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ABSTRACT

Diabetes mellitus (DM) is one of the common chronic diseases worldwide. Approximately 422
million people have been diagnosed with DM worldwide; in Saudi Arabia, the prevalence is
30%. DM has many complications that are known to cause pain and fatigue to the patients.
Moreover, chronic pain and fatigue are highly associated with a decreased quality of life. Pain
and fatigue studies on diabetic patients are still insufficient in Saudi Arabia especially in Taif
city. Thus, the aim of this study is to evaluate the prevalence and correlation of pain in fatigued
patients with diabetes in Taif city, Saudi Arabia._A cross-sectional study was conducted from
October 2020 to March 2021. The sample size included 200 participants from Taif city.
Inclusion criteria encompassed those who were >15 years of age and had diabetes for at least
one year. Those who did not have diabetes or were younger than 15 years of age were excluded.
A self-administrated electronic questionnaire was used to collect the data. The statistical
analysis of data was performed using IBM statistics version 20. A total of 55.2% of the
participants reported the presence of pain. Legs and feet were the most frequent locations of
the pain. There was association between pain and age, gender, depression, anxiety, and physical
activity. In contrast, there was no association between the type of diabetes and fatigue severity
or between the type of diabetes and pain severity. Pain is a highly prevalent symptom in
diabetic patients. Highlighting the importance of improving modifiable risk factors in diabetic
patients is paramount in reducing the effect of pain and fatigue on those patients.
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INTRODUCTION

Diabetes mellitus (DM) is a common chronic disorder that a general practitioner treats during
clinical practice (1). Approximately 422 million people worldwide have been diagnosed with
DM (2), while the overall prevalence in Saudi Arabia is 30% (3). Pain is the most frequent
complaint that may make patients visit a primary healthcare provider (4-6); pain is defined as
uncomfortable sensations in the body, and it may be acute or chronic.

Chronic pain is a highly prevalent and disabling symptom among diabetic patients (7). There
are many conditions and complications related to DM, which are known to cause pain for the
patients. For example, micro vascular complications of DM can cause painful peripheral
neuropathy, which affects 16% of diabetic patients (8).

Furthermore, entrapment neuropathy (e.g., carpal tunnel syndrome and trigger fingers) can be
secondary to DM (8). Chronic pain, which is associated with diabetes, is greatly variable and
considerably affects patients’ lives (9). Pain has been reported by many patients to affect sleep
and daily activities and to cause emotional distress (10-12). In addition to diabetes-related
complications, pain may contribute to chronic severe disabling fatigue (13), which is strongly
correlated with pain in diabetic patients (8).

A Saudi cross-sectional study showed a significant association between diabetes and chronic
pain. The most common pain sites among diabetic patients were lower limbs, abdominal area,
and neck as reported by 11.1, 6.7, and 4.4% of the patients, respectively (14). Another recently
published study determined that diabetic patients were more prone to develop chronic pain
(15).

Menting J et al. evaluated the prevalence, severity, and location of pain among fatigued diabetic
patients. The pain was reported by 72% of their cohort with female predominance, and fatigue
severity was proportionally related to the number of diabetes-related complications (8). A study
by Bair MJ determined that pain was strongly associated with poorer mental health and
physical activity (16).

Diabetes is one of the most common and growing health problems globally. However, the
number of studies on pain and fatigue in diabetic patients is still insufficient in Saudi Arabia,
especially in Taif. Therefore, this study aimed to determine the prevalence and correlation of
pain in fatigued diabetic patients in Taif city, Saudi Arabia.

MATERIALS AND METHOD:

A cross-sectional study was conducted from October 2020 to March 2021 with a sample size
of 200 participants who were randomly selected from Taif residents. Our study aimed to
determine the prevalence of pain in fatigued diabetic patients in Taif city, describe the severity
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and location of the pain, and assess functional impairment in those patients. Ethical approval
was obtained from the research ethics committee at Taif University.

The inclusion criteria encompassed all Taif city residents who were >15 years old and
diagnosed with DM for more than one year. Participants diagnosed with congestive heart
failure, renal failure, or visual impairment, and patients with a medical history of stroke in the
past five years, or wheelchair dependents, and those with other medical co-morbidity or
psychiatric condition that may explain the fatigue were excluded.

Data collection was performed through electronic questionnaires. The questionnaire included
yes—no, multiple choice, and rating scale questions. Other information included participants'
demographics (i.e., age, gender, and city of residence), presence of DM, and further evaluation
regarding diabetes type, duration of the disease, and antidiabetic medication use (i.e., insulin,
oral hypoglycemic agent, or both).

