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ABSTRACT: Background: Diabetes mellitus T2DM is a leading health care challenge worldwide,
and diabetic neuropathic pain (DNP) is one of the most common and severe complications of diabe-
tes. Despite being a foundation of diabetes treatment, the relationship of physical activity with the
painful axis of neuropathy is not well defined, and preliminary data are inconsistently reported. This
study was conducted to assess the association of physical activity level and its pattern characteristics
with the development of diabetic neuropathic pain in type 2 diabetes mellitus (T2DM) patients. The
study was performed in the Ngoro Community Health Center (UPT Puskesmas), Mojokerto Regency,
Indonesia, on patients registered in the Prolanis program for chronic disease management. We used
a cross sectional observation design with patients with T2DM. Demographics, diabetes duration,
profile of physical activity (type, frequency, duration) and the presence of DNP were obtained from
structured interviews and standardized questionnaires. Additionally, a logistic regression analysis
was conducted to identify predictors for DNP. There was good fit and high predictive ability of the
statistical model. Duration of diabetes, type of physical activity, and frequency were significantly
associated with increased odds of DNP. On the other hand older age, higher education level and more
minutes of each physical activity session were negatively associated with DNP. Sex and a crude
measure of total activity level did not make a significant contribution. Particular dimensions of phys-
ical activity, and not general aggregate categorization are associated with DNP. Patient-specific pre-
scribed exercise regimens with exercise type, frequency, and duration are important in treating neu-
ropathic pain in T2DM subjects. This research fills a significant gap by examining pain-specific out-
comes and provides evidence that can be used to underpin more efficacious, non-pharmacological
interventions of DNP in community health services.
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INTRODUCTION:

Diabetes mellitus is a long-term metabolic disorder that is marked by persistent high blood sugar levels due
to the combined effect of genetic and environmental factors [1], [2]. The world is facing a substantial public
health burden of diabetes and the International Diabetes Federation (IDF) has estimated that 589 mil- lion
adults were diagnosed with diabetes in 2024 and this population is expected to increase to 853 million by
2050 [3], [4], [5]- This increasing prevalence is attributable to populations aging, urbanization, and an
important decrease in the level of physical activity [6], [7]. With increasing prevalence of diabetes, the
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chronic complications of diabetes are also increasing and represent a significant risk for long term morbidity
as well as mortality [7], [8], [9].

Of the numerous diabetic complications, diabetic neuropathy is the most prevalent, occurring in over 1/2 of
type 1 and type 2 diabetic patients over their lifetime [10], [11], [12]. Diabetic neuropathy, a chronic
condition of the nerves, may result in challenging neuropathic pain that affectseradically patients quality of
life that interferes with sleep, normal activities, and livelihood [13], [14], [15]. This pain is described by
patients in a number of ways, burning, tingling, electric shock like, and usually starts from the distal soles
and toes and spread proximally in a classic stocking-like distribution [16], [17], [18]. Despite being highly
prevalent and substantial in severity, diabetic lower limb neuropathic painful disorder still remains poorly
controlled, which reveals a great need for efficient therapeutic alternatives [19], [20].

Management of type 2 diabetes mellitus (T2DM) has shifted to multidisciplinary strategies beyond medical
treatment [21]. Physical exercise has long been regarded a key element in lifestyle modification with
beneficial effects on metabolic control and general well-being [22], [23]. Exercise is known to improve the
insulin sensitivity, glycemic control and it helps in weight management and prevention of both type i and
type ii complications of diabetes [24], [25]. In theory, however, the neuroprotective effects of exercise on
nerve health and function may be attributed to improved microcirculation, reduced level of oxidative stress,
and systemic inflammation [26], [27]. Therefore, exercise is a powerful non-pharmacological resource for
the overall T2DM treatment.

