand to clarify questions
without steering responses. Completed forms were checked for completeness, stored securely,
and later entered into statistical software.

Data analysis

Analyses were conducted in IBM SPSS Statistics. Descriptive statistics (frequencies, percenta-
ges, means, standard deviations) summarized participant characteristics and QoL scores. Because
the data departed from normality, non-parametric tests were used throughout: Mann-Whitney U
for dichotomous comparisons (e.g., gender, glycemic control), and Kruskal-Wallis H for variables
with three or more categories (e.g., physical activity, income, education). Spearman rank-order
correlation assessed relationships between continuous variables (age, BMI, HbAlc) and QoL scores.
Across all analyses, higher mean ranks or coefficients denoted worse Qol, and statistical signifi-
cance was set at p < 0.05.

Ethical consideration

The Palestine Ministry of Health granted ethical clearance prior to data collection. the study
adhered to the principles of the Declaration of Helsinki. Participants received complete information
on the study’s purpose, procedures, risks, and benefits, and all provided written consent. Participa-
tion was entirely voluntary, with the right to withdraw at any point without penalty. No identifying
information was collected; each questionnaire was tracked using a numerical code instead. All
data were stored in password-protected form on a drive accessible only to the research team, in
keeping with international standards for data protection and research ethics.

RESULTS

Demographic and Clinical Characteristics

Table 1summarizes the 249 participants who took part in this study. The cohort skewed older,
with a mean age of 61.17 years (SD =13.89), and was predominantly female (60.6%, n =151) and ma-
rried (87.6%, n = 218). Average BMI reached 30.65 kg/m2 (SD = 6.60), placing the typical participant
in the obese range.
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From a socioeconomic standpoint, the sample was marked by limited schooling and modest
income: 59.0% (n =147) had completed only elementary education, and 58.2% (n = 145) earned
under 2,000 NIS per month. Most participants did not smoke (73.9%, n = 184), yet physical activity
levels were concerning, with 35.8% (n = 89) reporting rare or no exercise at all.

Clinically, disease burden was substantial: 56.6% (n = 141) had lived with diabetes for more
than a decade, and the majority (54.2% (n = 135)) had uncontrolled glycemia (HbAlc > 7%), leaving
only 45.8% (n = 114) within target range.

Table 1. Demographic and Clinical Characteristics of Participants (N = 249)

Variable Category / Statistic n (%) or Mean * SD
Age (years) Mean + SD 6117 +13.89
BMI (kg/m?2) Mean + SD 30.65 + 6.60

Male 98 (39.4%)

Gender

Female 151 (60.6%)
Single 21 (8.4%)
Marital Status Married 218 (87.6%)
Other 10 (4.0%)
Elementary 147 (59.0%)
Secondary 68 (27.3%)
Educational Level
Bachelor's degree 25 (10.0%)
Above Bachelor's 9 (3.6%)
< 2,000 145 (58.2%)
Monthly Income (NIS) 2,000-4,000 90 (36.1%)
> 4,000 14 (5.6%)
Non-smoker 184 (73.9%)
Smoking Status Current smoker 50 (20.1%)
Former smoker 15 (6.0%)
Regularly 80 (32.1%)
Sometimes 80 (32.1%)
Physical Activity Level
Rarely 42 (16.9%)
Never 47 (18.9%)
<1year 1 (4.4%)
1-5years 58 (23.3%)
Duration of Diabetes
6-10 years 39 (15.7%)
>10 years 141 (56.6%)
Controilig}i (HbAlc 4 (45.8%)
Glycemic Control < 7%)
(HbAIC) Uncontrolled (HbAlc
0,
> 7%) 135 (54.2%)

Note. BMI = Body Mass Index; NIS = New Israeli Shekel; HbAlc = Glycated Hemoglobin. Physical activity categories are self-reported.
Percentages may not sum to 100% due to rounding.

Quality of Life

Quality of life was measured across three subscales — Satisfaction, Impact, and Worry — on
a 1-5 scale where higher values reflect worse QoL. The overall mean score of 3.31 (SD = 1.03) points
to a moderately negative effect of diabetes on participants’ quality of life (Figure 1).

Within the Satisfaction subscale, scores ran comparatively low, signaling relatively better
satisfaction overall. The greatest dissatisfaction centered on time spent managing diabetes (M =
2.02), whereas participants were most content with their life in general and their diabetes-related
knowledge (both M =1.87).

