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Abstract
Background and Aims: The war in Yemen caused the already weak health system in the country to decline. We conducted a 3-year retrospective 
chart review on patients with type 2 Diabetes Mellitus (DM) attending an endocrinology center for the first time during the war, most of the patients 
were treated by internists and in government hospitals prior to presentation and only a small amount had seen a specialist prior to presentation.

Patients and methods: A total of 4261 charts (2005 males and 2256 females) were reviewed on all patients with type 2 DM attending an endocrinology 
center for the first time from Jan 2017-Dec 2019. The age, age at onset of diabetes, BMI, medications at presentation were documented in all 
patients. The HBA1c was documented in only 4031 of the patients’ charts.

Results: The mean age of the patients was 51.2 (SD 12.4) and the mean age at diagnosis was 44.6 years (SD 11.5). The mean duration of diabetes 
was 6.6 (SD 6.6) years. The mean HBA1c was 9.7 (SD 2.7) In 58.4% of the patients the HBA1c was > 9% and only 14.4% had an HBA1c <7%. The 
mean BMI in females was 28.3 (SD 5.4) in comparison to males 25.8 (SD 4.4). Obesity was higher in females (33.9%) than in males (15.6%) OR 2.78 
(p-value <0.001). The most common medications used were metformin+sulfonylurea (met+sulf) combination in 31.4% of the patients followed 
by sulfonylureas (sulf) in 13.2%, metformin (met) 13% and insulin 12.8%, 18.8% weren’t on any medications and only 11.1% were on any other 
combination of medications. The patients on met and on 4 oral agents showed a significantly lower HBA1c than those not on medications whereas 
patients on other medications did not have significant lowering of the HBA1c when compared with those not on medications. When compared to a 
previous study done in the same center 2007-2011 there was a significant increase in obesity among males.

Conclusion: Patients with type 2 DM presenting to an endocrinology clinic during the war in Yemen showed poor control, little use of newer available 
medications and less obesity among males when compared to females.
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interventions in diseases in low income countries include political 
instability, poor health literacy, limited facilities, poor drug supply, 
and absence of health insurance for the majority of patients [3]. All 
of these factors are present in Yemen and affect the treatment of 
diabetic patients. Studies in other countries have shown poor control 
of diabetes followed in primary care centers [4-7].

This study was a chart review on all patients with type 2 DM 
presenting to an endocrinology center for the first time over a 3-year 
period from January 2017 through December 2019. The majority 
of the patients presenting to us had been treated in hospitals or by 
internists or general practitioners only a very small number had been 

Introduction
The war in Yemen which started in March 2015 has caused the 

health system to decline and has resulted in a humanitarian disaster 
[1]. This caused an increase burden on patients with diabetes mellitus 
[2]. Due to the small number of diabetologists and endocrinologists in 
the country the majority of patients are followed by internists, general 
practitioners and some patients buy medications directly from a 
pharmacy or as advised by a friend without seeing a physician and 
present late with complications. Many patients during the war had 
lost their income [1] and depend on medications supplied to them 
by hospitals and health care centers. Factors that limit the standard 
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seen by an endocrinologist at some time. We reviewed the medications 
that the patients used at presentation, the HBA1c, BMI, age, duration 
of illness and age at onset of DM. We also compared the data on the 
BMI, HBA1c, and age to a previous database done from 2007-2011 in 
the same center.

Patients and Methods
We conducted a retrospective chart review on all patients with 

