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ABSTRACT

There is a significant increase in the incidence and prevalence of Diabetes Mellitus (DM) worldwide and in the Kingdom of Saudi Arabia (KSA). Various
studies have been shown the relevance of genetic factor in the onset of type-2 diabetes mellitus (T2DM). In this view the study has been conducted to find the
correlation between family history and glycemic control among the T2DM patients in Aseer Diabetic Center (ADC), Abha KSA. This is a cross sectional
retrospective study. A total of 343 patient's medical records were accessed to evaluate the role of family history in glycemic control. For the purpose of the
study patients were randomly selected and divided into four groups (I-without family history; II-with first degree family history; III-with second degree family
history and IV-with both first and second degree family history). The HbA1lc value was considered as primary outcome measure in each group. In addition to
this other factors such as age, duration of DM, BMI (Body Mass Index) were also studied. Among this study population, about 54.81 % of patients had
positive 1 degree family history. The mean age for patients without family history is 62.19 (+ 9.29) yrs and 59.98 ( 10.39) for patients with family history,
which shows that occurring of DM is early in positive family history groups. The HbAlc value in patients without family history and with family history in
either sex is not significant (»p < 0.39). In our study, HbAlc levels show no significant difference between patients with and without family history. In

conclusion the family history plays no significant role in glycemic control in T2DM patients in ADC.
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INTRODUCTION

There is a significant increase in the incidence and prevalence of
Diabetes Mellitus (DM) worldwide and this increase is seen across
all age groups.' It has been estimated that worldwide prevelance of
diabetes is 366 million and the number is expected to increase up to
552 million people by 2030%. The increase in number of new cases
of young people being diagnosed with DM with co-morbid diseases
has led to a thorough investigation and research studies regarding
the risk factors for Type 2 diabetes mellitus (T2DM).? One of these
risk factors is the positive family history of DM.* Studies have
estimated that the risk for T2DM increases approximately two- to-
fourfold when one or both parents are affected™®. In addition, the
presence of a family history of diabetes has been correlated with
high fasting plasma levels of glucose, lipids’, systolic blood
pressure® and body mass index (BMI).” The development of Type 2
DM has a genetic component which plays an important and a very
essential role. There is an increased risk among the children of
diabetics for the early onset of Type 2 DM since they share the
genetic resemblances'’. Family history of type 2 DM seems to
increase the risk of hypertension, dyslipidemia and atherogenesis
leading to coronary heart disease (CHD) in non diabetic subjects. !
Rapid economic growth, epidemiologic transition during the last 4
decades in Kingdom of Saudi Arabia (KSA) led to a remarkable
change in living standards and conversion and adoption to
‘Westernized’ lifestyle, characterized by unhealthy dietary patterns
and decreased physical activity,'? which is attributed to the dramatic
changes in lifestyle, in addition to genetic predisposition of Saudi
people to diabetes and a high prevalence of consanguineous
marriages,” which is considered as the main reason for positive
family history in most of them. The First-degree relatives of diabetic
patients have long been known to have an increased risk of

developing early T2DM.'*!* However, little is known about family
history in the Saudi population, with type-2 DM. Compact data only
available regarding the impact of family history on glycemic control
and other contributing factors in glycemic control. By keeping this
in mind the study was done and the main objective of this study is to
know the impact of family history in glycemic control among the
type-2 DM patients in Aseer Diabetic center (ADC).