The Impact subscale produced the highest — and therefore most concerning — scores of the
three domains. Physical well-being bore the brunt of this burden: “feeling unwell or tired” registe-
red the single highest item mean in the entire instrument (M = 2.94), closely trailed by “pain due
to diabetes treatment” (M = 2.74). Social effects were comparatively muted, with “diabetes limiting
social relationships” the lowest-scoring item in this subscale (M =1.95).

https://doi.org/10.62486/m02026268 5


https://doi.org/10.62486/mo2026268

Ahmad Bisawi et al. SAP Multidisciplinary Open. 2026;4:268

In the Worry subscale, apprehension about future health decline stood out as the dominant
concern. “Worried about complications” posted the highest score among worry items (M = 2.45),
a finding consistent with the high rate of uncontrolled glycemia (54.2%) observed in this sample.
Concerns about fainting (M = 2.05) and physical appearance (M =1.99) were present but less pro-
nounced.

Figure 1. Quality of Life item scores by domain (N = 249). Higher values indicate worse QoL; dashed line
marks the overall mean (3.31).

Quality of Life Item Scores by Domain (N = 249)

Time for diabetes
management

Time for medical
check-ups

Time for blood sugar
testing

Current treatment
plan

Diabetes knowledge
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Life overall
Pain due to
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or tired

Negative effect
on family

Limits on social
relationships

Worried about
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Worried about
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I Impact
s Worry
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0 1 2 3 4 5
Mean item score (1 = best, 5 = worst)

Factors Associated with Quality of Life

Non-parametric tests — Mann-Whitney U for dichotomous variables and Kruskal-Wallis
H for those with three or more categories — were used to identify factors linked to QoL, with
higher mean ranks throughout denoting worse QoL (Table 3, Figure 3).

Gender proved to be a significant determinant, with women reporting markedly worse QoL
(Mean Rank =135.04) than men (Mean Rank =109.54; U = 5883.5, p = 0.006). Physical activity emer-
ged as the single strongest associated factor (H =17.046, p = 0.001), following a clear dose-response
gradient: patients who never exercised fared worst (Mean Rank =158.59), while regular exercisers
fared best (Mean Rank =104.43). Monthly income was also significantly associated with QoL (H =
6.896, p = 0.032), with the highest earners (> 4,000 NIS) reporting the best outcomes (Mean Rank
=79.46). Glycemic control likewise proved to be a significant predictor (U = 6187.5, p = 0.008): un-
controlled patients fared worse (Mean Rank =136.17) than controlled patients (Mean Rank = 111.78).

Educational level approached but did not reach statistical significance (H = 7.734, p = 0.052),
with higher education trending toward better QoL. Marital status (H = 2.789, p = 0.248), smoking
status (H = 2.080, p = 0.353), and diabetes duration (H = 3.740, p = 0.291) showed no significant as-
sociation with QoL.

Table 2. Association Between Demographic and Clinical Factors and Quality of Life (N = 249)

Variable Category N Test Statistic | p-value
Male 98
Gender U =5883.500 0.006**
Female 151
Single 21
Marital Status Married 218 H=2.789 0.248
Other 10
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Variable Category N Test Statistic | p-value
Educational Level Elementary 147
Secondary 68
H=7734 0.052
Bachelor’s degree 25
Above Bachelor’s ©
<2,000 145
Monthly Income (NIS) 2,000-4,000 90 H = 6.896 0.032*
> 4,000 14
Non-smoker 184
Smoking Status Current smoker 50 H =2.080 0.353
Former smoker 15
Regularly 80
Sometimes 80
Physical Activity H =17.046 0.0071**
Rarely 42
Never 47
<1lyear 1l
1-5 years 58
Duration of Diabetes H = 3.740 0.291
6-10 years 39
>10 years 141
Controlled N4
Glycemic Control U =6187.500 0.008**
Uncontrolled 135

Note. QoL = Quiality of Life, scored such that higher mean ranks indicate worse quality of life. Mann-Whitney U test applied for
dichotomous variables; Kruskal-Wallis H test applied for variables with = 3 categories. * p < 0.05.** p < 0.01.

Figure 2. Mean QoL rank by the four significant demographic and clinical factors. Red bars mark the
subgroup with the worst QoL within each factor.

