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Abstract 

Diabetes mellitus is viewed as a community health issue. Diabetes mellitus, a chronic and progressive disease, is now 

becoming one of the most severe illnesses to affect many people worldwide. It has primarily affected the majority of 

people living in Arabic countries and other countries. The World Health Organization gauges that diabetes mellitus will 

influence more than 350 million people worldwide by 2030, with the quantity of sufferers being dramatically increased 

from the year 2000. This study aimed to assess gender differences in the demographic profile as well as to evaluate the 

gender differences in relation to age, body mass index, activity of daily living, peripheral neuropathic pain, psychological 

distress, level of knowledge, duration of disease, and vitamin D results. A descriptive cross-sectional correlational design 

used to collect data from random systematic sample of type 2 diabetes mellitus participants who are attending primary 

health clinic through face-to-face interview.  

The study questionnaires included demographic profile, level of diabetes mellitus knowledge, neuropathic pain symptom 

inventory, vitamin D status, psychological distress, and functional profile for activities of daily living. There was a positive 

correlation between duration of type 2 diabetes mellitus for both genders and their age (r = .21 for male and r =. 24 for 

female, p = < .01); between peripheral neuropathic pain and psychological distress (r = .40 for male and r =. 37 for 

female, p = < .01), and between duration of type 2 diabetes mellitus and diabetes mellitus knowledge only for males (r = 

.14, p = < .05). Only for female participants, there was a negative correlation between age and diabetes mellitus 

knowledge (r = -. 23, p = < .01), body mass index and vitamin D status (r = -. 27, p = < .01), as well as between activity of 

daily living and peripheral neuropathic pain (r = -. 34, p = < .01). For male participants, there was a negative correlation 

between psychological distress and activity of daily living (r = -. 27, p = < .01). 

There were positive correlations between duration of DM for both genders and their age; as well as NPSI and  
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psychological distress. While both genders had a negative correlation between psychological distress and ADL. There 

were positive correlations between duration of DM and DM knowledge and between duration of DM and NPSI for male 

participants. Furthermore, there were negative correlations between age and DM knowledge, BMI and vitamin D status, 

as well as between ADL and NPSI for female participants.  

There is a necessity to develop a health educational program that enhance self-management behavior among diabetics 

that include chronic nature of the disease, glycemic control via home blood glucose monitoring and HbA1c level, dietary 

guidelines, benefits of physical activity, DM long-term complications, annual check-ups, pain and stress management, and 

best use of support services. 

Keywords: Glycemic; Polyneuropathy; Somatosensory; Diabetes; Progressive Disease 

 

Introduction 

     Lately, the number of citizens in Saudi Arabia had 
experienced noteworthy changes in their ways of life 
particularly with the expansion in the utilization of 
innovation. These progressions prompt diminished 
physical movement and unfortunate dietary patterns, and 
at last had a noteworthy persuasive effect on the strength 
of the general public. It is unequivocally felt that this 
general change in way of life is in charge of the pandemic 
of non-transmittable infections and their inconveniences 
in the country [1]. Saudi Arabia titled to be the second 
nation of the Middle East for Diabetes Mellitus (DM) and it 
is appraised the seventh of the world [2,3].  
 
     DM is viewed as a community health issue. DM, a 
perpetual and dynamic infection, is currently getting to be 
plainly a standout amongst the most serious ailments to 
influence many individuals around the world. It has 
fundamentally influenced the dominant part of 
individuals living in Arabic nations and different nations 
too. By 2030, DM will influence more than 350 million 
people worldwide with the quantity of sufferers being 
dramatically increased from the year 2000. The 
individuals who don't consider this illness important and 
don't try to treat it, grew long have difficulties and the 
ailment will in all probability affects the sort 2 Diabetic 
patient prosperity and societal life [1,4,5].  
 

Significance of the Study 

     The Era of gender difference for type 2 DM is scatter. 
Females with type 2 DM for the most part have unstable 
control of glycemic and are more averse to achieve the 
objectives for hemoglobin A1c (HbA1c) contrasted to 
males [6]. The causes of mortality tended to be higher in 
females [7,8]. Amongst males have type 2 diabetes, the 

percentage of death in chronic vascular disease had 
dropped at a rate tantamount with non-diabetic males 
over the previous year’s still there is as yet a very nearly 
three-overlay increment because of diabetes. While many 
researchers have included members of both genders, few 
have dissected for gender contrasts [8,9]. Males are, of 
any case, extra leaning in imitation of stay consenting 
according to health center along diabetes-related 
conditions then because of excessive glucose levels [8,10]. 
   
