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ABSTRACT

الأهداف: تحديد مدى انتشار وعوامل خطر سلوكيات الرعاية الذاتية السيئة بين 
. )DSMQ(  مرضى السكري باستخدام استبيان الإدارة الذاتية لمرضى السكري

المنهجية: تم إجراء دراسة مستعرضة على عينة تمثيلية من 355 مريضاً بالسكري 
يحضرون مستشفى جامعة نجران ومراكز الرعاية الصحية الأولية في نجران ، المملكة 
العربية السعودية ، في الفترة من يناير إلى مايو 2019. وقد تم تقييم سلوكيات 
 )DSMQ( السكري  لمرض  الذاتية  الإدارة  استبيان  باستخدام  الذاتية  الرعاية 
للعلوم  الإحصائية  الحزمة  من   21 الإصدار  استخدام  تم  بندًا    16 من  والمكون 

)IBM SPSS(  الاجتماعية  لإجراء التحليلات الإحصائية

النتائج: معظم )%85.1( من مرضى السكري لديهم هيموجلوبين اي ون سي 
HbA1c غير المنضبط ، و %42 يعانون من السمنة ، و %5.9 يعانون من السمنة 
المفرطة.  بناءً على معايير DSMQ ، كان لدى جميع المرضى تقريبًا )90.1%( 
سلوكيات رعاية ذاتية ضعيفة. كان متوسط الدرجة الإجمالية باستخدام استبيان 
الإدارة الذاتية لمرضى السكري  )DSMQ(   5.04 من أصل 10. من بين المقاييس 
استخدام  كان   ،  )DSMQ( السكري   لمرضى  الذاتية  الإدارة  لاستبيان  الفرعية 
في   ،  5.12 بـ  الجلوكوز  إدارة  يليه   ،  5.63 أعلى متوسط درجة  الصحية  الرعاية 
حين كان التحكم الغذائي والنشاط البدني بمتوسط أقل 4.96 و 4.46 على التوالي

كان عامل الزواج :   )بنسبة الاحتمالات OR مساوية لـ   2.178 ، وقيمة احتمال 
p value  مساوية لـ 0.035 (  وعامل من لديهم مرض السكري أكثر من خمس 
  p value مساوية لـ   2.711 ، وقيمة احتمال OR سنوات: ) بنسبة الاحتمالات

مساوية لـ 0.006 ( مرتبطين بشكل كبير بسوء سلوك الرعاية الذاتية.

في  واسع  نطاق  على  منتشرًا  الكافي  الغير  الذاتية  الرعاية  سلوك  كان  الخلاصة: 
العربية السعودية. تدار المقاييس الفرعية للرقابة الغذائية والنشاط  نجران بالمملكة 
البدني بشكل سيئ من قبل معظم مرضى السكري. علاوة على ذلك ، كان عاملا 
الزواج ومدة مرض  السكري من المتنبئات المستقلة الهامة لسلوكيات الرعاية الذاتية 

السيئة.

Objectives: To investigate the frequency and factors 
associated with inadequate self-care behaviors in patients 
with type 2 diabetes mellitus (T2DM).

Methods: A cross-sectional study was conducted on a 
sample of 355 patients with T2DM, using multistage 
cluster sampling, attending the Najran University 

Original Article

Hospital and Primary health care centres in Najran, 
Saudi Arabia, from January to May 2019. The assessment 
of self-care behaviors was conducted using the 16-item 
diabetes self-management questionnaire (DSMQ). 

Results: The majority (85.1%) of the patients with 
T2DM were uncontrolled, 42% were obese, and 5.9% 
were morbidly obese. Based on DSMQ criteria, the 
majority of patients (90.1%) had poor self-care behaviors. 
The mean sum of DSMQ was 5.04 out of 10. Among the 
DSMQ subscales, health care use had the highest mean 
score of 5.63, followed by glucose management with 
a score of 5.12, while dietary control had lower mean 
scores of 4.96 and physical activity had 4.46, all were 
inadequate. Being married (OR=2.178, p=0.035) and 
having DM for more than 5 years (OR=2.711, p<0.006) 
were the significant independent factors associated with 
poor self-care behavior.

Conclusion: Inadequate self-care behavior is widely 
prevalent in Najran city, Saudi Arabia. All the DSMQ 
subscales were poorly managed by most of the diabetic 
patients. Furthermore, being married and having a 
longer DM duration are the significant independent 
factors associated with poor self-care behaviors.