Mean QoL Rank by Significant Demographic and Clinical Factors (N = 249)

Gender Monthly Income (NIS) Physical Activity Glycemic Control

Regularly

<2,000
Controlled

Sometimes

2,000-4,000

Rarely

Female Uncontrolled

>4,000 Never

100 150 0 50 100 150

Mean Rank (higher = worse quality of life)

Spearman correlations examined relationships between continuous variables and QoL (Figu-
re 2). Neither age (rho = 0.061, p > 0.05) nor BMI (rho = 0.013, p > 0.05) correlated significantly with
QoL. HbAIlc, by contrast, showed a significant positive correlation with QoL score (rho = 0.209, p =
0.001), confirming that higher — less controlled — blood glucose tracks with worse quality of life.

Impact of Glycemic Control on Quality of Life

The central research question — whether glycemic control meaningfully shapes QoL — was
tested through both categorical and continuous approaches, and both converge on the same
conclusion. The Mann-Whitney U test confirmed a statistically significant difference in QoL by
glycemic control status (U = 6187.5, p = 0.008), with uncontrolled patients reporting substantially
worse QoL (Mean Rank =136.17) than controlled patients (Mean Rank =111.78).

This categorical finding is echoed by the Spearman correlation between HbAlc and QoL
scores (rho = 0.209, p = 0.001). Because higher QoL scores signal worse outcomes, these two lines
of evidence together point firmly to the conclusion that poor glycemic control functions as a sig-
nificant, independent predictor of diminished quality of life among patients with Type 2 diabetes.

https://doi.org/10.62486/m 02026268 7


https://doi.org/10.62486/mo2026268

Ahmad Bisawi et al. SAP Multidisciplinary Open. 2026;4:268

Figure 3. Spearman correlations among age, BMI, HbAlc, and QoL score. ** p < 0.01.
Correlations: Age, BMI, HhAlc, QoL Score
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Discussion

This study set out to examine the demographic, clinical, and behavioral factors shaping Qua-
lity of Life (QoL) among Palestinian adults with Type 2 Diabetes Mellitus, with particular attention
to the role of glycemic control. What emerges is a population marked by high rates of obesity,
socioeconomic disadvantage, and troublingly poor glycemic control. QoL overall was moderately
impaired, and the physical toll of diabetes — fatigue and pain in particular — stood out as the most
severely affected dimension. Poor glycemic control, female sex, physical inactivity, and low income
all surfaced as independent predictors of diminished quality of life.

The sample’s demographic profile points to a vulnerable, aging group: a mean age of 61.17
years alongside a high prevalence of obesity (BMI = 30.65 kg/m?2). The predominance of women in
the sample (60.6%) mirrors regional patterns of higher T2DM prevalence and poorer QoL among
women across the Middle East.(16)Socioeconomically, the group faces considerable disadvantage
— 59% had only elementary schooling, and 58.2% earned under 2,000 NIS monthly. This combina-
tion of limited income and limited health literacy is a well-recognized obstacle to diabetes self-care
throughout LMICs, where patients struggle simply to afford nutritious food, monitor their glucose,
and access consistent care.(1,9,33)Clinically, the fact that 54.2% remain uncontrolled despite more
than half the sample living with diabetes for over a decade points to a fundamental shortfall in
reaching therapeutic targets. In Palestine specifically, structural obstacles compound this problem:
restricted freedom of movement limits clinic access, while chronic stress and infrastructural ins-
tability disrupt routine self-management and medication adherence.(21)Research on Palestinian
healthcare workers similarly shows that checkpoints, exposure to violence, and chronic stress erode
quality of life and professional functioning — pressures that inevitably ripple outward into diabetes
care delivery.(23)The strikingly low rates of physical activity in this sample (35.8% rarely or never
exercising) are less a matter of lifestyle choice than a reflection of living in an environment where
outdoor movement is often restricted and unsafe, a pattern that echoes findings from Sub-Sa-
haran Africa, where structural barriers similarly constrain self-management.(34) Viewed through
Self-Efficacy Theory, these environmental constraints erode patients’ confidence in their own ability
to manage their condition, feeding a downward spiral toward poorer clinical outcomes.(20,30,35)