type 2 diabetes presenting to a specialized endocrinology clinic in 
Sana’a Yemen, aged 20 years and above during the period January 1st 
2017-Dec 31st 2019. A total of 4261 patients presented for the first 
time during the study-period. The following data were collected 
from the medical records: Gender, age at presentation and at 
diagnosis of diabetes, duration of diabetes, weight, height, BMI, 
HBA1c at presentation and medications at presentation. The age 
at presentation in years and age at diagnosis was divided into the 
following categories: <25 years, 25-34, 35-44, 45-54, 55-64, ≥ 65.The 
duration of diabetes in years was categorized as follows: <1, 1-4.9, 
5-9.9, 10-14.9, ≥ 15.The medications were divided into 16 different 
categories; no medications, sulf, met, Thiazolidinediones (TZD), 
dipeptidyl 4 inhibitors (DPP-4) Sodium-glucose transporter-2 
inhibitors (SGLT-2), insulin, metformin+sulfonylureas, met+TZD, 
met+DPP-4 inhibitors, sulfonylureas+TZD, metformin+sulf+TZD, 
met+sulf+DPP-4, 4 oral agents, oral agents plus insulin, 
met+sulf+SGLT-2. The HBA1c (%) was divided into <7, 7-8.9, ≥ 9. 
The weight and height were documented from the chart and the BMI 
was calculated (Kg/m2) and categorized to <18.5, 18.5-24.99, 25-29.99, 
30-34.99, 35-39.99 and ≥ 40.

The study was approved by the ethical committee at the University 
of Science and Technology Hospital.

Statistical Analysis
The data was analyzed using SPSS 23 (Statistical Package for the 

Social Sciences, version 23 IBM, Armonk, NY, USA) and presented 
using tables. Qualitative variables were expressed as frequencies and 
percentages. The quantitative variables were expressed as means and 
Standard Deviation (SD) as the data was normally distributed.

Chi-square test was used to show the significance of association 
between the outcome and the risk factors and Odds Ratios (OR) and 
95% Confidence Iintervals (CIs) was calculated to measure the risk 
using logistic regression. Independent T-test was used to determine 
the differences in the mean score between the groups and the 
normally-distributed quantitative variables. P-value of less than 0.05 
was considered statistically significant.

Results
General characteristics of the patients can be seen in table 1. The 

mean age of the patients presenting to the clinic was 51.2 years (SD 
12.4), males slightly younger with a mean age 50.4 years (SD 13.3) vs 
52 years (SD 11.4) in females. The mean age at diagnosis was 43.9 years 
(SD 12.2) among males vs. 45.2 (SD 10.7) in females and the mean 
duration of diabetes 6.6 years.

The mean BMI in males was 25.8 kg/m2 (SD 4.4) and in females 28.3 
(SD 5.4). Overall a total of 25.3 % of the patients were obese (15.5% of 
males and 33.8% of the females).

The majority of the patients presenting to the center had 
uncontrolled DM with only 14.4% having an HBA1c <7%, 27.2 percent 
of the patients had an HBA1c of 7-8.9 and 58.4% had an HBA1c >9%. 
The number of patients that didn’t have an HBA1c recorded in the 

chart was 248 either due to not returning to the clinic after having the 
test or it was not documented.

The majority of the patients 81.2% (N=3462) were already 
on medications at presentation and 18.8% (N=799) were not on 
medications.

The distribution of the different medications on presentation can 
be seen in table 2.

The largest group of patients 31.1% (N=1336) were on a sulf+met 
combination, followed by sulf 13.2% (N=564), met 13% (N=553) and 
then insulin 12.8% (N=544) and with 18.8% not on any medications. 
The remaining 11.1% of the patients were on any other medication 
combination with only 2 patients on 4 oral agents.

The majority of patients not on medications were of recent onset 
(Mean duration of DM 1.6 years (SD 3.1) while those on medications 
had a mean duration of DM 7.8 years(SD 6.7) p-value <0.001.

The prevalence of obesity among females was 33.9% compared to 
15.6% of male (p-value <0.001, OR 2.78). Patients with type 2DM in 
the age groups (35-44, 45- 54 and 55- 64 years) were more likely to be 
obese than others and this was statistically significant (p-value 0.010, 
0.002 and 0.010 respectively). This can be seen in table 3. Furthermore, 
there was a statistical association between the prevalence of obesity 
and the patients’ age at diagnosis of diabetes mellitus in the age groups 
(25-34, 35- 44, 45-54 and 55-64 years) more than others (p-value 
0.034, 0.003, 0.001 and 0.028 respectively) and the highest were in 
the age group 45 to 54 years. Risk of obesity was significantly higher 
among those with duration of DM either<one year (26.1%), 1-4.9 
years (27.1%) or 5-9.9 years (25.5%) (p-value 0.023, 0.007 and 0.049 
respectively). Patients with an HBA1c<7% or between 7-9 % were 
more likely to be obese than those with hba1c ≥ 9 % (p-value <0.001).