For all that, the overall advantages of the physical activity for diabetes are well probed, the association
between pain and physical activity is another gray area in the literature. In contrast, some studies have
supported a beneficial association; regular exercise decreases pain scales and enhances sensory results in
DPN patients [28], [29]. Conversely, several well-designed studies reported negative or weak results [30],
[31], [32], [33]. This comprises an anonymous Diabetologia trial and work that showed an increased motor
function without changes in the intraepidermal nerve fiber density. [34], [35], [36], found that gait speed
improved, but symptoms of neuropathy and tactile sensitivity remained unchanged. Sports medicine review
conducted [37], [38], [39], reported evidence for fall-risk and ulcer prevention as being inconclusive, which
is concurred underscore the need for improved pain-focused endpoints. This mismatch between positive
correlations and null mixed results forms a credible paradox and a transparent research vacuum. To the best
of our knowledge the available data has not thoroughly and specifically addressed the axis between physical
activity and neuropathic pain other than functional or electrophysiological results. The challenge the authors
find themselves against is to try to address this gap in a constructive and practical way, and for it to be a
novel contribution that we are unaware of in any other location.

The objective of this report is to investigate the relationship of frequency of diabetic neuropathic pain with
the level of physical activity in Type II DM patients. A deeper understanding on the impact of physical
activity to prevent a major diabetic complication may be gained by studying this association. The
implications of this research on a global scale are huge, as it may contribute to international guidance on
T2DM care being im-proved and refined and lead to the creation of more effective, accessible non-
pharmacologic strategies to improve quality of life for millions of people affected by dia-betic neuropathic
pain throughout the world.
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FIGURE 1 Conceptual Model T2DM > DNP

METHOD
Study design and ethical approval
The current study was planned as a cross-sectional observational analysis, ideally for exploring the interre-
lations of variables within one single point in time. This methodology provided an efficient means of 57217
gathering information on a select population, eliminating the need for long-term follow-up or intervention.
The study protocol was completed in accordance with ethical standards and it’s been approved by the Faculty
of Medicine, Wijaya Kusuma University, Surabaya (No 96/SLE/FK/UWKS/2023), in which all procedures
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were performed in accordance with the ethical standard and that the participants were not violated morally,
legally or physically. The research was conducted at Ngoro Community Health Center (UPT — PUSK-
ESMAS) in Mojokerto Regency, where the study sample was available. The sample was non-random and
included 70 T2DM (Type 2 Diabetes Mellitus) patients who joined the Prolanis. ProLanis is a health facility-
based program that was developed by BPJS Kesehatan in collaboration with public Puskesmas to achieve an
enhanced quality of life among people with chronic diseases through managing and accompanying the par-
ticipants [40], [41]. One important and relatively unique aspect is that this program offered a captive and
available cohort by identifying the individual with a recorded medical history of T2DM under regular sched-
uled health maintenance. There was a rigorous inclusion and exclusion criteria requirement for homogeneity
as well as for the validity and reliability of research findings, in order to minimize confounding variables and
increase the study’s internal validity.
Variables and Data Collection
The factors in this study were with caution analysed in order to identify the potential risk factors for neuro-
pathic pain in T2DM patients. The dependent variable or main outcome was the presence of diabetic neuro-
pathic pain (as a categorical variable with two categories, “yes” or “no”). The independent variables exam-
ined included various demographic and lifestyle characteristics. These were conventional demographic fac-
tors (e.g., gender and age) and those not directly related to the DM manifestation (e.g., the duration of DM).
To measure the lifestyle factors, types of physical activities, the frequency of each physical activity (such as
rarely, sometimes, often, every day, and the duration of each physical activity (< 1 hour, 1-2 hours, 2-4 hours)
were included as the variables. The last variable examined was the overall activity level - sufficient or low.
Data for all of these variables were collected in a systematic mannerin the participants and originated from
a combination of structured interviews and standardized questionnaires. This combination approach has
mixed two methods to be self reported with consistent and clear perspectives and preliminated ambiguity
and maximized data quality. The standardized questionnaire also ensured a uniform process, a necessity in a
randomized testing and following the dogmas and tenders of a methodological stringency [42]. From the
questionnaires and interviews, the raw data was transcribed into a computer for further statistical analyses.
Statistical analysis
All statistical analyses were performed in SPSS software. The dependent variable (diabetic neuro-
pathic pain)was binary, in order to determine the risk factors of diabetic neuropathic pain, a logistic
analysis was selected as the appropriate statistical approach. Logistic regression is a predictive
modeling algorithm that is used when the Y variable is binary categorical. This approach models
the probability of the dependent variable given the independent variable using the logit function,
and performs better then linear models for categorical outcomes. Logistic regression results show
the OR with confidence interval values representing the strength, as well as direction of association
of a given independent with the odds of diabetic neuropathic pain. This method is well known in
the epidemiological and health policy literature for being effective in risk analysis and in classifi-
cation, as demonstrated in seminal works in the area [43]. It permits detailed exploration of what
makes a significant contribution to the risk of developing DNP within the population of interest
whereas still controlling for other independent variables in the model.
Sample characteristics
The characteristics of the study participants are presented in the table below as the frequency and percentage
distribution according to important demographic and lifestyle factors. Demographic profile The sex ratio in
the present sample was highly skewed, with nearly three-quarters of the sample (72.9%) being female. Most
individuals (age) were 25-64 years old (68.6%) which reflects the younger age group in the active health
center program with the minority of patients older than 65 years registered. The duration of DM emerged as
another relevant feature, a considerable number of patients (71.4%) had experienced this for more than 5
years. Education levels among the respondents differed, and with high school accounting for the highest
proportion (42.9%), followed by middle school. For physical activity, most participans did moderate exercise
(45.7%), where the most common time of physical exercise was 1-2 hours (44.3%). In this respect, the results
of this study are particularly interesting, since the sample indicated a moderate or low level of PA almost the
same proportion of 51.4% and 48.6%. Finally, the former 55.7% of the subjects were diagnosed as NND
diabetic neuropathic pain, upon which follows the logistic regression analysis later [42]. These descriptive
statistics offer a base interpretation of the sample, that are necessary when interpreting the findings from
inferential statistics.