Estimation of diabetes control was assessed by the presence of diabetes-related complications
(e.g., retinopathy, neuropathy, nephropathy, stroke, and cardiac complications) and last
measured HbALC level. Information about the patients' comorbidities (e.g., arthritis,
hypertension, heart diseases, thyroid diseases, renal diseases, stroke, dyslipidemia, depression,
anxiety, and cancer) was also collected.

Yes—no questions to assess the presence of pain and, if present, evaluate the location and type
of pain were asked. A short form of the McGill pain questionnaire to classify pain character
and intensity was obtained from the participants. Fatigue screening and evaluation of
concentration, motivation, physical activity, and fatigue-related problems in the past two weeks
were assessed using the checklist individual strength (CIS) survey with a score ranging from 8
to 56. High fatigue severity is associated with a high score.

All statistical analyses were performed with IBM statistics version 20. The normality of
distribution was assessed using the Kolmogorov—-Smirnov test. Data for continuous variables
were expressed as the mean +/— SD and median (range). Categorical variables were described
as frequency (percentage). Parametric and non-parametric tests were used to determine the
association between numeric variables according to distribution normality. A Chi-square test
was used to compare categorical variables. The significance level was set at <0.05.
RESULTS AND DISCUSSION

The primary objective of this study was to assess the association between pain and fatigue and
diabetes. The demographical data are shown in Table 1. Out of 250 participants in the study,
166 (66.4%) were 40-59 years old. The majority of participants were males, i.e., 142 (56.80%).
Moreover, the most common chronic disease in the study was hypertension (29.2%), while
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renal disease was least common (4.0%). Furthermore, 27.6% of the participants reported
exercising once a week (Table 1).

Approximately 48.0% of the participants have type 2 DM. Regarding the duration of diabetes,
40.8% of the participants had DM for less than 5 years, and 37.6% had it for more than 10
years. In addition, 47.2% of the participants used oral hypoglycemic drugs, and 20.8% used
insulin. A total of 39% of the patients with pain did not know the level of HbAlc, and in 61.2%
of the patients, the level was less than seven. The most common complications of diabetes in
our study were retinopathy (21.6%) and neuropathy (16.8%) (Table 1).

Surprisingly, more than half of our participants [i.e., 138 participants (55.2%)] reported the
presence of pain with the mean value on the visual analog scale (VAS) of 5.15 (SD = 2.35).
Furthermore, the mean score of fatigue was 70.35 (SD = 36.95) (Table 2). Regarding the
location of pain, legs and feet were the most frequent locations for pain (as reported by 38.40%
of the participants), followed by lower back (34.80%), shoulder, and whole body (28.30%).
The locations with the least pain reported by our patients were chest and upper back (9.40%)
(Figure 1). Our study determined that out of 138 diabetic patients with pain, 92 (84.4%) used
painkiller medications.

The most frequent character of pain was exhausting pain (reported by 89 of our participants);
23.2% of the participants had a mild form, 26.8% — moderate, and 14.5% — severe. Tender pain
was reported by 89 participants; 22.5% of the participants had a mild form, 32.6% — moderate,
and 9.4% — severe. In contrast, gnawing pain and sickening were the least common characters
of pain that were felt by 45 responders (Table 3).

Regarding chronic pain, most of our patients exhibited joint arthritis (46.40%) followed by
peripheral neuropathy and disc herniation in the lower back, 25.40% and 18.80%, respectively.
Disc herniation in the neck was least frequent (5.80%) (Figure 2).

Our results showed no association between the type of diabetes and fatigue severity (p = 0.470)
or between the type of diabetes and pain severity (p = 0.390). In addition, the severity of pain
and fatigue was not correlated with diabetes duration in years, (p = 0.239) and (p = 0.566),
respectively. There was no relation between HbA1c level and the presence of pain (p = 0.092).
In contrast, we determined that there was significant association between age and pain (p =
0.021), gender and pain (p = 0.058), depression and pain (p = 0.008), anxiety and pain (p =
0.001), and physical activity and pain (p = 0.001). Moreover, only neuropathy and retinopathy
were significantly associated with pain, (p < 0.001) and (p = 0.004), respectively.

Regarding the pain character, we determined that throbbing pain (p = 0.003), shooting pain (p
= 0.016), cramping pain (p = 0.005), aching pain (p = 0.047), and burning pain (p = 0.057)

were statistically associated with the HbAlc level.
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Table 1: Demographics and clinical variables of the sample and difference between

patients with pain

and without pain.