Keywords: diabetes, self-management, questionnaire, 
prevalence, self-care, behavior
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Diabetes mellitus (DM) is a pandemic disease that 
has struck every part of the world. The prevalence 

of DM in Saudi Arabia in adults is 18.3%, which is 
one of the highest across the globe. Global prevalence 
among adults aged 20-79 years is 9.3%, which amounts 
to a staggering 463 million people.1 With an estimated 
7 million people with diabetes and approximately 
3 million with pre-diabetes, Saudi Arabia ranks the 
second highest in the Middle East, and is the seventh 
in the world for the rate of diabetes.2,3 According to 
the International Diabetes Federation (IDF), as at 
2019, the number of patients with diabetes in the 
Middle East and North Africa (MENA) region was 55 
million, which is expected to escalate to 108 million 
by 2045.3  In 2015, the economic burden of diabetes 
on Saudi Arabia was approximately $2.4 billion, an 
increase of nearly 3 times the level in 2010, and this 
cost is expected to rise by another $6.5 billion in 2020.4 

The World Health Organization (WHO) has projected 
that the seventh leading cause of death by 2030 will 
be diabetes. Diabetes is associated with complications 
such as diabetic retinopathy, diabetic nephropathy, 
diabetic neuropathy, macrovascular problems, and 
limb amputations, which adversely affect the quality 
of lives of patients. This emphasizes the importance 
of identifying factors that enhance better prognosis in 
individuals with diabetes, especially those factors that 
result in effective regulation of fasting blood glucose 
levels.5   

Diabetes self-care behavior eases the burden of 
caregivers and makes the management of diabetes 
mellitus easier for the patients and the caregivers as 
well.6 It is important that the procedures adopted in 
self-care of diabetic patients are effective and reliable.7 

These interventions pertaining to self-care behaviors 
are beneficial for doctors and academicians involved in 
managing patients with diabetes, as well as for studies 
on new advances for diabetic care. Good glycemic 
control is hugely associated with self-care behaviors. 
Self-care practices like regular glucose monitoring, 
adequate physical activity, healthy food adaptation, and 
proper medication practices are key factors to improve 
clinical outcomes of patients with T2DM. Also, the 
cooperation of family members and physician assistance 
contributes to the practice of self-care behaviors among 
patients with T2DM.8 Other factors that determine 

diabetes self-care behaviors include diabetes education, 
duration of disease, presence of comorbid conditions, 
body mass index (BMI), foot care, and smoking.9 

A recent study in Madinah by Al Johani  et al10 
reported that only 15% of the participants had good 
glycemic control, 29% of participants were incapable 
of managing their diet, 47% did not exercise regularly, 
85% did not monitor their blood glucose regularly, 
41% were careless in their foot care, and 25% had 
poor compliance for their prescribed medication. They 
concluded that there is a tremendous scope to improve 
DM self-care practices in Saudi Arabia and increase 
the proportion of patients who achieve good glycemic 
control.

A study in Kuwait by Al-Khaledi11 reported that 
diabetes self-management (DSM), gender, and diabetes 
complications were significant independent correlates to 
health-related quality of life. Another study conducted 
in King Saud Medical City, Riyadh, Saudi Arabia,12 

revealed positive associations between medication 
adherence and diabetes knowledge; self-management 
behaviors (glucose management and healthcare use) 
and diabetes knowledge; self-management behaviors 
(dietary control) and fasting blood glucose levels; and 
age and blood glucose levels (both fasting and HbA1c).

Processes involved in DSM are checking of plasma 
glucose levels, observation of the legs, and ensuring 
reduced dietary intake of saturated fat. However, 
studies have shown very little correlation amongst these 
procedures.13,14 Since DSM involves several activities, 
there is need to evaluate the components individually, 
instead of lumping them together.15 Self-care is a 
crucial factor in the establishment of euglycemia in 
the diabetic state, and for improving prognosis. This 
is so because inadequate regulation of blood glucose 
adds significantly to chances of acquiring severe and 
protracted diabetic complications. Hence, there is need 
for a standardized evaluation strategy (psychometry) for 
accurate and reliable analysis of crucial areas which need 
improvements, from the patients’ perspective.16

Self-care behaviors are very important factors when 
it comes to optimizing glycemic control in diabetes.17 
Proper self-care management, including diet control, 
regular physical activity, self-monitoring of blood 
glucose, and adherence to medications, enable patients 
to manage the disease effectively on their own.18 

To date, information on the level of self-care 
behaviors among Saudi Arabian patients with diabetes is 
limited.  Hence, the present study was mainly aimed at 
investigating inadequate DSM habits amongst patients 
with T2DM in Najran, Saudi Arabia, and identifying 
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the associated factors, using a structured questionnaire 
(DSMQ). 

Methods. This cross-sectional study was carried 
out among Saudi patients with T2DM, attending the 
Najran University Hospital (NUH), which is considered 
a Primary Health Care center, and other Primary Health 
Care centres (PHCs) in Najran city, Saudi Arabia, from 
January to May 2019. 