     Gender contrasts in the capacity to adapt to existence 
with DM have been examined by Siddiqui, et al. [11]. 
Females with type 2 DM seem to passage more terrible 
mentally, and endure more wretchedness, uneasiness, and 
low vitality levels contrasted with diabetic males. Females 
with type 2 DM additionally have high suitability of being 
depressed than non-diabetic females. Societal class and 
work status are more grounded indicators of type 2 DM in 
females than in males in a few [12], yet not all 
investigations [13]. These variables could conceivably add 
to the lower level of accomplishment of HbA1c focuses in 
females contrasted and males. Despite the fact that the 
predominance of depression and anxiety is higher in 
females in contrast to males, are more typical among both 
when compared to type 2 DM in the overall public [14]. 
  
     The examination uncovered abnormal state of 
information about critical of checking DM among 
considered populace, with no noteworthy contrast 
amongst guys and females [15]. In relation to level of 
knowledge, there is no significance differences were 
found between females and males [15]. Regarding 
diabetic knowledge, dos Santoas, et al. [16]. Concluded 
that females had exceeded the level of familiarity and 
awareness for diabetes glucose level parameters, and 
diabetic complication although diabetic education should 
be improved for both gender. Additionally, the health care 
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providers in primary health care setting should prove that 
type 2 DM patient know about the referral resources and 
diabetic management strategies [17]. 
   
     Gaining information regarding determinants of 
knowledge related to diabetic participants’ awareness is 
the primary step in formulating a health educational 
program and for further development of different 
programs that enhance self-management behavior 
[17,18]. 
   
     Participants if given appropriate teaching and direction 
to DM care would be able to have a substantial 
enhancement in life style, which is supportive for stability 
and management of glycemic level. Educating diabetic 
participants will have a significant effect, but only if we 
can assess their knowledge level, their functional profile 
(activity of daily living), vitamin D status and 
psychological wellbeing. Since there are limited 
researches have been established in Kingdom of Saudi 
Arabia (KSA) to evaluate the level of information about 
DM hazard causes and precautionary events, there is a 
need to investigate the demographic profile, level of 
diabetes knowledge, neuropathic pain symptoms, vitamin 
D status, psychological distress, functional profile 
(activities of daily living) among participants with DM 
attending Primary Health Clinic at National Guard Health 
Affairs Hospitals, Eastern Region. 
 
There for the objective of the current study are two folds: 
 

Objectives 

1. Assess gender differences in the demographic profile 
among participants with type 2 DM who are attending 
primary health clinic. 

 
2. Evaluate the gender differences in relation to Age, Body 

Mass Index (BMI), activity of daily living (ADL), 
peripheral neuropathic pain, psychological distress, 
level of knowledge, duration of disease, and vitamin D 
results participants with type 2 DM who are attending 
primary health clinic. 

 

Literature Review 

     DM is a complex, persistent condition that needs both 
high quality clinical care and effectual self-management. 
Unfortunately, the prevalence of DM continues to increase 
at a disturbing rate throughout the world. Therefore, it is 
highly essential that participants are given self-
management education and on-going support in order to 
accomplish a healthy lifestyle, making these two factors 

important contributors to metabolic and psychological 
outcomes among people with DM and those who are at 
risk of DM [1,4]. 
  
     With rising occurrence of DM, more type 2 diabetic 
Patient will need rigorous nutritional management, 
exercise, and DM medication such as oral drugs and 
insulin treatment in the primary care clinic. The real 
problem is to help type 2 diabetic Patient to balance their 
quality of life against the burden of day-to-day intensive 
self-management [5].  
 
     In 2010, Saudi Arabia ranked third in the global 
prevalence of type 2 DM and second highest in terms of 
percentage of national healthcare expenditure on DM 
[19]. It has been reported that in one of its largest 
northern districts, Al- Hasa there are 25,100 registered 
diabetic cases out of a total population of 600,000. Only 
35% of the diabetic population is appropriately treated or 
their glycemic levels are stabled [4]. 
  
     DM is most widely recognized reason for peripheral 
polyneuropathy. Painful diabetic polyneuropathy was 
defined as “pain arising as a direct consequence of a lesion 
or disease affecting the somatosensory system” [20]. 
Approximately 15-25% of the cases with diabetic 
peripheral neuropathy reported neuropathic pain [21]. 
Diabetic peripheral neuropathy accounts as one of the 
highest cause for hospital admission amongst those who 
suffer from DM and is accountable for 50-70 % of non-
traumatic amputations [22]. 
  
     There was a highly tremendous increase in the 
occurrence of painful diabetic peripheral neuropathy than 
anticipated for the last ten years in Saudi Arabia [23,24]. 
It is proved that peripheral neuropathy is common hazard 
factor for developing foot ulceration [25]. 
  
