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Abstract
Background/Aim: The quality of life (QOL) of the person is shown to be 
severely impacted by conditions such as type 2 diabetes mellitus (T2DM) 
and hypertension. Aim of this study was to investigate how both these 
conditions affect QOL of patients dealing with those conditions. 
Methods: A total of 276 participants were divided into three groups: 
T2DM (45.00 %), hypertension (14.75 %) and both conditions (40.25 %). 
The analysis included monitoring blood pressure and blood sugar levels. 
Participants completed a health quality evaluation questionnaire and data 
were expressed as mean ± standard deviation. 
Results: The results indicated that the duration of these diseases sig-
nificantly impacted individuals' health. Physically, women were more ad-
versely affected (12 %) than men (9.2 %) across all groups. Additionally, 
participants with mixed diets and both conditions experienced more neg-
ative effects (10.86 %) compared to vegetarians (6.25 %). It was found that 
individuals with T2DM and hypertension concurrently had a considerably 
lower QOL compared to those without these conditions. 
Conclusions: The study highlights that the type of diet and the duration 
of the disease significantly influence the QOL of patients. These factors 
were found to have a substantial impact on the overall well-being of indi-
viduals with T2DM and hypertension.
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Introduction

According to the World Health Organization 
(WHO), health encompasses not only the absence 
of illness and infirmity but also the presence of 
physical, mental and social well-being.1 Health-
related quality of life (HRQOL) is clinically 
defined as “the functional effect of an illness 
and its subsequent therapy upon a patient, as 
perceived by the patient”.2 Managing chronic 
conditions often poses significant daily challenges 
for patients.3 Type 2 diabetes mellitus (T2DM) 
is a complex metabolic disorder with multiple 
interrelated factors. Insulin therapy for T2DM can 
significantly impact the quality of life (QOL), either 

positively or negatively, depending on its effect on 
symptoms of hyperglycaemia or hypoglycaemia.4 
This condition is shown to severely affect the 
QOL of individuals. Beyond altering physiological 
processes, T2DM also contributes to various 
associated disorders, leading to numerous 
psychological issues.5 The short-term impact of 
glycaemic control on QOL remains contentious. 
Multiple studies using various metrics, such 
as the SF-36, have shown limited evidence 
of a direct correlation between glycaemic 
management and HRQOL.6–11 It is well recognised 
that diabetes-related complications, such as 



Study participants
A total of 276 patients, aged 18 to 60, participat-
ed in this six-month observational study at a ter-
tiary care hospital in India. The study population 
included individuals with T2DM (42 %), hyper-
tension (14.75 %) and those with both conditions 
(40.25 %). Demographic information was collect-
ed after participants signed consent forms. Pa-
tients were screened according to inclusion and 
non-inclusion/exclusion criteria. Included were 
males and females aged 18-60 years. Diabetic, hy-
pertensive individuals and patients having both 
T2DM and hypertension were included in this 
study. The likelihood of comorbid conditions in-
creases in individuals over 60 years of age, lead-
ing to a corresponding rise in the number of med-
ications used for treatment. Therefore, patients 
over the age of 60 were excluded from this study. 
Excluded were those with comorbid conditions 
(such as obesity, dyslipidaemia, cardiovascular 
diseases, chronic kidney disease, chronic liver 
disease, cancer), pregnant and lactating women 
and participants with a history of hepatotoxic 
drug intake, alcohol consumption, experiencing 
mental health complications or severe chronic or 
acute liver diseases.

The clinical protocol was approved by the Insti-

Methods

peripheral neuropathy, coronary artery disease 
and peripheral vascular disease, significantly 
reduce HRQOL.12–15 Hypertension is a common 
comorbidity of T2DM that further burdens QOL.16 
Individuals aware of their high blood pressure 
generally report lower QOL in terms of general 
health, physical functioning, energy levels and 
mental health compared to those unaware of 
their condition.17 Although hypertension is often 
considered asymptomatic, it is associated with 
poor HRQOL due to comorbidities, complications, 
awareness of the diagnosis and side effects from 
antihypertensive medications.18