MATERIALS AND METHODS

This is a cross sectional retrospective study of patients which
included all adult type 2 DM patients who were registered in the
ADC, Abha, Aseer Region, KSA. This study was conducted from
December 2012 to December 2013. A total number of 343 patient's
records were randomly selected from the patient medical records
section. Patients of Type-2 DM of age group from 18 years to 80
years of either sex with regular follow up were included in the
study. Medical record of the patients who fulfilled the criteria was
reviewed and the data was entered in the specifically designed data
collection form. The patients were divided into four groups
following as patients without family history (Group-I), Patients with
First degree family history (Group-II), Patients with second degree
family history (Group-III) and patients with first and second degree
relative family history (Group-IV). Data obtained from the patient
records included: age, duration of DM, BMI (Body Mass Index).
The HbAlc value was considered as primary outcome measure in
each group. Current guidelines for glycemic control recommend
HbAlc values <7 % as a treatment goal for most DM patients. The
whole study period was divided in to four visits, each visit
comprised of 3 calendar months. The visit one and visit four data
was considered in this study to measure the status of the glycemic
control of the patients. Gestational Diabetes Mellitus (GDM), Type-
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1 diabetes mellitus and patients less than 18 years and more than 80
years, patients who were not in regular follow up were excluded
from the study. All 343 patient's data was analyzed for this study.
The collected raw data was recorded and statistically analyzed with
Windows Microsoft Excel 2007. Descriptive statistics of Mean,
standard deviation (SD) and frequencies were performed on the
sample, one way ANOV A was used to analyze the continuous data
by using graph pad prism software version-5; p < 0.05 was
considered statistically significant. This study was formally
approved by the University Research Ethics committee (Approval
number- REC#2013-05-05).

RESULTS

Family history is one of the contributing factors in type-2 DM.
Demographic data of the study population with family history is
represented in Table 1. Total numbers of patients were 343. The
family history among the study population is classified in to four
groups. Group-I without positive family history, group-II patients
with family history of first degree relatives, group-III patients with
family history of second degree relatives and group-IV patients with
family history of both first and second degree relatives.

Table 1: Demography of Patients with Family History

Groups Family History Number of patients % Male Female
Group-I Without family history 99 28.86 65 34
Group-II 1* Degree relatives 188 54.81 116 72
Group-II1 2" Degree relatives 5 1.46 4 1
Group-1V Both 1* and 2™ Degree relatives 51 14.87 28 23

Among this study population, patients in group-I were 99 (28.86 %)
among them 65 were male and 34 were female. Patients in group-II
were higher in number (n = 188), male patients were 116 and
females patients were 71. About 54.81 % of patients had positive 1%
degree family history. Group-IV patients were found to be 51 (14.87
%). In comparison to these groups the group - 111 is too low (1.46 %)
in this study population. Glycemic control variations due to family
history were analyzed and the data are represented in Table 2. The
mean age in patient group without family history (Group I) was
higher when compared to patients with positive family history
(Group II, IIT and IV). The mean age of patients without family

history is 62.19 (+ 9.29) years which shows that occurring of DM is
early in positive family history groups and the BMI was found to be
29.63 + 6.52 kg/m’. The patient group without family history is
having low BMI when compared with positive family history.
However, surprisingly the HbAlc levels showed no statistical
significance in patients with and without family history (Table 2).
The patients in group-I is having low BMI compared to group-II and
the group IV and also the disease duration was found to be more,
17.13 + 7.91 years when compared to other positive family history
groups.

Table 2: HbAlc values and other contributing in patients with positive Family history

Groups Family History Age in yrs Duration in yrs BMI in kg/m’ HbAlc in %
(Mean = SD) (Mean £ SD) (Mean £ SD) (Mean £ SD)
Group-I Without family history 62.19+£9.29 17.13+£7.91 29.63 £6.52 9.52+£2.13
Group-II 1* Degree relatives 59.98 £10.39 1595+ 7.55 30.37 £ 5.61 9.78 £2.12
Group-IIT 2™ Degree relatives 55.8 +£8.59 12.8 +4.83 28.89 + 6.52 9.18 £1.39
Group-1V Both 1 and 2™ Degree relatives 59.24 +£10.35 14.75 £ 6.61 30.31+6.20 9.77 £2.01