     DM is considered as a chronic illness, which leads to an 
increased risk of suffering from chronic disability. In 
comparison between diabetic and non-diabetic patient 
who are similar in age, several studies reported 
significant limitation in mobility and additional difficulties 
in accomplishment of daily living activities among 
diabetic participants [26]. Diabetic peripheral neuropathy 
has two effects on daily living activities; firstly, diabetic 
peripheral neuropathy lead to symptoms of chronic pain 
and unsteadiness, which predispose to sever functional 
limitation and diminishing in health- associated quality of 
life [27-29]. Secondly, diabetic peripheral neuropathy 
affects the feet to the extent that it may end in 
complications such as foot ulceration and amputation 
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which also leads to further limitation in the activity of 
daily lifting [30]. 
  
     Studies proved that vitamin D does not just regulate 
calcium plasma levels but it also has an important role in 
regulating insulin production and secretion through its 
effect on pancreatic beta-cell function [31] which 
improves disorders of glucose and insulin metabolism and 
secretion. In addition, it was observed in rats that after a 
single subcutaneous injection of vitamin D, there was an 
improvement in glucose tolerance and improved insulin 
secretion. After replacement of vitamin D with calcium 
supplementation, there was a notable reduction in the 
fasting glucose level, and insulin resistance as well as 
improve HbA1c levels in participants with impaired 
fasting glucose [32-34]. This result was congruent with 
two randomized controlled studies found that calcium 
and vitamin D treatment decrease the risk of type 2 DM 
[32,34,35]. These results support the idea of importance 
of both calcium and vitamin D in the management of type 
2 DM [36]. 
  
     DM is a prolonged illness that caused persistent 
distress over time. It is characterized by everyday 
‘difficulties’ such as restriction in both diet and treatment 
regimens, that contains recurrent injections, risk of 
hypoglycemia, complications and frustration of poor 
control despite stringent adherence [37,38]. Moreover 
Fisher, et al. [39] stated that the everyday psychological 
stress of living with a chronic disease such as DM and its 
related psychological distress, accompanying with cyclical 
unpleasant treatment regimens or the presence of 
restricting prolonged complications are two interrelated 
causes of pressure in individual with DM [40]. 
  
     Stress associated with DM contributes to high rates of 
anxiety and depression [41]. Nevertheless, distress 
caused by DM considered the most predominant lifelong 
aspect associated with hyperglycemia in type 2 DM [42]. 
Furthermore, the long-term distress may lead to 
depression putting diabetic participants at a high risk of 
developing depression although depression itself is a 
hazard aspect for the progress of DM. Significantly; the 
presences of the two conditions are accompanied by 
predominantly poor prognosis and diabetic control and 
eventually develop more or earlier diabetic 
complications). Consequently in a diabetes clinic, there is 
a need for integrated treatment regimen within the 
management practices to overcome the participants' 
psychological distress which indicate risk of poor 
treatment outcomes [43,44].  
 
 

Methods 

Design 

     Descriptive cross-sectional correlational design utilized 
to accomplish the study aim. 
  

Setting 

     Primary health care center at King Abdulaziz hospital, 
Al Ahsa 
 

Sample 

     Random systematic sampling used to recruit type 2 DM 
participants attending Primary health care Center from 
the diabetic registry to reach the sample size. Participants 
should be able to communicate with no barriers such as 
speech or hearing problems. Using Cohen’s [45] 
conventional parameters, a medium effect size for 
correlation test (0.25) estimated, an alpha (level of 
significant) of .05, and a power of .80 [45], the sample size 
estimated is 200 participants. To overcome the 
withdrawal and the missing data, an oversampling of 
400participants estimated for the current study.  
 

Data Collection Procedure and Ethical 
Consideration 

     The original questionnaires (demographic profile, level 
of DM knowledge, neuropathic pain symptom inventory, 
vitamin D status, psychological distress, and functional 
profile for activities of daily living) in english were 
converted into arabic by an expert of both arabic and 
english. After approval of the institutional review board, 
consent approval was obtained from the participants 
before the interview. the researchers explaind clearly to 
the participants the aim of the study, assuredthem about 
privacy of their answers and they have the freedom to 
withdraw from the research at any time withoutany 
consequences on their treatment.  
 
     Face-to-face interview conducted to eliminate the 
issues of literacy level, visual impairment and opportunity 
for clarifying any questions in their convenient time. The 
estimated time for each interview is about 30 minutes per 
particpant.Additionally, the interviewer has a possibility 
to check the personal records for lab results if needed.  
 

Instruments 

Demographic profiles: Demographics profiles include 
the following: individual characteristics (age, gender, BMI, 
educational level, and family income); disease 
characteristics (family history, duration of disease); 
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management of disease (type of medication, dose of 
medication, duration of insulin intake, frequency of follow 
up with health educator & dietitian, blood sugar 
monitoring, and frequency of examining blood sugar at 
home); source of diabetic knowledge, presence of disease 
complication and comorbidity.  
 