There was no significant association between obesity and the 
medications used at presentation in general. However, obesity risk was 
found to be significantly higher among patients on insulin and oral 
agents 35.8%, (p-value <0.001, OR 1.75).

The majority of the patients had uncontrolled diabetes we compared 
the different medication groups to the HBA1c this can be seen in table 
4. The lowest HBA1c was in the group on 4 oral agents but there were 
only 2 patients on 4 OHA (p-value 0.058). Patients on metformin as a 
single agent had a mean HBA1c of 8.8 which was significantly lower 
than those not on medications (p-value <0.001), the other groups of 
medications all had a mean HBA1c>9 with no significant difference 
when compared to those not on medications.

Among the patients with DM for less than 1 year we found that 
20.3% of the patients were 34 years and younger and the overall mean 
HBA1c was 9.7 (SD 2.6) similar to the HBA1c of the whole population 
of the study this can be seen in table 5.

We compared our data to a previous database done in 2007-2011 in 
the same center (N=1640 patients) and found a slight decrease in the 
age of onset among patients with new onset type 2 DM for less than 1 
year but with no significant difference (p-value 0.163). The mean age 
at onset was 44.9 years (SD 12.3) in the current study vs 45.8 (SD 11.7) 
in the previous study.

The BMI in male patients was significantly higher than in the 
previous study (BMI 25.8 vs 25.42) p-value 0.03 and the HBA1c at 
presentation was slightly lower among males 9.69 vs 10.07 previously 
p-value 0.003 this can be seen in table 6.
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Variable
Male

(n=2005)
Female

(n=2256)
Total

(n=4261)
Mean (SD) N % Mean (SD) N % Mean (SD) N %

Age (year) 50.4 (13.3) 52.0 (11.4) 51.2 (12.4)
<25 28 1.4 13 0.6 41 1.0

25-34 201 10.0 132 5.9 333 7.8
35-44 483 24.1 370 16.4 853 20.0
45-54 495 24.7 678 30.1 1173 27.5
55-64 457 22.8 736 32.6 1193 28.0
≥ 65 341 17.0 327 14.5 668 15.7

Age at 
diagnosis year) 43.9 (12.2) 45.2 (10.7) 44.6 (11.5)

<25 64 3.2 46 2.0 110 2.6
25-34 399 19.9 302 13.4 701 16.5
35-44 651 32.5 696 30.9 1347 31.6
45-54 486 24.2 759 33.6 1245 29.2
55-64 273 13.6 348 15.4 621 14.6
≥ 65 132 6.6 105 4.7 237 5.6

Duration of 
DM (years) 6.5 (6.9) 6.8 (6.4) 6.6 (6.6)

<1 531 26.5 510 22.6 1041 24.4
1-4.9 471 23.5 487 21.6 958 22.5
5-9.9 397 19.8 528 23.4 925 21.7

10-14.9 319 15.9 399 17.7 718 16.9
≥ 15

Height (m) 1.6 (0.1) 1.5 (0.1) 1.6 (0.1)
Weight (kg) 70.1 (13.6) 65.9 (13.1) 67.9 (13.5)
BMI (kg‎/m2) 25.8 (4.4) 28.3 (5.4) 27.1 (5.1)

<18.50 73 3.6 48 2.1 121 2.8
18.50-24.99 821 40.9 573 25.4 1394 32.7
25.00-29.99 799 39.9 871 38.6 1670 39.2
30.00-34.99 251 12.5 530 23.5 781 18.3
35.00-39.99 50 2.5 177 7.8 227 5.3

≥ 40 11 0.5 57 2.5 68 1.6
Obesity Yes (BMI ≥ 30) 312 29.0 764 71.0 1076 25.3

No (BMI<30) 1693 53.2 1492 46.8 3185 74.7

Table 1: General characteristics of the patients (N=4261).