TABLE | Table Characteristics of respondent

Variables | Category | N | (%)

Dependent Variable

DNP Incident | DNP | 39 | 557
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Variables Category N (%)
Non-DNP 31 44.3
Independent Variables
Sex Male 19 27.1
Female 51 72.9
Age 0-14 years old 0 0
15-24 years old 0 0
25-64 years old 48 68.6
>65 years old 22 314
Education Elementary School 13 19
Junior High School 22 31
Senior High School 30 43
College 5 7
Duration of Diabetes Mellitus <5 years 20 28.6
> 5 years 50 71.4
Types of Physical Activity Light Activity 23 32.9
Moderate Aktivity 32 45.7
Strenuous Activity 15 21.4
Frequency of Physical Activity Rarely 19 27.1
Sometimes 19 27.1
Often 16 22.9
Every Day 16 22.9
Duration of Physical Activity <1 Hour 25 35.7
1-2 Hours 31 443
2-4 Hours 14 20
>4 Hours 0 0
Activity Low Activity 36 514
Adequate Activity 34 48.6

RESULT
Logistic regression model feasibility test

According to the outcomes displayed on table 2, the logistic model adjusts well and present good explanatory
quality. This can be seen from the -2 Log likelihood value of 31.542, showing a significant difference from
the null model, thus the predictors in the model together make a meaningful contribution to predict the de-
pendent variable. Also, two pseudo-R-squared measures were computed to estimate the amount of variation
in the dependent variable that was accounted for by the model. The Cox & Snell R-Square of 0.603 indicates
that about 60.3 per cent of the variance in DNP can be explained by independent variables taken together
[44]. Most importantly, the Nagelkerke R-Square of.807 is a better and more easily interpreted estimate,
meaning that the model accounts for a solid 80.7% of variance in the dependent variable. This is an very
good result for this model, especially in the field of health policy, which focuses on highly complex and
multifactorial conditions. The relatively large value of R-square reflects the strong predicting power of the
included coefficients in particular age, duration of DM, education level, different items for physical activity
in this story to predict diabetic peripheral neuropathy for study sample. The strong explanatory power implies
that the factors we have chosen are not only associated but also important contributors to the observed vari-
ation in NP status among the T2DM patients in this study.
TABLE 2 Model Explanatory Power Measures