DM knowledge questionnaire (DKQ): DM knowledge is 
defined as the individuals’ general awareness of the effect 
of DM, how DM (type 1 and 2) and pre-diabetes develop, 
and strategies to prevent and treat the disease [46]. 
 
     For current study, the 14 items for type 2 DM were 
used. The questionnaire including: (model blood glucose 
levels, HbA1c, chronic nature of DM, nutritional 
recommendations, advantages of bodily activities, 
Number of occurrences of bodily activities, DM chronic 
complications, DM foot problems, self-management of 
blood glucose, ill-day management and yearly check-ups) 
thus making DKQ a more widely applicable tool. It takes 
between 5–15 minutes to complete. The Scoring System 
included one grade per correct answer; 0.5 grade per each 
‘unsure’ answer and no grades for incorrect answers. 
 
     Methods to establish content validity was conducted in 
a Delphi survey of national key of 52 thought leaders that 
were questioned by email. Eigenmann, et al. (2011) were 
assessed test-retest reliability, consistency and stability of 
responses, the whole scores displayed notable reliability 
with no proof of alteration over time (t=1.73; df=56; 
p<0.85), with a test-retest correlation of 0.62 [46]. 
Moreover, they orchestrated a pilot study to examine the 
internal consistency. It was rated good for the first 12 
questions (Cronbach’s α=0.73); and the rating of the 
question about type 1 DM (α=0.79) was fractionally 
better, just like it was with the extra questions for 
patients on medication/insulin (α=0.76) [46].  
 
Neuropathic pain symptom inventory (NPSI): 
Peripheral neuropathic pain in diabetic participants is 
defined as: “pain arising as a direct consequence of 
abnormalities in the peripheral somatosensory system in 
people with DM” [20]. Peripheral neuropathic pain 
measured by the NPSI. The NPSI is a self-questionnaire 
that consists of 10 questions to identify the various pain 
descriptions (e.g. burning, squeezing, electric-shock, 
stabbing, tingling) that assess various dimensions of 
neuropathic pain. The questionnaire’s items have a 
review of the previous 24 hours and each item is graded 
on a (0–10) numerical scale 0 is identified as no symptom 
and 10 is identified as the worst symptom. The over-all 
intensity grade (120) is calculated by adding the scores of 
the 10 questions [47].  

     The Face validity was established accurately with a 
mean time period for filling out the questionnaire was less 
than 7 min [47]. Intra class Correlation Coefficient (ICC) 
measurement was used to evaluate both the test–retest 
reliability of items and the total score of the NPSI. ICC was 
very high (>0.90) for all the items of the test. 
 
     Convergent and divergent validity was confirmed with 
total score of the questionnaire which was associated 
with the rating of global pain intensity with a numerical 
scale ((P= 0:60; P < 0:001).  
 
Functional profile for activities of daily living tool: The 
term “activities of daily living” (ADL) refers to “a set of 
common, everyday tasks, performance of which is 
required for personal self-care and independent living” 
[48]. Functional Profile for Activities of Daily Living tool 
[49] is a questionnaire designed to measure functional 
dependency fields in which an individual needs help with 
daily living activities and determine to which degree they 
depend on others to assist them. The tool has seven major 
categories focus on ability of the participants to do 
regular activities of living that they do at home or in their 
communities such as; housework, reaching areas beyond 
walking distance, going shopping, taking their medication, 
manage their personal finances, walking, and taking a 
bath or a shower. The participants were asked to answer 
the seven questions by the following responses: without 
help (rated 2), with some help (rated 1), or completely 
unable (rated 0). The maximum score of the tool is 14, a 
high score indicates a high ability [49]. 
 
     The validity was demonstrated by a significant 
relationship between pairs of nurses who rated 36 
participants (Pearson correlation of 0.87) and the 
agreement between two research-assistants who 
independently rated 14 participants (Pearson correlation 
was 0.91). The Lawton questionnaire (IADL) was 
correlated 0.83 with Katz activity of daily living (ADL) 
[50]. The inter-rater reliability was .85 and the validity 
reported was confirmed by the correlation with other 
four scales which assessed functional level domains 
(correlations were significant at the .01 and .05 level) 
[51]. 
  
Vitamin D status: The measurement values of vitamin D 
were extracted from the patient record system and the 
last value of Vitamin D was noted. The most exact 
approach to scale how much vitamin D level among the 
participants with type 2 DM is the vitamin D 25 OH test 
(25-hydroxy vitamin D). According to the hospital 
laboratory parameters, 75 – 250 nmol/L is considered 
sufficient vitamin D; 25-75 nmol/L is viewed as 
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insufficient vitamin D level; and < 25 nmol/L shows 
vitamin D deficiency. 
 