This study investigated the impact of concurrent 
T2DM and hypertension on patients’ QOL. By 
analysing various health parameters and utilising 
the SF-36 questionnaire, the research aimed 
to understand how these comorbid conditions 
affect physical and psychological well-being and 
provide insights into the significant challenges 
faced by individuals managing both T2DM and 
hypertension.

tutional Ethics Committee (Project Number: IEC-
2341) and conducted in accordance with the Dec-
laration of Helsinki and the Code of Good Clinical 
Practice. Informed consent was obtained from 
each participant, ensuring privacy and confi-
dentiality. Standard treatment was not withheld 
from any patient during the study. This obser-
vational study was carried out at the Maharishi 
Markandeshwar Institute of Medical Science and 
Research (MMIMSR), Mullana, India after receiv-
ing ethical committee approval.

Assessment parameters
Height and weight of the participants were re-
corded to calculate BMI. As part of the research, 
fasting and random blood sugar levels (FBS & 
RBS) and glycated haemoglobin (A1c) were mea-
sured for diabetic individuals.

Blood pressure was assessed using a calibrated 
sphygmomanometer, with the individual seated 
in a chair, feet flat on the floor and arms at heart 
level for at least five minutes prior to measure-
ment. Both systolic and diastolic blood pressure 
readings were recorded.

Each patient completed the SF-36 questionnaire 
to assess their health-related QOL (HRQOL). The 
SF-36, originating from the Medical Outcomes 
Study, is a widely used tool for evaluating self-re-
ported health outcomes.19 It includes 36 questions 
covering eight different health categories.20 This 
research specifically focused on two domains of 
the questionnaire: physical and psychological 
well-being.

The medical records of the hospitalised patients 
who met the study criteria were reviewed daily 
after receiving the informed consent. The data 
were collected from the general medicine depart-
ment of MMIMSR. All necessary details of the pa-
tients, including drug therapy were collected and 
documented in the data collection form designed 
according to the needs of the study. Questions re-
lated to HRQOL were asked according to SF-36. 
The collected data were scrutinised and checked 
for completeness and clarity and were later anal-
ysed using Microsoft Excel.

Statistical analysis
The sample size was determined using the for-
mula for estimating a single percentage [n = 
(Z2P(1-P)/m2], where Z is the standard normal 
variable at a 95 % confidence level (1.96), m in-
dicated the margin of error, and p represented 
the expected 70 % prevalence of T2DM and hy-
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The demographic details of patients are pre-
sented in Table 1. The study included 110 pa-
tients with T2DM, of which 59 (53.6 %) were 
male and 51 (46.4 %) were female. As shown in 
Table 1, the male age group of 60-69 years has 
the highest number of patients (40.9 %). A 77.3 
% of patients between the age group of 60-69 
years were male followed by (22.7 %) in the 
age group 70-79 years age group.

According to RBS and HbA1c data in Table 2, 
the age trend shows that T2DM affected 77.3 
% (n = 85) of patients aged 60-69 years and 
33.7 % (n = 25) of patients aged 70-79 years. 
Obesity was present in 21.9 % of the partici-
pants overall. T2DM became more prevalent 
as participants’ BMI increased. The patients’ 
mean BMI was found to be 24.31 ± 3.49 kg/m2.

Table 3 data demonstrates that patients’ QOL 
was impacted by the duration of their illness. 
Most afflicted patients (57.89 %) were those 
who have had both illnesses for more than 20 
years. Of the 276 patients, 38.09 % of patients 
with T2DM and hypertension, 36.8 % of dia-
betic patients and 30 % of hypertensive pa-
tients indicated poor health. 