Ste Log like- Cox & Snell R Nagelkerke
P | lihood Square R Square
1 31.542 0.603 0.807
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Model prediction accuracy

Table 3 shows the aorfs and auc of the logistic regression based on the report from the Hosmer and Lemeshow
test that is essential to consider model goodness of fit. The measure tests whether the observed results are
compatible with the results that would have been predicted "if the model were a good account of the data".
annotated outputThe output indicates a value of 5.447 for the Chi-Sq statistic on 8 df. The corresponding
significance level (Sig.) is 0.709. In literature, 0.05 is typically used as the threshold of significance for the
Hosmer and Lemeshow test, if the p-value is greater than 0.05, this suggests there is no statistically significant
difference between observed and predicted values i.e. our model fits well for the data. Since our calculated
p-value of 0.709 is much larger than the standard alpha level of 0.05, we fail to reject the null hypothesis. So
we may say the model fits the data satisfactorily [45]. This result is important to confirm, as it demonstrates
the appropriateness of the logistic regression model to predict the risk of diabetic neuropathic pain and
indicates that the predictions from the model are trustworthy and not different substantially from the actual
observed data [46]. This validation to fit of the model further strengthens the validity of the subsequent
results for the effect of individual independent variables on dependent variable.

TABLE 3 Hosmer and Lemeshow Test

Step Chi-Square df Sig.
1 5.447 8 0.709

Logistic regression analysis and hypothesis test

Table 4 Classification table despite the moderate sample size, the classification table Table 4., is an important
measure in assessing the predictive performance of the logistic regression model for patients having or not
having DNP. The accuracy of the proposed model is 92.9% overall, which shows excellent confidence of the
classification model. A closer look reveals that the model accurately predicted 37 of the 39 DNP observed
cases with a classification rate of 94.9% for this group. This high sensitivity means that the model does a
really good job predicting the patients that actually have the condition. Additionally, the model showed good
predictive abilities for classifying non-DNP having DNP vs. not having DNP with 28 of the 31 cases being
accurately predicted predictive accuracy of 90.3% . This high specificity suggests that the model is also
good at correctly excluding people without the condition, so false positives are reduced. The both-balanced
high accuracy and the large overall percentage clearly demonstrate that the independent variables tested in
our study, which included demographical and life-style characteristics, offer an excellent model for the pre-
diction of DN pain in the clinical range of this patient sample. The high predictive accuracy of the model is
particularly relevant in a clinical setting, where a reliable non-invasive risk assessment tool would have a
major impact on patient management.

TABLE 4 Accuracy of Logistic Regression Model

Non- | Percentage
Observed DNP DNP Correct
Step | DNP DNP 37 2 94.9
1 Incident
Non- 3 28 90.3
DNP
Overall Percentage 92.9

Logistic Regression Analysis and Hypothesis Test

The results from the logistic regression model Table 5., offer important information regarding the determi-
nants of the presence of DNP. The hypothesis testing sugest that most of the variables are statistically asso-
ciated with the outcome. Duration of diabetes mellitus proved a very strong-predictor with a p=0.012, and
odds ratio 40.417. This result indicates that subjects living with DM for a long period of time are more than
forty times more likely to develop DNP compared to those not living with DM, all else constant. The na-
ture of the activity type was also found to have a significant and strong effect (p=0.009; OR=40.116), sug-
gesting a qualitative activity type exists that dramatically increases the odds of DNP. On the contrary, age
(p=0.026; OR=0.007) and time of physical activity (p=0.006; OR=0.010) presented an inverse significant
association with DNP. However, this means that the older the patient and the longer the patient's physical
activity, the lower the probability of suffering from DNP. Also, a significant correlation was found for edu-
cational level (p = 0.014; OR = 0.162), and frequency of physical activity (p = 0.038; OR = 7.163). The
results imply that increased educational level is correlated with reduced likelihood of DNP and that an ele-
vated frequency of exercise is associated with heightened likelihood. Sex (p=0.264) and total activity level
(p=0.338) were not significantly associated based on critical values of 0.05. These results offer insight into
the relationships among demographic, lifestyle, and clinical variables as part of their association with DPN
pain.