Psychological distress scale K10 (Kessler): 
Psychological distress is often defined as “a distinct 
concept and is often embedded in the context of strain, 
stress and distress” [52]. Psychological distress measured 
by (Kessler Psychological Distress Scale) consistent of 10 
questions which used for the early diagnosis of persons 
who are at risk of or have already developed 
psychological complications, for example; depression and 
anxiety, in the four weeks prior to the interview [52]. 
 
     Each item has a five-level response scale centered on 
the frequency of a specific problem that the participants 
experience. This scale includes: (1) none of the time; (2) A 
little of the time; (3) Some of the time; (4) Most of the 
time and (5) All of the time. A cut-off score was developed 
for the Kessler 10: an individual with Low or no risk 
scores 10 – 15; one with a medium risk scores 16 - 29; 
one with a high risk scores 30 - 50. A score of 30+ signifies 
the need of a mental health specialist. Reliability tests 
were also done for the tool, they indicated that K10 was of 
moderate reliability (the kappa values and weighted 
kappa scores varied from 0.42 to 0.74) [52]. 
  

Statistical Analysis   

     Descriptive statistics were used to shorten/conclude 
the data and to describe the research variables. Means 
and standard deviations were computed for the 
continuous variables, while numbers and percentages 
were used for the categorical variables. In addition, T-test 
and correlation used to describe the differences between 
genders. 
 

Results 

     As shown in (Table 1) of the participants’ demographic 
profile, the average age of male respondents and female 
respondents was similar (about 41 years old). However, 
female participants have significant higher duration of the 

DM (about 8 years) than male participants (about 7 
years). Both genders have family history of DM and the 
average family members with DM for both were about 2-
3.  
 
     There was significant difference between both genders 
in relation to educational levels. Most of the male 
participants were primary/intermediate while female 
participants were mostly illiterate and 
primary/intermediate educational level. There was also 
significant difference among both genders in relation to 
family income. About half of the male participants have 
2000-4000 SR family income while more than half of the 
female participants (55%) family income was less than 
1000 SR.  
 
     Regarding management of DM, while about half of the 
male participants on only oral medication, female 
participants were mostly on both oral medication and 
insulin (47.5%). Insulin injection frequency per day, and 
follow up with diabetic educator results were similar in 
both genders. Although fewer participants saw the 
dietitian, there is a significant difference between both 
genders with higher percentage of female (18.6%). 
 
     Both genders were taking insulin for less than 5 years 
and the frequency of taking oral hypoglycemic tablets is 
mostly one tablet per day. Mostly femaleexamine blood 
sugar at home and the average of the last blood glucose 
level for male participants is less than the average of 
female participants. In relation to Vitamin D status, the 
average value is insufficient level for male participants 
while it was deficiency level for female and there is no 
significant differences between male and female (Table 
1). 
 
     Both genders regularly measure HbA1c every 3 months 
and the average of the results is mostly more than eight. 
Both genders used several sources to get knowledge 
about DM, mostly had multiple complications and 
commonly had hypertension as other comorbidity.  

 

Variables 
Male Female t-test P-value 

Mean SD Mean SD 
  

Age (years) 40.93 6.82 40.55 6.93 0.53 0.59 
Duration of DM (years) 6.91 4.82 8.21 4.96 -2.58 0.01 

Number of family members with diabetes 2.43 1.77 2.66 1.97 -1.17 0.24 
Frequency of Insulin injections per day 2.19 0.79 2.37 0.86 -1.43 0.15 

How many times follow up with Diabetic Educator 2.61 1.7 2.53 1.67 0.34 0.69 
How many times follow up with Dietician 1.5 0.7 2.03 1.45 -1.45 0.15 

Vitamin D Status 40.29 27.03 37.67 24.45 0.76 0.44 
Variables Male Female Chi-square P-value 
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N % N % 
  

Level of Education 

Illiterate 8 3.3 52 31.7 76.97 < .001 
Primary/Intermediate 115 48.1 72 43.9 

  
Secondary/Diploma 97 40.6 22 13.4 

  
University and Above 19 7.9 18 11 

  

Family Income 

<1000 SR 54 23.2 87 55.1 42.92 < .001 
2000-4000 SR 117 50.2 51 32.3 

  
5000-10000 SR 56 24 16 10.1 

  
>10000 SR 6 2.6 4 2.5 

  
Family History 

Yes 203 86 144 88.9 0.68 0.41 
No 33 14 18 11.1 

  