All participants were briefed about the study 
objectives, and a written informed consent obtained 
from each of them. This study was performed with respect 
for the rights and personal dignity of the participants. 
The study was approved by the Scientific Committee of 
Research, College of Medicine, Najran University. The 
same ethical approval letter was accepted by the NUH 
and the PHCs to collect the patients’ medical data. The 
investigation was carried out in conformity with the 
tenets of Helsinki Declaration.

Target population was all known T2DM patients 
attending the NUH and PHCs in Najran city, Saudi 
Arabia, during the period of study. The study included 
Saudi patients with T2DM, ≥18 years, of both gender, 
with at least one year duration of diabetes. Pregnant 
patients, patients with cognitive impairment or 
debilitating mental illness, or those who did not give 
consent to take part in the study, were excluded.

Sample size calculation. In reference to the study of 
Al-Johani et al,10 entitled “Self-management practices 
among type 2 diabetes patients attending primary 
health-care centres in Medina, Saudi Arabia” which 
reported a prevalence of poor self-care behavior of 
29%. This prevalence was applied to find the optimal 
sample size. Using the categorical sample size formula 
of; N=Z2 (pq)/e2, where; N = sample size; Z=Confidence 
level (1.96); p=estimated proportion of the event (taken 
from the previous study); q=1-p; e=margin of error 
(0.05), the sample size required to detect a statistically 
significant result with 95% levels of confidence and 
0.5 margin of error assuming a 2-tailed statistical test 
should be 316, we increased 15% to the total calculated 
sample size to cover the non-response rate which totaled 
363.

Setting and sampling technique. The study was 
conducted at NUH and the PHCs in Najran city 
(each is serving an average of 300 patients with DM). 
Patients were recruited from family medicine, internal 
medicine, and endocrinology clinics at NUH as well as 
from chronic diseases clinics at PHCs (once weekly).

The multi-stage cluster sampling technique was 
adopted as follows: Stage 1: Stratifying Najran city to 
different geographical regions (east, west, north, south, 

and central). Stage 2: List all Primary Health Care 
Centers (PHCs) in the different regions mentioned 
above. Stage 3: Selection of one PHC (using the simple 
random method) from each of the 5 geographical areas. 
Stage 4: The questionnaires were distributed to all 
patients with T2DM attending the selected PHCs who 
met the inclusion criteria, to fill out the questionnaire 
under the supervision of the medical interns and 
final year medical students (data collectors) of Najran 
University College of Medicine. The data collectors 
filled out the corresponding investigations for each 
participant’s response.

Data collection and study tools. Data was collected 
by trained medical interns and final year students of 
Najran University Medical College using the following 
tools: 1)A researcher-designed questionnaire: The 
self-reported demographic details of the participants, 
including age, gender, and educational level were 
collected using the data collection questionnaire. 2) 
Diabetes Self-Management Questionnaire (DSMQ) 
(Appendix 1). The validity and reliability of DSMQ was 
originally published by Schmitt et al.9 Based on their 
findings, the overall internal consistency of DSMQ was 
good (0.84). The consistencies of the subscales were 
deemed acceptable including glucose management 
(0.77), dietary control (0.77), physical activity (0.76), 
and health-care use (0.60).9,19 To measure the reliability 
and validity of the study questionnaire, a pilot study 
was conducted among 10% of the study population. 
The reliability test for DSMQ which consisted of 16 
items was 0.808 Cronbach α or 80.8%, indicating a 
very good internal consistency of the questionnaire.20 
The participants included in the pilot study were 
included in the final data analysis.

Scale distribution and scoring. The DSMQ 
comprised 4 sub-scales:  glucose management (5 items: 
1, 4, 6, 10, 12), dietary control (4 items: 2, 5, 9, 13),  
physical activity (3 items; 8, 11, 15) and  health-care use 
(3 items: 3, 7, 14). Each item was designed for patients 
to self-describe their self-care activity over the past 8 
weeks using a 4-point scale (3: applies to me very much,  
2: applies to me to a considerable degree; 1: applies to 
me to some degree; 0: does not apply to me).9 

Data collection. The medical interns and final 
year students of Najran University Medical College 
were very well trained to interview and collect the 
data from the participants, pertaining to DSMQ. As 
the original version of DSMQ was in English, it had 
to be translated into the Arabic language, which was 
carried out by a professional translator. Then, a back-
translation was carried out for the same and compared 
to the original version by another professional 
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translator, which revealed no significant changes. A 
pilot study was conducted with 15 participants to test 
the Arabic-version of the DSMQ concerning its cultural 
appropriateness, comprehension, and ease of use. All the 
participants said that the questionnaire language was 
clear and comfortable enough to answer the questions, 
appropriate culturally, and included most of diabetes 
self-care practices. The average time needed to complete 
the questionnaire was 20 minutes. The data collectors 
gathered the data by interviewing the participants in 
the triage area of the NUH and the PHCs. The data 
collectors assisted the study participants to clarify any 
queries related to the questionnaire. The responses 
were then transformed into 4 subscale scores and a  
total  sum score (DSMQ  score) which ranged from 
0-10, each, with higher score indicating better self-care 
behavior.9 Subsequently, based on the recommendation 
of Schmitt et al,9 the DSMQ scores of the participants 
were classified as adequate (>6) or inadequate (≤6) 
DSM behaviors.