12



TPM Vol. 32, No. 3, 2025 y
ISSN: 1972-6325 ‘ ~
https://www.tpmap.org/

‘, ;'l /| Open Access

DISCUSION

No associations were identified between DNP status and sex or a combined overall physical activity compo-
site, while age, diabetes duration, education level, and specific activity domains type/intensity, frequency,
and session duration were associated with DNP in this cross-sectional sample of Prolanis-enrolled adults
with T2DM. Supporting Information This multi-dimensional pattern is in line with the literature: the function
e.g., gait, balance often improves and sometimes symptoms with exercise, but pain specific endpoints are
still inconsistent between studies and reviews [37], [47], [48]. There is also prospective evidence indicating
that even moderate leisure-time activity may be related to lower number of microvascular complications in
T2DM, which supports a more detailed exposure measure other than “active/inactive” [49]. Collectively, our
adjusted models support a multidimensional understanding of DNP in which demographic, clinical and be-
havioral factors interact.

The lack of a sex DNP relationship in this cohort mitigates expectations of uniform risk across sex and is in
line with recommendations to expect diversity in neuropathy manifestation. Similarly, a global “sufficient”
physical-activity variable was not related to DNP, whereas type/intensity, frequency, and session duration of
component exposures were informative. This pattern reflects the literature: supervised aerobic, resistance,
and multicomponent programs often improve balance, walking speed, and selected symptom scales [50],
[51], while many trials and cohorts show small or context-specific effects on pain itself [30], [31], [33].
Positive findings that habitual exercise reduces pain scales (Fatolahi et al., 2025; Mao et al., 2025) thus
coincide with other null or mixed findings, suggesting that the way in which activity is accruedmode,
pace/cadence, and session length may be more critical for pain outcomes than meeting a uniform weekly
threshold. Taken together, these data support use of an adequacy metric that moves away from binary
measures toward behaviorally specific, granular, dosage recommendations that can be titrated and reassessed
using pain-focused measures in the real-world clinic setting.

Older age was correlated with DNP in our cohort, reflecting cumulative metabolic and microvascular damage
over the course of the diabetes experience and the lower burden of lifetime neuropathy in both type 1 and
type 2 diabetes[10], [11], [12]. From a biological standpoint, longer duration of hyperglycemia and vascular
impairment is likely to hasten axonal degeneration and subsequent small fiber loss, increasing the likelihood
of painful symptoms appearing and being sustained with increasing age. Of importance, prospectively, any
leisure-time physical activity is associated with reduced neuropathy risk and other microvascular complica-
tions in adults with T2DM, indicating prevention potential even at modest “low-dose” volumes that are re-
alistic for older adults with T2DM [49]. These convergent findings underlie the arguments and provide sup-
port for age-adapted assessments of neuropathic pain via e.g., routine inquiry of distal burning/ tingling and
sleep disruption and graded activity prescriptions which balance activity safety e.g., safe modes, conservative
intensity progressions, clear guidelines on session frequency and duration with rigorous application of foot-
risk precautions and footwear/foot-care recommendations that expand the emphasis already noted in current
standard guidelines [14], [52]. In practice, this requires going beyond general “active not active” terminology
and rather defining easy to reach amounts of activity that older adults can maintain and ensuring follow-up
for the tracking of gains and adaptations for the future through pain specific measures.