Type of Treatment 

Diet 5 2.1 8 4.9 8.61 0.07 
Oral Medication 118 49.8 61 37.7 

  
Insulin 14 5.9 14 8.6 

  
Oral Medication and Insulin 94 39.7 77 47.5 

  
Diet and Oral Medication 6 2.5 2 1.2 

  

Duration of Insulin Intake 
<5 years 61 63.5 52 61.9 0.73 0.69 
5-9 years 21 21.9 16 19 

  
>Or equal 10 years 14 14.6 16 19 

  

Frequency of oral 
Hypoglycaemic per day 

1 tablet 122 56.2 94 65.7 3.27 0.19 
2 tablets 89 41 45 31.5 

  
More than 2 tablets 6 2.8 4 2.8 

  
See Diabetic Educator 

Yes 163 68.8 111 68.5 0.007 0.93 
No 74 31.2 51 31.5 

  
See Dietician 

Yes 19 8.3 29 18.6 10.62 0.005 
No 210 91.7 126 80.8 

  
Examine Blood Sugar at 

home 
Yes 129 56.1 106 66.7 4.27 0.04 
No 101 43.9 53 33.3 

  

Average of the last blood 
glucose level at home 

<150 52 62.7 35 49.3 4.02 0.26 
150-200 28 33.7 33 46.5 

  
200-300 3 3.6 2 2.8 

  
>300 0 0 1 1.4 

  
Measure HbA1c/3 months 

Yes 182 76.5 124 76.5 0.001 0.97 
No 56 23.5 38 23.5 

  

Average of HbA1c 
<7 59 26.2 36 23.7 0.461 0.79 

8-Jul 61 27.1 41 27 
  

>8 105 46.7 75 49 
  

Source of Knowledge 

Physician 47 19.8 38 23.3 4.68 0.09 

Physician and Diabetic educators 74 31.2 63 38.7 
  

Others (Diabetic educators, newspapers, 
books, network, friends, or multiple) 

116 48.9 62 38 
  

Complication of DM 

Kidney damage 1 0.4 2 1.3 3.53 0.31 

Retinopathy 9 3.8 6 3.9 
  

Hyperlipidaemia 24 10 24 15.5 
  

Multiple 203 84.9 123 79.4 
  

Heart disease 4 5.8 1 2.2 6.43 0.38 
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Other Comorbidity 

Chronic obstructive lung disease 1 1.4 1 2.2 
  

Atherosclerosis 2 2.9 2 4.3 
  

Kidney disease 3 4.3 1 2.2 
  

Hypertension 56 81.2 38 82.6 
  

Multiple 3 4.3 3 6.5 
  

Table 1: Descriptive Statistics by Gender. 
 
     Correlation matrix (Table 2) indicated that there were 
positive correlations between duration of DM for both 
genders and their age (r = .21 for male and r =. 24 for 
female, p = .01); between NPSI and psychological distress 
(r = .40 for male and r =. 37 for female, p = .01). While 
both genders had a negative correlation between 
psychological distress and ADL (r = -. 27, p = .01 for male 
and r = -. 20, p = .05 for female). 
 

     Only for male participants, there were positive 
correlations between duration of DM and DM knowledge 
(r = .14, p = .05) and between duration of DM and NPSI (r 
=.16, p = .05). 
 
     Only for female participants, there were negative 
correlations between age and DM knowledge (r = -. 
23, p = .01), BMI and vitamin D status (r = -. 27, p = .01), as 
well as between ADL and NPSI (r = -. 34, p = .01).  

 

Variables 
Age BMI ADL NPSI 

Psychological 
Distress 

DM 
Knowledge 

Duration of 
DM 

M F M F M F M F M F M F M F 

Age 1 
            

BMI 0.02 0.08 1 
          

ADL -0.01 -0.06 -0.02 -0.14 1 
        

NPSI 0.04 0.03 -.02’ -0.07 -0.08 -.34** 1 
      

Psychological 
Distress 

-0.07 -0.1 -0.02 0.002 -.27** -.20* .40** .37** 1 
    

DM Knowledge -0.04 -.23** -0.02 -0.1 -0.07 -0.08 0.13 0.14 0.13 0.06 1 
  

Duration of DM .21** .24** 0.07 -0.09 0.02 -0.03 .16* 0.08 0.05 0.05 .14* 0.1 1 

Vitamin D Status 0.06 0.01 -0.15 -.27** 0.02 0.05 0.04 0 0.01 0 -0.1 0.06 0.03 
 

* p = .05, ** =.01 
Table 2: Pearson Correlation Matrix Among the Study Outcome Variables By Gender. 
 
     T-test supported the correlation results that indicated 
female participants had greater average scores in relation 
to BMI and NPSI. More specific results from t-test 
indicated that female participants had greater average 

scores than male participants in relation to their 
psychological distress. However, male participants had 
greater average scores in relation to their ADL (Table 3). 