The questionnaire permits ‘sum scale’ score and 
calculation of 4 sub-scale scores. Features of the DSMQ 
are shown in Appendix 1. 

Part of DSMQ scoring included ensuring that 
adequate self-care was reflected in higher scores. Thus, a 
transformed score of 10 reflected the best self-assessment 
score for any DSM. If a patient indicated that a particular 
option was not needed as part of therapy, the scale score 
calculation was adapted by deducting 3 points from the 
theoretical maximum score. Moreover, scale score was 
not calculated if more than half of the items of a scale 
were missing.

Record reviewing. The medical data including the 
information on patients’ medical profile, including 
the most recent glycosylated hemoglobin (HbA1C) 
level, disease duration, number of medications taken, 
and number of comorbidities, were obtained from the 
electronic medical records, after obtaining clearance 
from the Scientific Committee of Research, College 
of Medicine, Najran University, and patients’ consent. 
Furthermore, the HbA1C levels were used to categorize 
the participants into controlled (<7%) or uncontrolled  
(≥7.0%) T2DM.21

Measurements to calculate BMI. Trained personnel 
recorded the body weight to the nearest 0.1 kg using a 
standard beam balance scale with subjects barefoot and 
wearing light indoor clothing. Body height was recorded 
to the nearest 0.5 cm. The ratio of body weight to body 
height squared, expressed as kg/m2, was defined as 
BMI. Body mass index was categorized as underweight 
(<18.5 kg/m2), normal weight (18.5-24.9 kg/m2), 
overweight (25-29.9 kg/m2), obese (≥30 kg/m2) and 

morbid obese (≥40 kg/m2) according to the World 
Health Organization (WHO-BMI) definition.22

The following operational definitions were used 
for the variables of the study: i) Glucose management: 
This is a major component of living a healthy life 
with diabetes.  Effective glucose management entailed 
checking and recording blood glucose levels routinely, 
and taking the diabetes medication as prescribed so as 
to achieve euglycemic blood glucose levels. (ii) Dietary 
control simply meant to select foods that make it easy 
to achieve optimal blood glucose levels. Key elements 
included vegetables, fruits, and whole grains. Moreover, 
it included eating in moderate amounts and sticking 
to regular mealtimes, and strictly following the dietary 
recommendations given by healthcare professionals.
(iii) Physical activity included exercise and incidental 
activity integrated into daily activity. Being active 
enhances the sensitivity of the body to insulin, which 
helps manage diabetes. (iv) Healthcare use was defined 
as “the timely use of personal health services to achieve 
the best possible health outcomes”. High frequency of 
health care use is associated with good glycemic control, 
indicating that availing health care use is crucial for 
diabetes management.

Statistical analysis. Results of descriptive analysis are 
presented as numbers and percentages for all qualitative 
variables, while mean ± standard and median (min-max) 
for all quantitative variables. Chi-square test was carried 
out to determine the factors associated with self-care 
behavior. Pearson correlation analysis was undertaken 
to examine the linear relationship between scores of 
different subscales as well as with DSMQ score. P-values 
of <0.05 was chosen as level of significance. All analyses 
were conducted by a biostatistician utilizing IBM 
SPSS Statistics for Windows, version 21 (IBM Corp., 
Armonk, N.Y., USA).

Results. Characteristics of the T2DM patients. 
The present study surveyed 355 patients with T2DM. 
Table 1 shows that males were more dominant (63.7%) 
and more than half (51.3%) were within the age group of 
50-64 years. With regard to educational levels, 39.4% of 
patients were illiterate or primary educated and 43.9% 
attended middle/high schools. Approximately three out 
of 4 (74.9%) were married, and the majority (56.3%) 
had low monthly income (<5,000 SAR). Regarding 
body mass index (BMI), 38.9% of the patients were 
overweight and 47.9% were obese, of which 5.9% were 
morbidly obese. Oral medications were prescribed for 
43.9% of patients, and 27.6% were taking insulin, while 
the remaining 28.5% received both oral medications 
along with insulin therapy for the management of 
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T2DM, and 85.1% were uncontrolled (HbA1c ≥7.0) 
(mean: 8.4 ± 4.16). Moreover, 38% of the patients had 
DM for 1-5 years, 34.6% had DM for 6-10 years, while 
20.8% had it for 11-20 years (Table 1).