The prevalence of obesity among the male patients had increased 
in 2017-2019 from the 2007-2011 study (p-value 0.035) with no 
significant increase in females (p-value 0.447) this can be seen in table 
7. The mean duration of diabetes among those not on medications was 
1.6 years in comparison to 7.8 years in patients on medications.

Discussion
All the charts of patients presenting to a private specialized 

endocrinology center in Sana’a for the first time 2-5 years after the start 
of the war in Yemen were reviewed. The majority of the patients were 
seen in internal medicine or hospital clinics and only a small number 
had seen an endocrinologist prior to presentation. The mean age of 
the patients at presentation was 51.2 years this is slightly lower than in 
another war ridden country as Iraq which had a mean age of patients 
was 53.78 years [8]. The mean age at diagnosis in patients with type 
2 DM less than one year was 44.6 years with no significant difference 
from a database in the same center from 2007-2011 where the mean 
age at diagnosis was 45.8 years (p-value 0.163).

The mean BMI among males was 25.8 (SD 4.4) and among females 
was 28.3 (SD 5.4) with 35.5% of the patients having a BMI<25, 39.2% 
were overweight and 25.3% of the patients were obese (BMI ≥ 30). 
When compared to a previous study in the same center there was no 
significant increase in the prevalence of obesity in females (p-value 
.447) but in males there was a significant increase in obesity (p-value 
0.035) [2]. Other studies from the Arab world show much higher 
prevalence of obesity among diabetic patients [9]. In Bahrain 31.5% 
of diabetics were obese, United Arab Emirates 40%, Oman 60.1% and 
in Saudi Arabia 46% of diabetics were obese [10-13]. In other Arab 
countries obesity in diabetes was also higher than Yemen. In Lebanon 
36% and in Palestine 55.6% of the diabetic patients were obese [14,15]. 
Among the younger patients <25 years the rate of obesity was not 
significantly different from those ≥ 65 years of age whereas all the 
other age groups had a significantly higher prevalence of obesity, 
maybe in the younger patients some had type 1 diabetes and had been 
misdiagnosed or they had other risk factors. We did not find much 
increase in weight in diabetic patients over a 6-year period in our 
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Variable
Male

(n=2005)
Female

(n=2256)
Total

(n=4261)
Mean (SD) N % Mean (SD) N % Mean (SD) N %

hba1c* 9.7 (2.9) 9.6 (2.5) 9.7 (2.7)
< 7 253 13.5 326 15.2 579 14.4
7 - 8.9 519 27.7 573 26.8 1092 27.2
≥ 9 1102 58.8 1240 58.0 2342 58.4
Medications at presentation
Yes 1563 78.0 1899 84.2 3462 81.2
No 442 22.0 357 15.8 799 18.8
Medications at presentation
No medications 442 55.3 357 44.7 799 18.8
Insulin 259 47.6 285 52.4 544 12.8
1 oral agent 538 46.7 613 53.3 1151 27.0
≥ 2 oral agents 680 44.3 855 55.7 1535 36.0
Insulin and oral agents 86 37.1 146 62.9 232 5.4
Medications at presentation
No medication 442 22.0 357 15.8 799 18.8
Sulfonylureas 262 13.1 302 13.4 564 13.2
Metformin 260 13.0 293 13.0 553 13.0
TZD 7 0.3 12 0.5 19 0.4
DPP-4 inhibitor 7 0.3 6 0.3 13 0.3
SGLT-2 inhibitor 2 0.1 0 0.0 2 0.0
Insulin 259 12.9 285 12.6 544 12.8
Met+sulf 590 29.4 746 33.1 1336 31.4
Met-TZD 4 0.2 6 0.3 10 0.2
Met +DDP-4 35 1.7 28 1.2 63 1.5
Sulf+TZD 0 0.0 3 0.1 3 0.1
Met+sulf-TZD 8 0.4 24 1.1 32 0.8
met+sulf+ DPP-4 41 2.0 46 2.0 87 2.0
4 oral agents 0 0.0 2 0.1 2 0.0
Oral agents+insulin 86 4.3 146 6.5 232 5.4
Met+sulf+SGLT-2 2 0.1 0 0.0 2 0.0

Table 2: Hba1c and Medications at presentation.