The QoL results show the “Impact” subscale carrying the heaviest burden, with “feeling unwell
or tired” (M = 2.94) and “pain due to diabetes treatment” (M = 2.74) as the most prominent comp-
laints. This closely tracks findings from Alshahrani et al.,(7)who similarly identified physical functio-
ning and general health as the most compromised domains among diabetic patients, especially as
disease duration lengthens. The fatigue and pain reported by this Palestinian cohort likely reflect
the accumulated physiological cost of long-standing, poorly controlled hyperglycemia combined
with obesity, as prolonged disease duration tends to accelerate beta-cell decline and treatment
resistance, further complicating management.(36) By contrast, the “Satisfaction” domain scored
lowest — indicating comparatively better satisfaction — particularly regarding diabetes knowledge
(M =1.87) and overall life satisfaction (M =1.87). This apparent contentment may reflect a degree
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of resignation or adaptation to chronic illness, or perhaps diminished expectations shaped by the
broader socio-political hardships of daily life in Palestine.(28)Within the “Worry” domain, fear of futu-
re complications ranked highest (M = 2.45) — an understandable response given that more than half
the sample has uncontrolled HbAlc and over 73% already live with diabetes-related complications.
This pervasive worry parallels global evidence identifying diabetes distress and health anxiety as
major psychological burdens that undermine treatment adherence.(11)Easing this worry likely calls
for structured psychological support, similar to the cognitive behavioral approaches shown to work
in neighboring Pakistan,(11)or digital tools offering reassurance and self-management guidance.
(12,13) Yet in Palestine, the considerable academic and occupational stress already documented
among nursing students and nurses suggests that even existing mental health resources may be
stretched thin, with knock-on effects for diabetes education and patient support.(25)

The non-parametric analyses point to several key determinants of QoL. Mirroring regional
evidence from Saudi Arabia, women in this sample reported significantly worse QoL than men
(Mean Rank =135.04 vs. 109.54, p = 0.006) — a gap often linked to biological differences in compli-
cation risk, higher rates of depression, and socio-cultural gender norms that constrain women’s
capacity to prioritize self-care in the Middle East.(16,37) Monthly income also proved significant
(p = 0.032), with participants earning above 4,000 NIS reporting notably better QoL (Mean Rank
= 79.46), reinforcing the broader pattern in LMICs where economic hardship directly obstructs
self-management by limiting access to healthy food, glucose-testing supplies, and transportation
to clinics.(1,9,38)

Physical activity stood out as the strongest predictor of QoL overall (p = 0.001), following a
clear dose-response gradient: patients who never exercised reported the worst QoL (Mean Rank =
158.59), while regular exercisers reported the best (Mean Rank =104.43). This finding aligns closely
with Tamornpark et al,(15)who similarly identified regular exercise as a key correlate of good QolL.
In the Palestinian context, where the occupation and associated security constraints heavily restrict
physical movement, involuntary inactivity becomes a structural determinant of disease burden ra-
ther than simply a personal choice. Through the lens of Self-Efficacy Theory, an inability to exercise
chips away at patients’ belief in their own capacity to manage their condition, feeding a decline
in both clinical and psychological outcomes.(20,29) Interestingly, and in contrast to Alshahrani et
al.,(7)diabetes duration showed no significant relationship with QoL in this sample (p = 0.291) —
suggesting that in Palestine, acute socio-economic and behavioral pressures such as income and
inactivity may outweigh the sheer chronological length of iliness in shaping day-to-day well-being.

The central finding of this study — that poor glycemic control independently and signifi-
cantly predicts reduced QoL — rests on converging evidence. Patients with uncontrolled glycemia
reported markedly worse QoL (Mean Rank =136.17) than their controlled counterparts (Mean Rank
=111.78; U = 6187.5, p = 0.008), a pattern reinforced by the significant positive correlation between
continuous HbAIc values and worse QoL scores (rho = 0.209, p = 0.001). This aligns with Mikhael et
al,,(5)who identified reaching target HbAlc as the single most critical factor for improving both cli-
nical and patient-reported outcomes across the Middle East. Uncontrolled hyperglycemia appears
to directly drive the physical symptoms captured in the Impact subscale — fatigue, pain, and ge-
neral malaise — which then feed into the psychological worry surrounding future complications.
This self-reinforcing cycle, in which poor metabolic control fuels physical decline and psychological
distress, aligns with the core premise of Self-Efficacy Theory, whereby unfavorable clinical feedback
erodes a patient’s confidence in managing their own condition.(30)These findings confirm that,
in Palestine as elsewhere, suboptimal HbAlc is not merely a laboratory value but a pervasive dis-
ruptor of functional, social, and emotional life.(11,21,39)Consequently, interventions need to extend
beyond pharmacological prescribing to include structured DSME programs(6)and to confront the
contextual barriers — economic hardship, restricted mobility, and diminished self-efficacy — that
stand between patients and the glycemic control needed for a tolerable quality of life. The conside-
rable stress and trauma documented among Palestinian healthcare workers further suggest that
the healthcare system as a whole is under strain, which may compromise the quality of diabetes
education and support patients receive.(23)Bolstering the resilience of the healthcare workforce
through targeted mental health support and improved working conditions could yield secondary
benefits for chronic disease management more broadly.(24)