Impact of family history in glycemic control and other contributing
factors in the study population by gender wise was analyzed and the
data are represented in the Table 3. The mean age in Male patient
group without family history was found to be 62.88 + 9.0 years,
which is high when compared to female group with 60.91 + 9.68
years. Duration of DM is also high in male group compare to female
group. The mean duration of DM in male patients were 18.23 &+ 7.57
years where as in female patients it was 15.09 + 8.13 years. The

mean age, duration of DM in patients with 1% degree relatives was
high in male patients compared to female patients. But the duration
of DM in group of patients with both 1% and 2™ Degree relatives
was found to more in female patients compared to male patients.
The female patients in this group have 16.78 + 6.65 years as
duration of DM where as male patients are having 13.07 + 6.08
years.

Table 3: Gender wise difference in patients with family history and their Glycemic control

Male Patients Family n (%) Age in yrs Duration in yrs BMI in kg/m’ HbAlc in % 95 % CI of p value*
History (Mean £ SD) (Mean £ SD) (Mean £ SD) (Mean £ SD) diff
Without family history 65 (18.95) 62.88 +9.00 18.23 +7.57 27.31+£4.92 9.36 £2.20 0.39
1* Degree relatives 116 (33.81) 60.66 + 10.97 16.47 £+ 7.96 28.79 £4.71 9.56 £2.15 -1.01 to 0.60
2™ Degree relatives 4 (1.16) 53.75+8.44 11 +3.61 26.36 = 4.59 9.45 + 1.44 -2.77 to 2.59
Both 1 and 2™ 28 (8.163) 57.11 £ 10.54 13.07 £ 6.08 28.46 +5.80 10.21 +2.31 -2.02 to 0.32
Degree relatives
Female Patients Family History
Without family history 34 (991 %) 60.91 +9.68 15.09 + 8.13 33.93+6.92 9.80 +1.97 0.09
1* Degree relatives 72 (20.69) 58.89+£9.24 15.11+£6.73 32.95+£5.92 10.14 £ 2.02 -1.27 to 0.60
2" Degree relatives 1(0.29) 64 20 39.03 8.1 -1.04 to 4.44
Both 1% and 2™ 23 (6.70) 61.83 +£9.49 16.78 £ 6.65 32.58+5.92 9.23£1.38 -0.65 to 1.79
Degree relatives

*p value <0.05 considered as significant
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When compared to male patients BMI was found to be high in
female patients despite of positive or negative family history. Male
patients had BMI between 26.36 to 28.79 kg/m’; female patients had
BMI between 33.93 to 39 kg/m”. The HbAlc values in male patient
group was found to be > 9 %, the group IV patients HbAlc was
found to be 10.21 (= 2.31) %. The HbAlc value in comparison to
patients without family history to other positive family history group
in male patient group was found to be non significant (p < 0.39).
The results in the female patients group differs with the male patient
group in the HbAlc values. Among the female patients, the patients
with 1% degree family history is having high HbAlc value 10.14 (=
2.02) % in comparison to patients without family history. The
HbAlc value in comparison to patients without family history to
other positive family history group in female patients also was found
to be non significant (p <0.09).

DISCUSSION

In this study more than 50 % of the study population had first degree
family history. In an average of the patients with positive family
history is > 69 % where as the patients without family history was to
be only 28.86 % which nearly equal to 50 % of the positive family
history. This study is consistent with other study'®'” The mean age
at disease onset is found to be 44 years. The patients who had
positive first degree relative family history developed DM at the age
of 44 years in males and 43 years in females which also coincides
with the other study conducted in KSA', in Finland '® and in
korea.'” The BMI was found to be high in female patients when
compared to male patients which was reflected in other studies
conducted in KSA,'"” in Qatar'® and in India.'" The HbAlc levels
were > 9 % in the patients with positive family history which is high
in comparison to other study in Jordan®® and in India."' the glycemic
control target is achieved less in this population which is consistent
with other studies done in KSA'!.