Note: * the number of patients that had an HBA1c documented in their charts was 4031 while 248 patients did not have an HBA1c documented 
at the first visit. TZD=Thiazolidinedione, DPP4=Dipeptidyl peptidase IV, SGLT-2=Selective sodium-glucose transporter-2 inhibitors, Met=Metformin, 
Sulf=Sulfonylureas.

clinic. The mean BMI in males was 25.42 and this increased to 25.8 
(p-value 0.03) but with no significant increase in females and overall 
the mean BMI did not significantly increase, it was previously 26.8 and 
in our current study it was 27.1 (p-value 0.132). We did not see the 
increased obesity in patients with type 2 DM seen in most countries in 
the region [9].This may have been affected by the war which has caused 
an increase in poverty, which in some countries caused a decrease in 
obesity and diabetes such as occurred in Nauru and Cuba after the 
economic collapse [16].

The majority of our patients had uncontrolled DM. The mean 
HBA1c was 9.7% with 58.4% having an HBA1c ≥ 9% and only 14.4% 
of the patients had an HBA1c<7and 27.2 % had an HBA1c 7-8.9% 
that means 85.6% of the patients had an HBA1c>7%. Other countries 
during war also showed similar poor control with a mean HBA1c 9.3% 
in a diabetes center in Iraq [17] and a mean HBA1c 9.4% among Syrian 
refugees presenting to a refugee camp in Lebanon [18]. In a previous 
study done in our center at the start of the war we found that the mean 

HBA1c before the war was 7.7% (SD 1.9) this increased to 8.6% (SD 
2.2) after the war in 111 patients followed up in our center before and 
shortly after the war started [2].

Other developing countries also showed poor control in the 
primary care setting similar to Yemen. In Malaysia only 15.6 % had 
HBA1c <6.5% with a mean HBA1c 8.4% [7]. In Southwest Ethiopia 
71% of ambulatory diabetic patients had uncontrolled fasting blood 
glucose in one center [4]. Even in developed countries as the USA a 
study showed that 40.5% of patients in the primary care setting had an 
HBA1c>7% [19].

Medications used among 31.4% of the patients was a met+sulf 
combination with a mean HBA1c of 9.9% followed by sulf in 13.2% of 
the patients as a single agent which is not recommended as first line 
treatment. The International Diabetes Federation (IDF) recommends 
sulf as 2nd line treatment and to avoid using glibenclamide [20]. Among 
our patients the most common sulfonylurea used is glibenclamide 
because it distributed for free in the government hospitals, rural 
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patients not on medications. Mixed insulin is the most common form 
of insulin used because it is distributed by the ministry of health for 
free. The high HBA1c among these patients may be due to multiple 
factors as the dose is not titrated to bring the blood glucose levels down 
in most hospitals and most patients do not do regular glucochecks, 
also periodic HBA1c levels weren’t done especially in rural areas and 
many doctors still depend on a fasting and post prandial glucose levels 
when treating patients. The patient is started on a dose and is given 

Table 3: Prevalence of obesity among different variables of diabetic patients.

Variable Total Obese Non-Obese p-value OR 95% CI
N N % N % Lower Upper

Sex
Female 2256 764 33.9 1492 66.1 <0.001 2.78 2.39 3.23
Male 2005 312 15.6 1693 84.4 Reference

Age (year)
<25 41 7 17.1 34 82.9 0.581 0.79 0.34

25-34 333 77 23.1 256 76.9 0.371 1.16 0.84
35-44 853 225 26.4 628 73.6 0.010 1.38 1.08
45-54 1173 319 27.2 854 72.8 0.002 1.44 1.14
55-64 1193 310 26.0 883 74.0 0.010 1.35 1.07
≥ 65 668 138 20.7 530 79.3 Reference

Age at 
diagnosis 
(year)

