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ABTRACT
Aim: To evaluate the prevalence of co-existent type 2 diabetes mellitus and hypertension in patients with
hypothyroidism.
Study design: Cross-sectional/observational study.
Place and duration of study: Endocrine Diabetes Clinic, Shaikh Zayed Hospital, Lahore from 1st October 2018
to 30th September 2019.
Methods: One hundred and fifty adult hypothyroid patients with more than 5 years history of hypothyroidism who
visited endocrine Outpatient Department were enrolled. The prevalence of co-existent type 2 diabetes mellitus
was assessed by 2 glycemic indicators [glycatedhaemoglobin (HbA1c), and fasting blood sugar level].The
American Diabetes Association (ADA) criteria were used to define diabetes and the eight Joint National
Committee (JNC 8) criteria was used to categorize the patients as hypertensive.
Results:One hundred and seven (71.33%) were females while 43 (28.66%) were males with mean age 53±12.45
years. Co-existent T2 diabetes mellitus and hypertension found in43 patients(28.66%) with mean systolic blood
pressure was 158±14mmHg, fasting blood sugar level mean 184±36mg/dl and mean HbA1c was 10.28±2.5.
Conclusion:Keeping in view of high prevalence of co existent type 2 diabetes mellitus and hypertensionin
patients with hypothyroidism (35%, more than 1/3 rd) all patients on thyroxine>50 µg/day must be routinely
screened for co-existent diabetes and hypertension even if no symptoms suggestive of hyperglycemia or
hypertension exist.
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INTRODUCTION
Hypothyroidism means low levels of thyroid hormones in
body .The cause is either primary, when disease is lying in
thyroid gland, secondary or tertiary cause are related to
pituitary and hypothalamus respectively. The presentation
of hypothyroidism may be either subclinical, overt,
myxedema, end-organ effects and multisystem failure or
with co-existent diabetes mellitus or hypertension1,2.
Thyroid disorders are 2-8 times higher in females than
in males.7.5% of women and 2.8% of men were found to
have high TSH in Colado prevalence study3,4.
Type 2 diabetes mellitus (T2DM) and hypertension
have an intersecting underlying pathology with
hypothyroidism. Various studies have shown a high
association of thyroid disorders (TDs) in patients with
T2DM (12-23%) and hypertension (22.5%)5,6.
Diabetes mellitus and hypothyroidism both are
interdependent and co-exist. The possible reasons
etiologies for co existence of diabetes mellitus and
hypothyroidism are: genetic, biochemical or endocrinal. 7
The possible pathogenesis of hypothyroid affecting
the glucose hemostasis are multi-factorial (a) thyroid
hormones
directly
control
insulin
secretion.
In
hypothyroidism, beta cells are less responsive to intragastric glucose leading to decreased insulin secretion,
there is impaired lipid metabolism too 2. (b) a direct relation
between clinical and subclinical hypothyroidism and insulin
resistance has been demonstrated in various pre-clinical
studies8-10..It was concluded that peripheral muscles
became less responsive in hypothyroid states possibly due
to errored degradation of leptin as a result of thyroid
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hormones deficiency11and (c) insulin resistance and 𝛽 cell
function are inversely correlated with level of serum thyroid
stimulating hormone(TSH) i.e., the higher the TSH, the
lower the 𝛽 cell function. This concludes that low levels of
thyroid hormones (high TSH i.e. hypothyroidism ) leads to
(i) weakened 𝛽 cell function(decreased production and
release of insulin) and also (ii) decreased effects of insulin
on peripheral tissues.(insulin resistance).12Hypothyroidism
is also linked to metabolic syndrome, adding more to the
complex pathogenicity of insulin resistance13.
Conversely, DM affects thyroid function in 3 probable
ways; either (a) at the hypothalmus to control release of
TSH from pituitary leading to tertiary or 2hypothyroidism (b)
it also affects release of thyroid hormone from thyroid
glands and (c) dysglycemia also effects conversion of T4 to
T3 in the peripheral tissue5.
If both hypothyroidism and diabetes mellitus co-exist,
the microvascular complications (e.g. nephropathy,
retinopathy) are more prevalent and more severe. 14
Subclinical hypothyroidism is more prevalent in diabetics,
periodic evaluation of all diabetic patients for
hypothyroidism should be done to avoid missing the coexistent disorder. In addition to T2 DM, co-existent HTN is
also one of the associated clinical entity in patients with
hypothyroidism. Hypothyroidism has been proved as
secondary cause of HTN.15Patients with hypothyroidism
have been reported to have greater radial wall thickness
and compliance than euthyroid controls16.
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PATIENTS AND METHODS
This cross-sectional observational study was conducted at
Endocrine & Diabetic clinic sheikh Zayed hospital Lahore
from 1stOctober 2018 to 30thSeptember 2019. In
hypothyroid patients who were on regular follow-up. All
patients with iatrogenic (drug induced or surgical)
hypothyroid, subclinical hypothyroidism (TSH < 20 or on no
treatment for thyroid), type 1 diabetes mellitus, patients
with organ dysfunction (kidney disease, ischemic heart
disease or cardiomyopathy (CMP) were excluded. History
of cerebrovascular disease (CVA) and peripheral arterial
disease, who were already on intensive regimen for their
diabetes were also excluded.After exclusion, hypothyroid
patients who were on 50-250 µg of thyroxine/day were
randomized, to assess for the co-existence of type 2
diabetes mellitus and hypertension.As hypothyroidism is
more common in females,our randomized study included
total of 107 females out of 150 patientswith ≥5 years of
hypothyroidismwith age range of 35-65 years. In history we
concentrated on life style, family history, h/o gestational
diabetes, diabetic and hypertension status. The drug Hx
included, dose of thyroxine, anti-hypertension drugs or any
other alternative treatment. On physical examination, we
recorded,weight (Kg),waist circumference at navel (cm)
height, BMIs(kg/m2), brachial BP, pulse pressure with
electronic device. Minimum required investigations were
done that include TSH, BUN, creatinine, fasting BSL,
HbA1C. Diabetic status was assessed in all included
population and patients were labelled diabetic if they
fulfilled 2 of the criteria as per ADA Criteria. Blood pressure
was checked in all included population at least twice at 2
different occasions and those fulfilling the criteria of HTN
(defined in “study related definition”) were labelled as
hypertensives. The data was entered and analyzed through
SPSS-20.