CONCLUSION

In conclusion the family history plays a role in early onset of
diabetes; the children of positive family history parents will get DM
in early ages which will leads to uncontrolled hyperglycemia has
been reflected in this study. In this study hyperglycemia and other
contributing factors were identified without any impact of the family
history in glycemic control in all groups and without significance
difference in the glycemic control. Family history of diabetes is also
used as a predictor of T2DM in population-based screening
programs.'> However; roughly half of the risk of T2DM can be
attributed to lifestyle, and half to genetics. Lifestyle modification is
particularly effective in the prevention or delay of progression to
diabetes among individuals with a family history of diabetes. The
Arab populations are known to have a genetic predisposition to
diabetes, dietary patterns and physical activity play an equally
important role in its cause.”’> Some studies have been conducted
regarding family history in Arab population, a study in Qatar'®
found that obesity, family history, and smoking habits were equally
associated with diabetes. In this study surprisingly the HbAlc levels
showed no statistical significance in patients with and without
family history this observation needs further investigation using
molecular and pharmacogenomic study tools to understand the
mechanism involved in maintaining the HbAlc levels in patients
with positive family history.

Recommendation

Making awareness among the diabetic population about the impact
of family history and consanguineous marriages will improve the
present situation. Having a physical activity educator and
establishing a preliminary gym or starting diabetic health club in

diabetic centers will be a step forward in reducing the DM burden in
this community.

REFERENCES

1. Sarah W, Gojka R, Anders G, Richard S, Hilary K. Global
prevalence of diabetes, estimates for the year 2000 and
projections for 2030. Diabetes Care 2004; 27: 1047-1053.
http://dx.doi.org/10.2337/diacare.27.5.1047

2. Bhatt Jayesh Kumar, Nanjan Moola Joghee. Resveratol
supplementation in patients with type-2 Diabetes mellitus: A
prospective, open label, randomized controlledtrial. Int. Res. J.
Pharm 2013; 4(8): 245-249. http://dx.doi.org/10.7897/2230-
8407.04849

3. Daad H Akbar, Mha A Hegazi, Hanan A Al Kadi and Maimona
M Ahmad. A possible early alteration of autonomic Activity
assessed by heart rate variability in Saudi offspring of type 2
diabetic patients. Saudi Journal of Internal Medicine 2011;
1(2): 17-23.

4. Szykowna I, Wasikowa R. Evaluation of the risk of diabetes in
the offspring of patients with diagnosis of type 2 diabetes.
Pediatr. Endocrinol. Diabetes Metab 2009; 15(2): 71-83.

5. Klein BE, Klein R, Moss SE, Cruickshanks KJ. Parental
history of diabetes in a population-based study. Diabetes Care
1996; 19(8): 827-830. http://dx.doi.org/10.2337/
diacare.19.8.827

6. Alcolado JC, Alcolado R. Importance of maternal history of
non-insulin dependent diabetic patients. British Medical
Journal 1991; 302(6786): 1178-1180. http://dx.doi.org/10.1136
/bmj.302.6786.1178

7. Lin RS, Lee WC, Lee YT, Chou P, Fu CC. Maternal role in
type 2 diabetes mellitus: indirect evidence for a mitochondrial
inheritance. Int. J. Epidemiol 1994; 23(5): 886-890.
http://dx.doi.org/10.1093/ije/23.5.886

8. Viswanathan M, McCarthy MI, Snehalatha C, Hitman GA,
Ramachandran A. Familial aggregation of type 2 (non-insulin
dependent) diabetes mellitus in south India: absence of excess
maternal transmission. Diabet. Med 1996; 13(3): 232-237.
http://dx.doi.org/10.1002/(SICI)1096-
9136(199603)13:3<232::AID-DIA27>3.0.CO;2-7

9. Mitchell BD, Valdez R, Hazuda HP, Haffner SM, Monterrosa
A, Stern MP. Differences in the prevalence of diabetes and
impaired glucose tolerance according to maternal or paternal
history of diabetes. Diabetes Care 1993; 16(9): 1262-1267.
http://dx.doi.org/10.2337/diacare.16.9.1262