<25 110 19 17.3 91 82.7 0.995 1.00 0.55
25-34 701 168 24.0 533 76.0 0.034 1.51 1.03
35-44 1347 354 26.3 993 73.7 0.003 1.70 1.19
45-54 1245 343 27.6 902 72.4 0.001 1.82 1.27
55-64 621 151 24.3 470 75.7 0.028 1.54 1.05
≥ 65 237 41 17.3 196 82.7 Reference

 Duration of 
DM (years)

< 1 1041 272 26.1 769 73.9 0.023 1.32 1.04
1-4.9 958 260 27.1 698 72.9 0.007 1.39 1.09
5-9.9 925 236 25.5 689 74.5 0.049 1.28 1.00

10-14.9 718 177 24.7 541 75.3 0.131 1.22 0.94
≥ 15 619 131 21.2 488 78.8 Reference

hba1c
< 7 579 186 32.1 393 67.9 <0.001 1.63 1.33

7-8.9 1092 308 28.2 784 71.8 <0.001 1.35 1.15
≥ 9 2342 528 22.5 1814 77.5 Reference

Medications 
at 
presentation

Yes 3462 883 25.5 2579 74.5 0.427 1.08 0.90
No 799 193 24.2 606 75.8 Reference

Medications 
at 
presentation

No medications 799 193 24.2 606 75.8 Reference
Insulin 544 144 26.5 400 73.5 0.337 1.13 0.88

1 oral agent 1151 302 26.2 849 73.8 0.299 1.12 0.91
≥ 2 oral agents 1535 354 23.1 1181 76.9 0.554 0.94 0.77

Insulin and oral agents 232 83 35.8 149 64.2 <0.001 1.75 1.28

hospitals and in some health centers which could be a factor in poor 
control among many patients who decrease the dose on their own to 
avoid hypoglycemia. Metformin is the 3rd most common medication 
among our patients, it was used as a single agent in 13% of the patients 
and the HBA1c in this group of patients was significantly lower than 
those not on medications (mean HBA1c 8.8 p-value <0.001). Insulin 
was used in 12.8% of our patients as a single agent with most patients 
uncontrolled (mean HBA1c 9.9% p-value 0.098) when compared to 
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Variable N Mean
HBA1c SD P-value

No medication 799 9.7 2.6 Reference

Sulfonylureas 564 9.6 2.5 0.553

Metformin 553 8.8 2.4 <0.001

TZD 19 8.8 2.7 0.151

DPP4 inhibitor 13 9.4 2.3 0.634

SGLT2 inhibitor 2 9.2 2.6 0.765

Insulin 544 9.9 2.2 0.098

Met+sulf 1336 9.9 2.4 0.105

Other 2 oral agents 76 10.2 8.5 0.637

3 oral agents 121 9.4 2.3 0.171

4 oral agents 2 6.2 1.6 0.058

Oral agents+insulin 232 10 2.2 0.153

Table 4: Difference of hba1c in DM’s medications at presentation 
(N=4031).

Variable Mean (SD) N %
Age (year) 44.9 (12.3)

<25 31 3.0
25-34 180 17.3
35-44 320 30.7
45-54 244 23.4
55-64 187 18.0
≥ 65 79 7.6

hba1c 9.7 (2.6)
<7 182 18.3

7-8.9 252 25.4
≥ 9 560 56.3

Table 5: Age of onset and hba1c in patients with diabetes less than one 
year (N=1041).

Variable Current study Previous study p-value
Mean SD Mean SD

Age (year) Female 51.97 11.36 50.65 10.71 0.002
Male 50.36 13.33 50.30 12.47 0.914
Total 51.21 12.35 50.50 11.52 0.043

Height (m) Female 1.53 0.06 1.52 0.06 <0.001
Male 1.65 0.07 1.65 0.07 1.000
Total 1.58 0.09 1.58 0.09 1.000

Weight (kg) Female 65.95 13.09 64.71 12.89 0.015
Male 70.13 13.63 69.23 12.39 0.105
Total 67.92 13.51 66.70 12.87 0.001

BMI (kg‎/m2) Female 28.26 5.38 28.02 5.29 0.252
Male 25.80 4.36 25.42 3.88 0.030
Total 27.10 5.07 26.88 4.90 0.132

hba1c Female 9.64 2.46 9.61 2.50 0.757
Male 9.69 2.90 10.07 2.91 0.003
Total 9.67 2.68 9.81 2.70 0.073

Table 6: Comparisons of some variables between the current and 
previous study.