Diabetes self-management as measured by the 
DSMQ. The descriptive statistics of DSMQ and its 
subscales are shown in Table 2. The mean total DSMQ 

Table 2 - Descriptive statistics of diabetes self-management questionnaire 
(DSMQ) domains among patients with type 2 diabetes mellitus 
(T2DM), Najran, KSA, 2019 (n=355).

DSMQ 
subscales

Frequency
n (%)

Total score (10)
mean ± SD

Median
(1st - 3rd quartile)

Glucose management 5.12 ± 1.36 5.33 (1.33 - 10.0)

Adequate 45 (12.7)

Inadequate 310 (87.3)

Dietary control 4.96 ± 1.40 5.00 (0 - 9.17)

Adequate 48 (13.5)

Inadequate 307 (86.5)

Physical activity 4.46 ± 1.68 4.44 (0 - 8.89)

Adequate 77 (21.7)

Inadequate 278 (78.3)

Healthcare use 5.63 ± 1.35 5.56 (0 - 10.0)

Adequate 135 (38.0)

Inadequate 220 (62.0)

Self-care behavior sum-scale 5.04 ± 0.86 5.03 (2.47 - 8.58)

Adequate 35 (09.9)

Inadequate 320 (90.1)

OR: odds ratio; CI: confidence interval, 
**significant at p<0.05 level.

Table 1 - Characteristics of patients with type 2 diabetes mellitus 
(T2DM), Najran, KSA, 2019 (N=355).

Study variables n   (%)

Age group (years)

18 - 34 45 (12.7)
35 - 49 80 (22.5)
50 - 64 182 (51.3)
≥65 48 (13.5)

Gender

Male 226 (63.7)
Female 129 (36.3)

Educational level

Illiterate/Primary school 140 (39.5)
Middle/Secondary School 156 (43.9)
University or higher 59 (16.6)

Marital status

Unmarried 89 (25.1)
Married 266 (74.9)

Monthly income (SAR)

<5,000 200 (56.3)
5,000-10,000 116 (32.7)
>10,000 39 (11.0)

Body mass index level

Normal 47 (13.2)
Overweight 138 (38.9)
Obese 170 (47.9)

Current medication

Insulin 98 (27.6)
Oral 156 (43.9)
Both 101 (28.5)

Glycemic control status (HbA1c%)

HbA1c (mean ± SD) 8.4 ± 4.16
Controlled (<7.0) 53 (14.9)
Uncontrolled (≥7.0) 302 (85.1)

Duration of diabetes (years)

1-5 135 (38.0)
6-10 123 (34.6)
11-20 74 (20.9)
>20 23   (6.5)

score was 5.04 ± 0.86 out of 10. Among the subscales, 
healthcare use had the highest mean score of 5.63 ± 
1.35, followed by glucose management (5.12 ±1.36), 
dietary control (4.96 ± 1.40), and physical activity 
(4.46 ± 1.68). 

Figure 1 revealed that the majority (90.1%) of 
patients with T2DM were classified as having an 
inadequate self-behavior. In addition, the frequency 
of patients with inadequate glucose management was 
87.3%, dietary control 86.5%, physical activity 78.3%, 
and healthcare 62%.

Table 3 depicts the correlation (Pearson’s r) between 
DSMQ and its subscales. The results revealed that 
glucose management had positive significant (p<0.001) 
correlation with dietary control (r=0.304), healthcare 
use (r=0.203), and total DSMQ (r=0.640) but inversely 
correlated with DM duration (r=-0.112; p=0.035). We 
also observed significant (p<0.001) correlation between 
dietary control and healthcare use (r=0.226) and total 
DSMQ (r=0.602), but inversely correlated with age 
(r=-0.194; p<0.001) and DM duration (r=-0.119; 
p=0.025). Furthermore, the correlation was positively 
statistically significant between physical activity and 
total DSMQ (r=0.533; p<0.001), age (r=0.140; 
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Table 3 - Correlation between diabetes self-management domains among patients with type 2 diabetes mellitus (T2DM), Najran, KSA, 2019 (n=355).

SN DSMQ subscales I II III IV V VI VII

I Glucose management 1

II Dietary control 0.304 1

III Physical activity 0.078 -0.036 1

IV Healthcare use 0.203* 0.226* 0.065 1

V Total DSMQ 0.640* 0.602* 0.533* 0.601* 1

VI Age -0.055 -0.194* 0.140* 0.046 -0.014 1

VII DM duration -0.112† -0.119† 0.129† -0.111† -0.074 0.360* 1

*Correlation was statistically significant at p<0.01 level (2-tailed).  †Correlation was statistically significant at p<0.05 level (2-tailed).
DM: diabetes mellitus, DSMQ: diabetes self-management questionnaire

p=0.008), and DM duration (r=0.129; p=0.015) while 
healthcare use was positively significantly (p<0.001) 
correlated with total DSMQ (r=0.601); however, it 
was inversely correlated with DM duration (r=-0.111; 
p=0.036). Finally, age showed positive significant 
(p<0.001) correlation with DM duration (r=0.360).