10. Kumar A, Tewari P, Sahoo SS, Srivastava AK. Prevalence of
insulin resistance in first degree relatives of type 2 diabetes
mellitus patients: A prospective study in north Indian
population. In. J. Clin. Biochem 2005; 20(2): 10-17.
http://dx.doi.org/10.1007/BF02867394

11. Thejaswini KO, Dayananda G, Chandrakala SP. Association of
Family History of Type 2 Diabetes Mellitus with Insulin
Resistance. International Journal of Basic Medical Science
2012; 3(5): 155-159.

12. Al Hazzaa HM. Prevalence of physical inactivity in Saudi
Arabia: a brief review. East Mediterr. Health. J 2004; 10: 663-
670.

13. Farid M Midhet, Abdulrahman A, Al Mohaimeed, Fawzy K
Sharaf. Lifestyle related risk factors of type 2 diabetes mellitus
in Saudi Arabia. Saudi Med J 2010; 31(7): 768-774.

14. Lyssenko V, Jonsson A, Almgren P, Pulizzi N, Isomaa B,
Tuomi T, et al. Clinical risk factors, DNA variants and the
development of type 2 diabetes. N. Engl. J. Med 2008; 359:
2220-2232. http://dx.doi.org/10.1056/NEJM0a0801869

15. Hariri S, Yoon PW, Qureshi N, Valdez R, Scheuner MT,
Khoury MJ. Family history of type 2 diabetes: a population-
based screening tool for prevention? Genet. Med 2006; 8: 102-
108. http://dx.doi.org/10.1097/01.gim.0000200949.52795.df

Page 193



Mohammad Ahmad Awwad Al qahtani et al. Int. Res. J. Pharm. 2015, 6 (3)

16.

17.

19.

Bener A, Zirie M, Janahi IM, Al Hamaq AO, Musallam M,
Wareham NJ. Prevalence of diagnosed and undiagnosed
diabetes mellitus and its risk factors in a population-based
study of Qatar. Diabetes. Res. Clin. Pract 2009; 84: 99-106.
http://dx.doi.org/10.1016/j.diabres.2009.02.003

Abdulmohsen H, Al Elq. Current practices in the management
of patients with type-2 diabetes mellitus in Saudi Arabia. Saud.
Med. J 2009; 30(12): 1551-1556.

Fagerudd JA, Pettersson Fernholm KJ, Gronhagen Riska C,
Groop PH. The impact of a family history of Type Il (non-
insulin-dependent) diabetes mellitus on the risk of diabetic
nephropathy in patients with Type I (insulin-dependent)
diabetes mellitus. Diabetologia 1999; 42: 519-526.
http://dx.doi.org/10.1007/s001250051189

Seung Uk Jeong, Dong Gu Kang, Dae Ho Lee, Kang Woo Lee,
Dong Mee Lim, Byung Joon Kim, et al. Clinical

20.

Characteristics of Type 2 Diabetes Patients according to Family
History of Diabetes; Korean Diabetes. J 2010; 34: 222-228.
http://dx.doi.org/10.4093/kdj.2010.34.4.222

Adham M, Sivarajan Froelicher E, Baticha. A and Ajlouni K.
Glycemic control and its associated factors in type 2 diabetic
patients in Amman, Jordan; The Eastern Mediterranean Health
Journal 2010; 16 (7): 732-739.

Cite this article as:

Mohammad Ahmad Awwad Al gahtani, Noohu Abdulla Khan,
Khaled M Alakhali, Sirajudeen S.Alavudeen. Impact of family
history in glycemic control among type-2 diabetes mellitus patients
in Aseer diabetic center. Int. Res. J. Pharm. 2015; 6(3):191-194
http://dx.doi.org/10.7897/2230-8407.06341

Source of support: Nil, Conflict of interest: None Declared

Page 194