 

Variables 
Male Female 

T P-value 
Mean SD Mean SD 

BMI 32.49 6.48 35.77 7.28 -4.62 0 

DM Knowledge (Total=28) 17.32 4.02 17.25 4.32 0.16 0.87 

ADL (Total=14) 13.95 0.42 13.82 0.6 2.4 0.02 
NPSI (Total=100) 4.61 8.35 8.27 12.9 -3.35 0 

Psychological Distress (Total=50) 16.57 5.42 20.34 7.42 -5.76 0 

Table 3: T-test Results Comparing Males and Females on Study Outcome Variables. 
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Discussion 

     Over the last 20 years, the prevalence of DM has 
increased among Saudi citizens, in comparison to other 
countries [53]. It is estimated that 37. 8 % of Saudis, 
between 30-70 years, suffer from DM [54]. In the present 
research, the mean age of both genders was about 41 
years old. Although Khan and his colleagues [55] reported 
a higher mean age (57.44 years) in their study in Al-Ahsa. 
In addition, other studies in different places in KSA 
observed increase prevalence in the age of 60 years and 
above [15,56,57].  
 
     The results reflected a positive correlation between age 
and duration of DM for both genders. Different previous 
researches reported the age as a strong predictor of DM 
[58,59] due to increase adiposity as consequence of low 
physical activities [60]. The present study’s results 
revealed that above 80% of both gender had multiple 
complications and commonly had hypertension as other 
comorbidity. In the same line, one Saudi study found that 
the morbidities which had been reported by the diabetic 
patients were hypertension, dyslipidemia and heart 
disease, 49%, 28%, and 6%, respectively [5]. 
  
     Regarding management of diabetes, mostly female 
examine blood sugar at home and the average of the last 
blood glucose level for male participants is less than the 
average of female participants. Those results are in 
agreement with Chiu and Wray [6] who cited that the 
females had better self-monitoring for their blood glucose 
level than the males.  
 
     Both genders regularly measure HbA1C every 3 months 
and the average of the results is mostly more than 8. 
Previous studies (2005-2011) revealed that the female 
had bad glycemic control and increasing fat deposition, 
micro vascular complications and high blood pressure 
[61,62]. A recent German finding [63] indicated that the 
percentage of males with poor glycemic control (37%) 
was higher than the female percentage (19%) as well as 
another study stated that males had a higher admission 
rate to hospital due to high blood sugar or conditions 
related to diabetes [64]. 
  
     In the present study, both genders reported minor 
neuropathic pain (4.61 male and 8.27 female) that may be 
due to the fact that most of the participants experienced 
DM less than 10 years; the mean average of duration of 
DM between male and females was 6.91 and 8.21 
respectively. Longer duration of DM (more than 10 years), 
older age and lack of glycemic control are significant 
predictors for the occurrence of peripheral neuropathy 

pain among patients with DM in the Middle East countries 
[65,66]; and western countries [65,67]. 
  
     The analysis of data showed a positive direct 
correlation between NPSI and psychological distress in 
both genders. Many researchers conducted among 
different populations, supported that neuropathic pain 
enhances the burden on diabetic patients due to its high 
impairment of the patients’ functions, as well as their 
quality of life [27,28,68]. Furthermore, another 
investigation signified the presence of a relationship 
between diabetic neuropathy pain and symptoms of 
depression among patients who complain from diabetic 
peripheral neuropathy [69]. Signs of depression and 
anxiety were observed more frequently among both 
diabetic males and females, in comparison to the public 
[14]. However, previous studies found that diabetic 
females demonstrated more anxiety, depression, and low 
energy than their male counterparts did [8,70]. 
  
     Another finding revealed a negative correlation 
between psychological distress and ADL for both genders. 
While male subjects had significant higher, mean score 
than female subjects. Diabetics may develop notable 
levels of psychological distress because of having to cope 
with the disease obligations such as; strict dietary 
management, adherence to medications, physical exercise, 
and periodic checkups [11] as well as having to carry the 
burden of potential diabetic complications. In 
consequence, the excessive psychological distress affects 
the patient’s life style and habits [71]. To further support 
the finding, decreases in ADL caused by non-psychological 
factors (physical diabetic complications), are associated 
with depression due to their adverse impacts on males’ 
different social roles [69].  
 