Factors associated with inadequate self-care behavior. 
Results from investigating the factors associated with 
poor self-care behavior (Table 4) revealed that married 
patients were 2 times higher to have poor self-care 
behavior compared to unmarried patients (OR=2.178, 
p=0.035). It was also found out that patients with more 
than 5 years of DM duration were more associated with 

inadequate self-care behavior, and the likelihood was 2.7 
times higher compared to those with ≤5 years (p=0.006). 
Other variables included in the analysis, age group 
in years, gender, educational level, monthly income, 
BMI, current medication, most recent HbA1c level 
and a number of comorbidities were not significantly 
associated with inadequate self-care behavior (Table 4). 

Discussion. This study highlights the levels and 
factors associated with inadequate self-care behaviors 
among Saudi patients with T2DM. The results obtained 
indicate that majority of the population in Najran has 
inadequate self-care behavior in the management of 
diabetes, with a rate of 90.1%. Besides, the participants 
showed poor self-care behavior in different domains of 
DSMQ with inadequate glucose management (87.3%), 
dietary control (86.5%), physical activity (78.3%), and 
healthcare use (62%). This is consistent with the findings 
of Alrahbi,20 who used a Diabetes Self-Management 
Scale (DSMS) of 60 items examining more domains, 
reported that diabetes self-management was inadequate 
among the patients with T2DM, with only 1% of them 
doing regular self-monitoring of blood glucose, and 
only 18% of them had healthy dietary control. The 
results also corroborate those of Nejaddadgar et al,23 
(63.6%), and Totesora et al,24 (51.5%) of patients, had 
a low score on self-care; however, the rate of inadequate 
DSM was much higher (90.1%) in the current study. 
However, the results are contrary to the findings of Ang 
et al,25 which showed that inadequate self-care behavior 
was seen in only 15.5% of patients with T2DM. 

In assessing the DSMQ and its subscales as suggested 
by Schmitt et al,9 study patients with T2DM in Najran 
appeared to manifest lower mean scores in all the 
subscales with physical activity (4.46 ± 1.68), dietary 
control, (4.96 ± 1.40), glucose management (5.12 ± 

Figure 1 - Classification of Diabetes self-care behavior according to 
diabetes self-management questionnaire, Najran, KSA, 2019.

http://www.smj.org.sa/index.php/smj/index


961 www.smj.org.sa    Saudi Med J 2020; Vol. 41 (9)

Diabetes self-care in Najran, KSA ... Al-Qahtani

Table 4 - Diabetes self-care behavior in association with some factors among patients with type 2 diabetes mellitus (T2DM), Najran, 
KSA, 2019 (n=355).

Factor Self-care behaviors (%) OR 95% confidence
interval

P-value

Inadequate
(n=320)

Adequate
(n=35)

Personal factors
Age group (years)

18-34 43 (13.4) 02 (05.7) Ref
35-49 76 (23.8) 04 (11.4) 0.512 0.089 - 2.940 0.453
50-64 157 (49) 25 (71.5) 0.579 0.138 - 2.431 0.455
≥65 44 (13.8) 04 (11.4) 1.752 0.579 - 5.300 0.321

Gender
Male 204 (63.8) 22 (62.9) Ref
Female 116 (36.2) 13 (37.1) 0.962 0.467 - 1.982 0.917

Educational level
Primary or illiterate 121 (37.8) 19 (54.3) Ref
Secondary or Intermediate 146 (45.6) 10 (28.6) 1.387 0.524 - 3.670 0.510
University or higher 53 (16.6) 06 (17.1) 0.605 0.210 - 1.746 0.353

Marital status
Unmarried 75 (23.4) 14 (40.0) Ref
Married 245 (76.6) 21 (60.0) 2.178 1.056 - 4.492 0.035 **

Monthly income (SAR)
<5,000 180 (56.3) 20 (57.1) Ref
5,000-10,000 104 (32.5) 12 (34.3) 1.333 0.376 - 4.725 0.656
>10,000 36 (11.3) 03 (08.6) 1.385 0.370 - 5.187 0.629

Medical factors
Body mass index level

Normal 44 (13.8) 03 (08.6) Ref
Overweight 126 (39.4) 12 (34.3) 0.511 0.145 - 1.801 0.297
Obese 150 (46.9) 20 (57.1) 0.714 0.336 - 1.518 0.382

Current medication
Insulin 92 (28.7) 06 (17.1) Ref
Oral 141 (44.1) 15 (42.9) 0.405 0.149 - 1.102 0.077
Both 87 (27.2) 14 (40.0) 0.661 0.304 - 1.436 0.296