Fig. 1: Frequency of co-existent type 2 diabetes mellitus and
hypertension among all the patients
Table 2: Characteristics of co-existent type 2 diabetes mellitus and
hypertension patients
Variable
No.
%
Sex
Male
19
44.19
Female
24
55.81
Age (years)
52±11.71
BMI kg/m2
38.6±4.19
Mean Waist cm
85±13.73
Mean Weight kg
78±13.53
Systolic BP mmHg
158±14
Fasting BSL mg/dl
184±36
HbA1C%
10.28±2.5

DISCUSSION

RESULTS
Amongst the total 150 hypothyroid patients who were on
>100 µg of thyroxine/day, 107 were females (71.33%) and
43 patients (28.66%) were males with mean age 53±12.45
years. Mean BMI was 37.6±4.37kg/m2, mean systolic BP
was 55±18 mmHg, mean waist was 86±17.47 cm, mean
weight was 74±12.76 kg, mean fasting blood sugar level
was 156±24 mg/dl and mean HbA1C was 8.4±2.45%
(Table 1).The co-existent type 2 diabetes mellitus and
hypertension found in43 patients (28.66%), diabetes alone
found in 57 (38%) patients and 50 (33.33%) patients had
pre-diabetes (Fig. 1).
Table 1: Demographic information of the patients
Variables
No.
Gender
Male
43
Female
107
Age (years)
53±12.45
BMI kg/m2
37.6+4.37
Mean Waist cm
86±17.47
Mean Weight kg
74±12.76
Systolic BP mmHg
55±18
Fasting BSL mg/dl
156±24
HbA1C%
8.4+2.45