Years of school was associated with DNP status in our sample, which is consistent with clinical advice that
promotes the importance of health literacy to diabetes self-care and complication avoidance . Education can
be targeted at making sure that patients actually understand what type of exercise they have been prescribed
not just that it is multicomponent, but what types of activities and how frequently and for how long them and
how to implement foot care precautions and symptom monitoring; such understanding is consistently asso-
ciated with improved adherence and functional gains in the exercise literature [14], [37], [53]. operationally,
a higher level of education may be indicative of better adherence to session format and progression, which
might be associated to some extent to the benefit accrued in supervised interventions (e.g., improvements in
gait speed and balance) even if pain-specific endpoints continue to be heterogeneous across trials [47]. On
the other hand, low HL may be related to activity which is too generic or inconsistently performed, consistent
with why the single straightforward “adequate vs low” classification was not associated with DNP in our
sample while the dimensions of its components (type, frequency, quantity) were. To put these insights into
practice, primary care should incorporate targeted education brief, structured counseling on session duration,
safe intensity progression, footwear/foot-care routines, and when/how to report pain into routine visits and
group programs, with periodic re-evaluation using pain-focused measures recommended by current reviews
and guidelines [14], [36]. Behavioral education tailored in this way does not serve as an alternative to medical
therapy but rather helps patients carry out exercise as it is prescribed, causing actual behavior to converge
with regimens proven to enhance function and, in some investigations, decrease neuropathic symptom load
[39].
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There are multiple, biologically plausible pathways that combine and interact to predispose physical activity
to reduce DNP risk and burden. Such studies have reported a marked improvement in insulin sensitivity and
glycemic control with regular exercise which involves alleviation of glucose toxicity that drives neuroaxonal
injury [24], [26], dampening of systemic inflammation and oxidative stress [26], [54], as well as improve-
ment in microcirculation and endothelial function with potentially healthier peripheral nerve structure and
signaling [25], [55]. These mechanistic advantages establish a logical biological substrate for the pattern of
effects that have been seen across intervention syntheses: for instance, direct comparisons have revealed that
supervised aerobic, resistance, and multicomponent programs all tend to enhance gait speed, balance, and
focused measures of symptom severity in individuals with diabetic neuropathy, even if effects on the specific
intensity of pain are not consistently replicated [17], [37], [56]. This nuance is reinforced by high-quality
randomized trials, which demonstrate functional gains in some but without concomitant improvement that is
specific to pain or small-fiber endpoints [57]. Collectively, the mechanistic clinical constellation provides
support for prescriptive specificity in practice: combine mode (aerobic + resistance) with a defined dose
frequency > session length and graduated progression, with the added use of foot-care precautions and pro-
tective footwear consistent with contemporary standards of care. Stated differently, rather than drawing from
a single threshold for an activity guideline, clinicians should operationally define how activities are accrued
i.e., modality, cadence, and session structure for susceptibility to the metabolic, vascular, and neurotrophics
mechanisms most credibly associated with nerve health, followed by reassessment with pain-focused out-
comes for dose individualiztion.
Broader implications and health recommendations. The implications of these findings are directly pertinent
to public health and clinical care for T2DM, rather than generic recommendations, patients benefit from
‘prescriptive’ activity plans that specify mode aerobic, resistance, frequency, and duration of the session,
along with foot-risk precautions for those with neuropathy [58], [59]. This level of granularity is compatible
with reviews that have found that comprehensive or multicomponent programs can enhance gait, balance,
and particular symptoms scales while effects on pain per se may differ thus, prescriptions should be titrated
and reassessed according to pain-focused measures [47], [58], [60]. Large cohort evidence is also encourag-
ing in identifying that even small amounts of leisure-time activity are beneficial for reducing microvascular
complications in T2DM, which support moderate increment targets for patient in low amount baselines [49],
[60], [61]. Operationally, these findings are a natural fit in Prolanis create stepwise protocols, apply them for
example, add 2—3 sessions week of structured exercise, expand session length by corresponding amounts
each month, couple resistance to aerobic work, match them to education about footwear foot checks, and
monitor pain outcomes at discrete intervals. This will help improve metabolic control and functional capacity
while trying to minimize the DNP burden on a large scale [17], [62], [63], [64].
The strong positive association we observe between diabetes duration and DNP is consistent with this has a
higher prevalence of diabetes, and complications accrue at a younger age [3], [4], [8], [65]. Neuropathy is
common throughout the diabetes span and is experienced by >50% of patients at some stage and so longer
exposure to hyperglycemia could theoretically increase the likelihood of symptomatic pain [10], [11], [66].
Mechanistically, a prolonged state of hyperglycemia induces microvascular injury, oxidative stress and neu-
roinflammation leading to axonal degeneration and demyelination whereas exercise-related improvements
in insulin sensitivity, endothelial function, and neurotrophic signaling counteract these pathways and thus
provide a biologically consistent modulator of duration-based vulnerability [25]. That aside, prospective data
at the population level link even only modest leisure-time activity to fewer microvascular complication, and
trials and syntheses show im-pact for gait, balance, and selec-ted symp-tom scales and some-times pain
mile-stones altho-ugh not always pain out-co-mes diarrheal, gingerol, leuko-cyte and plane-ing [29], [47],
[49]. These lines together would support prevention of co-occurring cardiometabolic risks in early T2DM
and physical activity targeting to mitigate the course from longer duration to neuropathic pain [67], [68].
In spite of the robust methodology and the relevant results, the present study is not without its shortcomings
that need to be taken into account for result interpretation. The main one is the narrow range of the independ-
ent variables. Demographic and physical activity factors were considered, but there are numerous other var-
iables that are well-recognized factors that would also influence DNP that were not entered dyslipidemia,
hypertension, blood pressure, HbA ¢, presence of other microvascular complications, for example. The lack
of these important clinical factors suggests that the remaining confounding can not be adjusted for, which
could limit the interpretability and generalizability of the model. And the questionnaire-only application ap-
proach in collecting the physical activity and other lifestyle factor data may cause recall bias and social
desirability bias. The respondents may not remember their levels of activity correctly or may have given the
answers they thought were more favorable. It is suggested that, for future research, a complete set of factors,
including general clinical and biochemical indicators, should be considered and that objective measures of
PA, e.g., accelerometers or physical performance tests, be utilized so that the reliability and validity of this
relationship may be improved.