Overall sample Patients without Patients with | P value*
(n=250) pain (n=112) pain (n=138)
Age
15-39 39(15.6%) 25(64.1%) 14(35.9%) 0.021
40-59 166(66.4%) 71(42.8%) 95(57.2%)
>60 45(18.0%) 16(35.6%) 29(64.4%)
Gender
Female 108(43.20%) 41(38.0%) 67(62.0%) 0.058
Male 142(56.80%) 71(50.0%) 71(50.0%)
Type of diabetes
Don’t know 76(30.4%) 43(56.6%) 33(43.4%) 0.023
Type 1 54(21.6%) 25(46.3%) 29(53.7%)
Type 2 120(48.0%) 44(36.7%) 76(63.3%)
Duration of diabetes
<5 years 102(40.8%) 57(55.9%) 45(44.1%) 0.013
5-10 years 54(21.6%) 19(35.2%) 35(64.8%)
>10 years 94(37.6%) 36(38.3%) 58(61.7%)
Diabetic medications
None 39(15.6%) 28(71.8%) 11(28.2%) 0.001
Insulin 52(20.8%) 24(46.2%) 28(53.8%)
Oral drugs 118(47.2%) 48(40.7%) 70(59.3%)
Both 41(16.4%) 12(29.3%) 29(70.7%)
Diabetes complications
Retinopathy , yes 54(21.6%) 15(27.8%) 39(72.2%) 0.004
Neuropathy , yes 42(16.8%) 5(11.9%) 37(88.1%) <0.001
Cardiac, yes 12(4.8%) 3(25.0%) 9(75.0%) 0.157
Nephropathy , yes 12(4.8%) 3(25.0%) 9(75.0%) 0.157
Stroke, yes 2 (0.8%) 0 (0.0 %) 2 (100%) 0.201
HbA1C
I don’t know 46(18.5%) 28 (60.9%) 18(39.1%) 0.092
<7 85(34.3%) 33(38.8%) 52(61.2%)
7-10 90(36.3%) 38(42.2%) 52(57.8%)
>10 27(10.9%) 11 (40.7%) 16(59.3%)
Co-morbidity
HTN, yes 73(29.2%) 22(30.1%) 51(69.9%) 0.003
Dyslipidemia , yes 66 (26.4%) 16(24.2%) 50(75.8%) <0.001
Arthritis , yes 61(24.5%) 7(11.5%) 54(88.5%) <0.001
Heart diseases , yes 27(10.8%) 7(25.9%) 20(74.1%) 0.037
Renal diseases , yes 10(4.0%) 1(10.0%) 9(90.0%) 0.024
Thyroid diseases , yes 24(9.6%) 7(29.2%) 17(70.8%) 0.105
Depression, yes 28(11.2%) 6(21.4%) 22(78.6%) 0.008
Anxiety, yes 49(19.6%) 12(24.5%) 37(75.5%) 0.001
Physical activity per week
(=30 min ) 0.001
None 61(24.4%) 15(24.6%) 46(75.4%)
Once 69(27.6%) 34(49.3%) 35(50.7%)
2-3 times 63(25.2%) 28(44.4%) 35(55.6%)
>3 times 57(22.8%) 35(61.4%) 22(38.6%)
*P-value < 0.05 is considered statistically significant
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Table 2: Mean scores of Pain and fatigue
N MeanStd. Deviation

VAS (0-10)

Fatigue (0-140)25070.35 36.95

1385.15 2.35

Table 3: Frequency of characters of pain

ISSN: 2394-2967

None Mild Moderate Severe
Throbbing pain 61(44.2%) 38 (27.5%) 32 (23.2%) 7 (5.1%)
Shooting pain 81 (58.7%) 27 (19.6%) 25 (18.1%) 5 (3.6%)
Stabbing pain 74 (53.6%) 25(18.1%) 25 (18.1%) 14(10.1%)
Sharp pain 77 (55.8%) 22 (15.9%) 29 (21.0%) 10 (7.2%)
Cramping pain 66 (47.8%) 34 (24.6%) 28 (20.3%) 10 (7.2%)
Gnawing pain 93 (67.4%) 25(18.1%) 15 (10.9%) 5 (3.6%)
Burning pain 81 (58.7%) 30 (21.7%) 20 (14.5%) 7 (5.1%)
Aching pain 70 (50.7%) 25(18.1%) 36 (26.1%) 7 (5.1%)
Heavy pain 70 (50.7%) 25(18.1%) 36 (26.1%) 7 (5.1%)
Tender pain 49 (35.5%) 31 (22.5%) 45 (32.6%) 13 (9.4%)
Splitting pain 86 (62.3%) 26 (18.8%) 19 (13.8%) 7 (5.1%)
Exhausting pain 49 (35.5%) 32 (23.2%) 37 (26.8%) 20(14.5%)
Sickening pain 93 (67.4%) 24 (17.4%) 15 (10.9%) 6 (4.3%)
Fearful pain 80 (58.0%) 28 (20.3%) 18 (13.0%) 12 (8.7%)
Cruel pain 85 (61.6%) 24 (17.4%) 22 (15.9%) 7 (5.1%)
Locations of pain frequency
45
40 38.40%
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30 28.30% 28.30%
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Figure 1: Pain location
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Chronic pain frequancy
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Figure 2: Chronic pain
DISCUSSION:

DM has a worrying increasing rate among Saudi population; approximately 7 million people
are diabetic, and approximately 3 million people are pre-diabetic (17). This large prevalence
results in related diabetes complaints such as fatigue and pain.

Half of our diabetic patients have pain (55.2%). This is similar to what has been determined in
two different studies, which showed that approximately 70% of their cohort had pain (16 ) (8).
Furthermore, changes in the connective tissue properties in diabetics increase the risk of
different neuromuscular pain including the lower back pain (18).

The abovementioned results are consistent with the results of this study, which suggested that
leg and foot pain, followed by pain in lower back, shoulders, and whole body were most
frequently encountered in diabetics. Similarly, recently published data by Aldossari KK et al.
(14) have also reported that lower limb and back pain was most prevalent in their study group.
The VAS score in our study was 5.15 and was considered moderate in severity, as explained
by Boonstra AM et al. (19).

Regarding chronic pain, most of our patients exhibited joint arthritis (46.40%) followed by
peripheral neuropathy and disc herniation in the lower back, i.e., 25.40% and 18.80%,
respectively; however, the recently published data by Aldossari KK et al. showed that lower
limb and back pain was most prevalent in their study group; however, this was not specifically
determined because arthritis could be the source of pain (14).

The mean score of fatigue in our study was 70.35 (SD = 36.95). This is considered high

compared to the score in a study performed in Netherland (i.e., 45.9). We do not know the exact
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reason for this; however, the higher proportion of co-morbidities in our study may partially
explain this increased score (8).

No association was observed between the type of diabetes and fatigue in our study. However,
in Norway, fatigue was significantly associated with type 1 diabetes (20). This result was
obtained possibly because a different questionnaire was used in the Norway study. The longer
duration of diabetes and being female are strongly associated with pain, as has been described
in different studies (8, 21).

In contrast to our study, pain has been associated with the level of HbAlc in the study
conducted in the USA,; this result may be related to the methods used in the abovementioned
study, which gave them more accurate results than ours (16) . Compared to our study, Menting
J et al. have shown that there is no correlation between aging and pain (8); various lifestyles
and cultures may be the cause for this difference.

Neuropsychiatric symptoms (i.e., anxiety and depression) were determined to be associated
with pain in different studies (8,22). Anxiety was determined to be significantly associated with
pain in our study. People complaining of pain are usually less physically active. The more
physical activity that people perform, the higher is their pain tolerance (23). This was shown
well in our study because there was significant association between pain and physical activity,
which was similar to the results obtained by M. J. Bair et al. (16).

Moreover, hypertension was the most common DM comorbidity in our study (29.2%). This
association between DM and hypertension is well-known. This association is likely due to the
role of the adrenergic system in the pathogenesis of both DM and hypertension (24).
Retinopathy and neuropathy as diabetes-related complications are the predominantly reported
complications in our patients. They are both strongly associated. Neuroretinal nerve fiber
dysfunction has been noted with the presence of neuropathy (25).

Regarding the pain characters, our study determined that throbbing pain, shooting pain,
cramping pain, aching pain, and burning pain were significantly associated with the HbAlc
level. Diabetic neuropathic pain is usually characterized by tingling, burning, sharp, shooting,
lancinating, or electrical sensation (26, 27).

In our study, painkillers were used by 84.4% of diabetics. Because pain affects the quality of
life, long-term use of painkillers (including opioids) has been shown in a higher proportion of
patients with diabetes (28).

Our study was limited by small sample size and lack of clinical assessment of the patients.
Future studies are needed to evaluate a larger sample size of diabetic patients using physical

examination.
CONCLUSION:
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In conclusion, pain is a highly prevalent symptom in diabetic patients. It is strongly related to

age, gender, anxiety, depression, and physical activity. Regular follow-up for diabetic patients

is recommended to evaluate the degree of disease control by looking for potential

complications. Thus, our study highlights the importance of assessing and preventing pain in

diabetic patients.
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