Limitations

Several limitations warrant consideration when interpreting these findings. The reliance on
convenience sampling may have introduced selection bias and constrained how representative
the sample is of the broader population; because participants were recruited from outpatient
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clinics, the experience of individuals with limited healthcare access — particularly those most
affected by movement restrictions in Palestine — may be underrepresented. The cross-sectional
design also precludes causal conclusions; while glycemic control and QoL were clearly associated,
the direction and timing of that relationship cannot be established from these data. Reliance on
self-reported measures for physical activity, dietary habits, and QoL introduces the possibility of
recall bias and socially desirable responding. Important psychosocial confounders — mental heal-
th status (depression, anxiety), social support, and formal self-efficacy scores — were not directly
measured, raising the possibility of residual confounding. Finally, excluding patients with severe
cognitive or psychiatric impairment may have led to an underestimate of the true QoL burden
across the broader T2DM population. Despite these constraints, the study offers valuable insight
into disease-specific QoL burdens within an under-researched, conflict-affected setting.

Recommendations and Implications

Organizational/Healthcare Level

- Build routine, disease-specific QoL screening (e.g., RVDQOL-13) into diabetes clinic workflows
to inform individualized, patient-centered care plans.

- Strengthen multidisciplinary diabetes care by embedding structured Diabetes Self-Manage-
ment Education (DSME) programs focused on self-efficacy, dietary adherence, and safe
physical activity.

- Develop targeted support services for high-risk groups — particularly women and lower-income
patients — to address the socio-cultural and financial barriers that limit self-care.

- Given the documented stress burden among Palestinian healthcare workers,(23)provide mental
health support for diabetes educators and nurses to guard against burnout and preserve
the quality of patient education.

Individual/Practice Level

- Support patient-centered goal-setting around achievable glycemic targets (HbAlc < 7%) to ease
both the physical toll (fatigue, pain) and the psychological worry (fear of complications) that
most degrade QolL.

- Reinforce self-management and treatment adherence through tailored education and moti-
vational support, incorporating digital health tools where feasible.

- Address psychosocial needs directly, whether through cognitive behavioral strategies or referral
to mental health services, to reduce diabetes distress and health anxiety.

Policy/Societal Level

- Advocate for equitable access to diabetes medications, monitoring supplies, and nutritious
food, with particular attention to low-income populations in conflict-affected areas.

- Direct funding toward community-based, safe physical activity programs designed around the
environmental restrictions and safety concerns specific to the Palestinian context.

- Support national surveillance of QoL and glycemic outcomes to inform future health planning
and resource allocation across the satisfaction, impact, and worry domains.

- Address systemic barriers such as checkpoints and travel restrictions that impede regular access
to diabetes care, consistent with international humanitarian guidance.(22)

CONCLUSION

This study demonstrates that quality of life among Palestinian adults with Type 2 Diabetes
Mellitus is significantly compromised, with patients facing substantial physical burdens — chiefly
fatigue and pain — alongside considerable worry about future complications. Poor glycemic control
stands out as a central, independent predictor of diminished Qol, compounding both physical
and psychological distress. The overlapping pressures of female gender, physical inactivity, and
economic hardship further concentrate disease burden among an already vulnerable subgroup.
Taken together, these findings point to the need for diabetes care in Palestine to move beyond a
narrowly biomedical model toward a multi-dimensional, person-centered approach — one that
pursues strict glycemic control while simultaneously strengthening self-efficacy, expanding safe
and accessible physical activity, and dismantling the socio-economic and structural barriers that
stand in the way of self-management. Future work should adopt longitudinal and interventional
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designs to clarify causal pathways and to test the effectiveness of culturally tailored DSME programs
in improving both clinical outcomes and overall quality of life in this population.
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