CONCLUSION
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The results of this research gave a complete insight to the features that are related to DNP in our patient
population. We did not find an association between gender and PA in general, however, we observed a sig-
nificant influence of age, diabetes duration, level of education, and those specific PAs metrics type, fre-
quency, and duration in the overall sample. The ability of our logistic regression model to predict and fit the
data well give confidence in these results. These findings emphasise the need for a multidisciplinary DNP
management model, which does not only focus on glycaemic control, but also on lifestyle change and patient
education. We suggest that in further research other clinical and biochemical variables including HbAlc,
blood pressure and lipids are included to give a more global picture. Moreover, the objective assessment of
physical activity will enhance the validity of future studies. These research findings may be used in public
policy and clinical practice, especially programs such as Prolanis, to create specific interventions based on
evidence for high-risk T2DM patients.
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APPENDIX A
Characteristics of Respondent

Variables Category N (%)
Dependent Variable
DNP Incident DNP 39 55.7
Non-DNP 31 443
Independent Variables
Sex Male 19 27.1
Female 51 72.9
Age 0-14 years old 0 0
15-24 years old 0 0
25-64 years old 48 68.6
>65 years old 22 31.4
Education Elementary School 13 19
Junior High School 22 31
Senior High School 30 43
College 5 7
Duration of Diabetes Mellitus <5 years 20 28.6
> 5 years 50 71.4
Types of Physical Activity Light Activity 23 32.9
Moderate Aktivity 32 45.7
Strenuous Activity 15 21.4
Frequency of Physical Activity Rarely 19 27.1
Sometimes 19 27.1
Often 16 22.9
Every Day 16 22.9
Duration of Physical Activity <1 Hour 25 35.7
1-2 Hours 31 443
2-4 Hours 14 20
>4 Hours 0 0
Activity Low Activity 36 514
Adequate Activity 34 48.6
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