     For male’ participants only, the results showed a 
positive correlations between duration of DM and both 
their DM knowledge and NPSI. This might be because 
increasing the duration of treatment; the patients will 
contact their health care providers (physician, diabetic 
educator as well as dietician) more, which will give them 
more opportunities to gain knowledge. This finding is 
consistent with different studies that were done in 
Ethiopia, Nigeria, and South Africa, where they found that 
increasing the length of DM management lead to an 
increase in the patients’ knowledge [72-74]. However, 
another study at a veteran’s affairs medical centre 
reported no significance relation between knowledge and 
the length of DM treatment [75]. In addition, previous 
studies indicated that duration of 10 years and more is 
the greatest indicator of painful peripheral neuropathy 
among diabetic patients [27-29]. 
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      For females’ participants, the results reflected an 
inverse correlation between NPSI and ADL. Two earlier 
studies supported this finding by reporting that diabetic 
neuropathy pain leads to restrictions in the activities of 
daily living (ADLs) and performance incompetency of 
diabetic females’ social family role, thereby, causing the 
feeling of self-value [76,77]. In the current study, the 
female participants had significant higher mean score for 
psychological distress than male participants. A study 
showed that diabetic females instinctively care for their 
families more than themselves, and therefore still provide 
for their families, even when in agony [11]. 
  
     Another finding revealed a negative correlation 
between DM knowledge and age among females only. This 
may be explained by educational status, as most of the 
female participants (75.6%) had a low level of education; 
either illiterate (31.7%) or at primary/intermediate level 
(43.9%). This finding offered support to the earlier study 
which assessed the information about DM threat factors 
among diabetics in eastern region of KSA, the results 
showed that age had an inverse association with 
knowledge (odds ratio 0.377, 95% CI 0.207-
0.685, P=.001) [78]. Interestingly, this relationship 
between knowledge and age had been found also in 
different earlier study that investigated the connection 
between age and the patients’ knowledge about cardiac 
disease [79]. On the contrary, different recent studies in 
various settings confirmed that females had more 
knowledge about DM than males [16,80-82]. In Jazan, a 
studyshowed that there is no difference between 
diabetics of both gender, regarding the level of knowledge 
[15], although, another study in Al-Qassim reported that 
males had better knowledge about DM, than females (OR 
0.569; 95% CI 0.471 to 0.687) [83]. 
 
     The last finding identified inverse association between 
BMI and vitamin D status among females only and vitamin 
D level amongst them were decreased. The relation 
between gaining weight and having low levels of vitamin 
D, was reported in earlier studies [84,85]. Another study 
found that an increase in BMI causes a reduction in 
25(OH)D, but, a reduction in 25(OH)D will not affect BMI 
influentially [86]. Further researchers also found that a 
decrease in vitamin D was dependably linked to sex, 
increase in weight (due to type 2 DM), age, metabolic 
syndrome, and insulin resistance [87,88]. Additionally, 
the prevalence of abdominal obesity increases among 
type 2 DM patients with higher occurrences among 
females (70%) than males (40%) [89]. Moreover, an up-
to-date study that took place in Saudi Arabia, stated an 
apparent vitamin D deficiency among diabetic patients (p 
< 0.001) of both genders [90]. 

 Conclusion 

     There were positive correlations between duration of 
DM for both genders and their age; as well as NPSI and 
psychological distress. While both genders had a negative 
correlation between psychological distress and ADL. 
There were positive correlations between duration of DM 
and DM knowledge and between duration of DM and NPSI 
for male participants. Furthermore, there were negative 
correlations between age and DM knowledge, BMI and 
vitamin D status, as well as between ADL and NPSI for 
female participants.  
 

Limitations  

     Limitations of the study included the use of cross-
sectional design which focus on one point of time data 
collection as well as using the self-report measures which 
may affect the consistency of the responses from the 
participants. The results of this study generalized only for 
primary health care centres attendants. The current study 
is topical in nature which limit the availability of more 
studies to rigor the discussion of the study. 
 

Implications and Recommendations 

     There is a need for regular screening for psychological 
distress, NPS and its associated effect on the ADL, low DM 
knowledge, higher BMI, and low vitamin D status among 
diabetic females as well as developing an individualized 
plan for management and coping strategies.  
 
     The study results reinforced that there is a need for 
alerting the health care team for the importance of 
regularly assessing the occurrence of peripheral 
neuropathy among participants who have DM using a 
simple, impartial, reproducible, and comprehensive tool.  
 
     There is a necessity to develop a health educational 
program that enhance self-management behavior among 
diabetics that include chronic nature of the disease, 
glycemic control via home blood glucose monitoring and 
HbA1c level, dietary guidelines, benefits of physical 
activity, DM long-term complications, annual check-ups, 
and best use of support services.  
 
     It is recommended to follow up with the diabetics from 
different primary health care centers using longitudinal 
study design to investigate the disease changes over time, 
life style changes and adherence to management regimen 
among diabetics. In addition, to assess the utilization and 
effectiveness of health care services at primary health 
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care centers such as psychiatrics, podiatrist, dietitian, and 
diabetic educators.  
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