Duration of diabetes (years)
≤5 114 (35.6) 21 (60.0) Ref 0.006 **
>5 206 (64.4) 14 (40.0) 2.711 1.327 - 5.535

Most recent HbA1c level (%)
<7.0 50 (15.6) 03 (08.6) Ref
≥7.0 270 (84.4) 32 (91.4) 0.506 0.149  - 1.717 0.275

Number of comorbidities
0 88 (27.5) 16 (45.7) Ref
1 88 (27.5) 06 (17.1) 2.655 0.928 - 7.594 0.069
2 71 (22.2) 08 (22.9) 0.995 0.292 - 3.394 0.994
≥ 3 73 (22.8) 05 (14.3) 1.645 0.514 - 5.269 0.402

**Significant at p<0.05 level. OR: odds ratio

1.36), and with a marginally better mean observed in 
health care use (5.63 ± 1.35). In particular, the mean 
scores for physical activity and diet control were less 
than the other 2 subscales, which is consistent with the 
previous findings of Ang et al;25 however, Ang et al25 

observed that the mean score for all the subscales were 
much higher compared to the present study. The low 
mean score for different domains of DSMQ suggest 
that lack of physical activity, poor diet control, glucose 
management, and health care use in patients with 
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T2DM are significant challenges in the management of 
diabetes in Saudi Arabia. On the other hand, in Iran,23 
researchers who used Summary of Diabetes Self-Care 
Activities Questionnaire (SDSCA: uses a different scale 
than DSMQ), reported conflicting results: they found 
that the lowest DSM scores were linked to testing blood 
glucose, regularity in drug use, and physical exertion, 
while optimum mean scores were obtained in health 
diet and foot care.

 In the present study, the overall mean DSMQ 
score was also classified as sub-optimal (5.04 ± 0.86). 
It was noticed that, compared with another study, the 
measured self-care behavior using DSMQ in Malaysia25 
(DSMQ “Sum Scale” 7.48), the findings in the present 
study showed a lower mean score in DSMQ and its 
subscales. Whereas, a study by Bukhsh et al26 reported 
a lower DSMQ “Sum Scale” (3.96) compared to the 
present study. Another study conducted in USA,27 but 
among food insecure people with diabetes using DSMQ 
reported “Sum Scale” (6.47). In the present study, being 
married and having a prolonged duration of diabetes 
were significantly linked with inadequate self-care 
behavior, and the likelihood ratio was 2.1 times and 2.7 
times higher, respectively. The current study also revealed 
that glucose management was positively correlated with 
dietary control, healthcare use and total DSMQ score; 
dietary control was positively correlated with healthcare 
use and total DSMQ score and inversely correlated with 
age and DM duration; physical activity was positively 
correlated with total DSMQ score, age, and duration 
of DM; healthcare use was positively correlated with 
total DSMQ score and inversely with DM duration.  
Previous studies provide conflicting reports with regard 
to factors related to self-care behaviors. Al Shayban,28  
observed that age (>60 years) (0.01), higher education 
(0.03), and working status (0.012) revealed statistical 
significance in dietary control. Obesity statistically 
correlated with using health care use, it indicates that 
obese patients were less likely to use health care services. 
And insulin therapy showed a significant relationship 
with glucose management, suggesting that patients 
who used insulin alone or in combination with oral 
medicines had optimal glucose management than 
patients who received only oral medications. A study 
conducted by Kakade et al,29 revealed statistically 
significant differences between glycemic control in 
relation with diabetes self-care practices (glucose 
management [p=0.003], dietary control [p=0.006], and 
sum scale [p=0.028]).

 Alrahbi et al,18  reported that there was no 
significant relationship between DSM and glycemic 
control, but DSM was correlated with educational 

status, age, gender, and duration of DM. In the current 
study, there was no significant correlation between total 
DSMQ score and glycemic control, despite the fact 
that majority of the patients had poor glycemic control, 
asserting that a study with a longer duration and with 
a larger and more representative sample was needed 
to demonstrate significant correlation between total 
DSMQ score and glycemic control. However, in this 
study, total DSMQ score was significantly correlated 
with glucose management, dietary control, physical 
activity, and healthcare use. The contrasting results 
pertaining to self-care behaviors observed in different 
countries could be influenced by the socioeconomic 
and cultural differences of these countries.

In the current study, 85.1% of patients with T2DM 
had poor control of blood glucose which is in line with 
the findings of Alrahbi,20 who reported about 70% of 
the patients had poor glycemic control with HbA1c 
values above 7. The mean HbA1c value observed in the 
current study was 8.4 ± 4.16, which is similar to the 
findings of Alrahbi,20 who reported the mean HbA1c 
value of 8.4 ± 2.12. Another study by Totesora et 
al,24 observed that 66% of patients with T2DM had 
poor glycemic control, and that diabetes self-care and 
glycemic outcomes had a significant association. Similar 
studies, in Pakistan26 reported 83% and India,29 91.8% 
of patients with T2DM, did not have adequate control 
of blood glucose. Whereas, another study by Ang et al,25 
showed poor adherence to glycemic control (55.3%), 
which is lower compared to the findings of the present 
study, with poor glycemic control observed in 85.1% of 
participants. 