Among 43 co-existent type 2diabetes mellitus and
hypertension patients, 24 (55.81%) were females while 19
(44.19%) were males with mean age 52±11.71 years.
Mean BMI was 38.6±4.19 kg/m2, mean waist (cm) was
85±13.73, mean weight (kg) 78±13.53 kg, mean systolic BP
was 158±14 mmHg ranged between144-172 mmHg,
fasting BSL mean 184±36mg/dl ranged between 148-220
mg/dl, and mean HbA1C was 10.28±2.5% ranged between
7.78-12.78% (Table 2).

%
28.66
71.33

Hypothyroidism means low levels of thyroid hormones in
body. The cause is either primary, when disease is lying in
thyroid gland, secondary or tertiary cause are related to
pituitary and hypothalamus respectively. We randomly
included the hypothyroid patients visiting to OPD over one
year period. It included 71.33% females with age range of
35-65 years and 28.66% males with age ranging between
45-60 years, so hypothyroid females were 2.5 times more
than their sex counterparts.Also it was found that females
are more likely to suffer from hypothyroidism in their earlier
age as compared to males These gender based
differences in prevalence and age is matching with the
ones quoted in the world literature17,18.
In NHANES 1999-2002, the odds of having
hypothyroidism were 5 times greater in persons aged 80
years and older than in individuals aged 12-49 years17. The
Framingham study found hypothyroidism (TSH >10 mIU/L)
in 5.9% of women and 2.4% of men older than 60 years 18.
This study clearly reported a high prevalence of coexistent T2DM (38%), and T2DM & HTN ((28.66%), prediabetes (33.33%), in hypothyroid patients. This prevalence
of twin diseases in both genders is more as compared to
documented prevalence in the existing international
literature1,19.
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The prevalence studies published elsewhere have
reported hypothyroidism prevalence to be 11%-23% in
patients with T2DM.20-22Subramani et al23 conducted a
prevalence study in 2019 .The prevalence of diabetes was
found to be 7.7% and 7.9-16.5% in the general
population.19This varied observation in our study may be
multi-factorial.To be mentioned here are long history of
disease, poor knowledge of the illness, non specific clinical
symptoms, poor compliance, lack of resources, alternate
modes of treatment, unhealthy life style, social norms,
resistant hypothyroidism, obesity, and late diagnosis.The
prevalence of co-existent diabetes and hypertension in
hypothyroidism, it was found that the hypothyroid pts who
were more obese, had more BMIs were more likely to have
co existent diabetes and hypertension.
In patients with co-existent type 2 diabetes mellitus
and hypertension had more body mass index than the
diabetes alone and pre-diabetes patients, this frequency of
overweight and obese population is also concordant with
that mentioned elsewhere in the literature, where the cause
of this metabolic syndrome was also published.24
Kouidhiet al24 published a study in 2013, they
compared thyroid function in obese and/or diabetic patients
with healthy normal controls, and concluded that TSH was
directly associated with both overweight, obesity and
insulin resistance.
Chakeret al25 conducted a prospective study on
Thyroid function and risk of type 2 diabetes in 2016. They
concluded that the relative risk of pre-diabetes and
diabetes is 1.09 times higher for every doubling of TSH
level, and the higher FT4 level, the lower the risk of prediabetes and diabetes with each 1pmole/L increase in TSH
the risk of developing diabetes in pre-diabetics is 0.93
times lower.23
This high prevalence of pre-diabetes in our study may
be because we didn’t relate the TSH values with the prediabetes/diabetes status in our study, had it done and it
might matching results. On the other hand this
contradictory finding in the prevalence of pre-diabetes in
hypothyroid pts can be explained by other factors i.e.
longer duration of the disease, severity of thyroid illness,
poor compliance to thyroid treatment, history of gestational
diabetes, or auto immune thyroid illness, sedentary life
style, all of these are potential risk factors for the
development of diabetes and pre-diabetes as mentioned in
the international literature.19,23
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