Sex Current study Previous study p-value
N Mean SD N Mean SD

Male 312 33.0 2.7 79 32.3 2.3 0.035
Female 764 34.1 3.8 294 33.9 3.9 0.447

Table 7: The difference in obesity (BMI ≥ 30) in males and females 
between the current and previous study.

a card to receive his insulin monthly and the patient can’t receive a 
higher dose for free until the year is over and the patient needs to 
renew his card. Regular insulin is not always available for distribution 
to the patients and if prescribed many patients can’t afford to buy it. 
Also many patients do not seek medical care with a physician until 
the year is over and a new prescription is required. Therapeutic 
inertia is common among diabetic patients either due to the patient 
not seeking medical help for uncontrolled diabetes or the physicians 
failing to adjust medications to reach proper control, both factors are 
common among our patients [21,22]. Basal insulin is the preferred 
insulin to start patients on in addition to oral agents [20,23] but it 
is not commonly used due to limited availability in rural areas and 
cost. The majority of the patients were on met, sulf, a combination of 
both or insulin (70.1%) and an additional 18.8% not on medications at 
presentation to our clinic making a total of 88.9% leaving only 11.1% 
on any other combination of medications and only 5.4% of the patients 
were on a combination of insulin and oral agents. Among the patients 
not on medications not all of them were newly diagnosed, the mean 
duration of diabetes was 1.6 years (SD 3.1).

Many factors could be contributing to the limited use of other 
medications and uncontrolled diabetes such as poverty (many 
people lost their jobs and most government employees in Sana’a and 
surrounding areas have not been receiving regular salaries for the last 3 
years including physicians in government hospitals), unavailability of 
medications, decreased motivation of physicians to improve glycemic 
control (crowded hospitals with little resources, decreased income, 
increase in communicable diseases) and non-compliance of patients 
in using medications. It has been found that an increased workload 
decreases physician motivation in addition to decreased education 
of patients regarding the disease [24]. Unfamiliarity of primary care 
physicians with newer medications (indications and side effects), lack 
of diabetes educators, limited number of dietitians to help in the care of 
the patients and limited number of specialized clinics in government 
hospital to treat diabetic patients are additional factors. Further studies 
have to be done to study the different factors causing poor control and 
address them to improve glycemic control in Yemen. More education 
for primary care physicians will familiarize them with the newer 
guidelines for treatment of diabetes and presence of diabetes educators 
will improve patient compliance and adherence to medications and get 
better control [25,26]. Patients should not have to wait a whole year to 
receive higher doses of insulin when required. Some medications such 
as GLP-1 receptor agonists are not available in the country since the 
start of the war in 2015 and SGLT-2 inhibitors just became available at 
the end of 2019, basal insulins and insulin analogues are available but 
on a limited basis and at times are unavailable due to the embargo on 
the country since the start of war.

Limitations of our study is that it is a single center study. Where the 
patients were treated previously was not documented in the charts and 
there are no previous studies regarding medication use prior to the war 
to see if there was any difference in physician practices. More studies 
have to be done to address the different factors leading to poor control 
of diabetes. It is important that physicians are compensated for their 
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work and receive more education on diabetes. A program should be 
started to train diabetes educators which will help many patients learn 
more about the disease and help reach better control.

Conclusion
Patients with type 2 DM presenting to an endocrinology clinic 

during the war in Yemen showed poor control with little use of newer 
available medications. Many factors need to be addressed to achieve 
improved control of diabetes. Females were significantly more likely 
to be obese than males but when compared to previous prevalence of 
obesity in Yemeni patients with type 2 DM there was a slight increase in 
obesity among males with no significant increase in obesity in females.
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