Various factors may contribute to the inadequate 
diabetes self-management in patients with T2DM from 
Najran. For example, absence of adequate enlightenment 
on DSM may be one of the reasons for poor DSM, 
since health education on diabetes care is lacking in 
Saudi Arabia. The challenges facing diabetes self-care in 
Saudi Arabia include lack of specially trained personnel 
to provide psychological support and counselling for 
patients with diabetes, lack of knowledge on diabetes, 
ignorance and wrong beliefs (namely, only a health care 
professional can administer insulin and monitor blood 
glucose levels; diabetics cannot lead a normal social life), 
food and dietary factors (namely, non-healthy eating 
habits), and gender-related problems (namely, multiple 
pregnancies in women, restricted access to sport 
activities and Gymnasiums due to cultural barriers).30 

Ang et al25 observed that inadequate self-care 
behaviors were significantly associated with the disease 
duration, with poor DSM behaviors observed in patients 
with disease duration between 6 to 10 years. In this 
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study, long history of DM (>5 years) was significantly 
associated with having inadequate self-care behavior. 
This finding could be attributed to lack of patient 
motivation, and activation in patients with longer 
duration of DM,31  which is needed to assist patients in 
changing their self-care behaviors, another likely reason 
is lack of diabetes self-management education, which has 
an essential role in providing fundamental knowledge 
and skills for people with T2DM to help them in 
adopting recommended behaviors such as healthy diets, 
physical exercise, blood glucose monitoring, foot-care, 
and the administration of medicines.32 Another vital 
factor negatively affecting the level of patient care is 
the negligence of patients to attend scheduled clinical 
appointments.33 In Najran, Saudi Arabia, there is no 
public transportation, and patients need to use a car or 
taxi to visit the diabetic clinics. A study in Saudi Arabia 
observed that the demographic factors linked to missed 
appointments among Saudi patients included long-
distance travel and the unavailability of transportation.34 
Several excuses are presented by absentee patients, 
including logistical problems concerning travel and 
related expenses. However, other studies have reported 
that patients who had DM for longer duration were 
very efficient and confident in DSM. Such patients 
may have developed smart strategies for better DSM, 
relative to their counterparts with fewer years of DM. 
In addition, it is likely that they might have experienced 
complications which propelled them to better self-care 
behaviors.35,36

Another key finding worth mentioning is that 
married patients were significantly associated with 
poor self-care behaviors, since the presence of family 
translates to increased responsibilities like daily chores, 
kids education, could lead to reduced time for personal 
care, especially related to diabetes self-care. However, 
these findings are in contrast to that of Eid et al,37 who 
reported that marital status had a positive impact on 
self-care behaviors, since it is assumed that the presence 
of a partner enhances positive attitudes towards care of 
one’s health, and the patient/companion alliance should 
be recognized in therapeutic planning.

The results of this investigation underscore the 
imperative need to ensure adequate diabetes self-care 
behavior among patients with T2DM. Continuous 
efforts should be made by health care professionals to 
determine precisely how an individual can meet the 
recommended lifestyle modifications, and to intensify 
education on self-care, particularly among those patients 
who have a longer duration of DM, are married, have 
poor glycemic control, obesity and comorbidities.

Study limitations. The current study was carried 
out in a single city, which cannot represent the whole 
Saudi population. Apart from that, the assessment of 
self-care behaviors was based solely on self-reporting by 
the participants. Thus, the data could be affected by bias 
arising from over-reporting or under-reporting.

In conclusion, poor self-care behavior is widely 
prevalent among patients with T2DM in Najran, 
Saudi Arabia. All subscales were inadequately managed 
by the majority of the participants. Furthermore, 
being married and being with longer DM duration 
are significantly associated with inadequate self-care 
behavior. The findings of this research are significant 
and will help to bridge the gap in knowledge about 
diabetes patients in Saudi Arabia, and might improve 
the future implementation of diabetes self-management 
programs. 

Clinicians and other healthcare professionals like 
pharmacists should take up positive roles in providing 
education and training on both medication and lifestyle 
issues to patients with T2DM, to have a positive impact 
on health outcomes of diabetic patients by improving 
their self-care practices. Multifaceted interventions by 
health care agencies and educational institutions that 
include affective strategies to address psychosocial 
issues, individual and community factors which include 
community infrastructure, support within the family, 
eating disorders will optimize the self-care behavior.
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