Table 4 compares the overall health of the pa-
tients from a year ago in terms of gender, appe-
tite, diet and smoking status for patients with 

Results

Table 2: Random blood sugar levels (RBS) and glycated haemoglobin (HbA1c) data

Age 
(years)

RBS
 (> 140 mg/dL)

HbA1c
(> 5.7 %)

N
(%)

N
(%)

Blood pressure
(BP)

Table 1: Demographic details and baseline characteristics

Variables Diabetes
(%)

Hypertension
(%)

Both
(%)

Diet
Vegetarian

Mixed

Age (year)
21-30

31-40

41-50

51-60

Appetite
Normal

Reduced

Smoking status
Smoker

Non smoker

Anthropometric
parameters

Weight (kg)

BMI (kg/m2)

38.46

45.89

37.50

47.05

43.15

42.40

50.61

40.00

46.57

40.38

60.34

22.85

Pre-diabetic

Diabetic

Pre-diabetic

Diabetic

Pre-diabetic

Diabetic

2 (0.72 %)

3 (1.08 %)

8 (2.90 %)

20 (7.24 %)

6 (2.17 %)

73 (26.44 %)

5 (1.81 %)

5 (1.81 %)

17 (6.15 %)

17 (6.15 %)

60 (21.70 %)

60 (21.70 %)

High systolic BP

High diastolic BP

High systolic BP

High diastolic BP

High systolic BP

High diastolic BP

5 (1.80 %)

28 (10.14 %)

79 (28.62 %)

21-30

31-40

41-50

50.00

67.00

32.50

17.64

15.78

15.83

18.51

16.92

34.00

83.00

59.84

22.59

12.30

21.91

25.00

35.29

41.05

41.70

30.86

43.07

12.32

19.70

63.21

23.89

diabetes, hypertension and both conditions 
together.

Table 5 demonstrates the effect of the disease 
on their daily work during 4 weeks. In each 
category more people have responded to yes 
for the given questions as their physical health 
was affected during 4 weeks.

Pre-diabetic

Diabetic

4 (1.44 %)

111 (40.21 %)

78 (28.26 %)

78 (28.26 %)

High systolic BP

High diastolic BP
115 (41.16 %)51-60

Normal random blood glucose level (RBS): (80-130mg/dL); Normal HbA1c: < 5.7 %, Pre-diabetic (5.7-6.4 %), Diabetic 
(≥ 6.5 %); Normal blood pressure (BP): systolic ≤ 139 mm Hg, Diastolic ≤ 89 mm Hg; High systolic BP, mm Hg (> 140 
mm Hg), High diastolic BP, mm Hg (> 90 mm Hg);

pertension. A correction formula was applied to 
adjust the sample size. Descriptive statistics, in-
cluding mean, frequencies and percentages, were 

used for categorical data analysis. Microsoft Ex-
cel was employed to calculate qualitative vari-
ables, which were expressed as frequencies (%).
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Table 3: Comparison of general domains of quality of life in diabetic and hypertensive patients 
with duration of disease

Table 4: Questions related to general health in patients with type 2 diabetes mellitus (T2DM), hypertension and both

Duration of 
disease (years)

Patients
with Questions

Quality of life (QOL)

How would you compare your general health from one year ago?

Poor Fair Good Very good Excellent

Gender (n)
Male 

(43.11 %)
Female 

(56.89 %)

Diet (n)
Veg 

(46.00 %)
Mixed 

(54.00 %)

Appetite (n)
Normal

(30.07 %)
Reduced
(69.92 %)

Smoking status (n)
Smoker

(27.89 %)
Non smoker

(72.18 %)

Diabetes (N = 125) (45.00 %)

Hypertension (N = 40) (14.75 %)

Both (N = 111) (40.25 %)

0-5 (N = 15)
6-10 (N = 23)
11-15 (N = 29)
16-20 (N = 42)
> 20 (N = 16)

T2
DM

Hy
pe

rt
en

si
on

0-5 (N = 4)
6-10 (N = 5)
11-15 (N = 11)
16-20 (N = 14)
> 20 (N = 6)

0-5 (N = 11)
6-10 (N = 19)
11-15 (N = 27)
16-20 (N = 35)
> 20 (N = 19)

2

8

12

16

8

0 2 1 1 1 2 2 2

6 4 6 3 3 8 7 7

10

1 1 0 2 2 2 1 2

7 8 6 8 8 8 10

16

2 3 1 5 2 3 2 3

23 13 11 13 24 7 29

23

5 4 3 9 3 6 2 71

25 17 29 16 33 10 34

Much better 
now than one 
year ago
Somewhat 
better now 
than one year 
ago
About the 
same
Somewhat 
worse now 
than one year 
ago
Much worse 
than one year 
ago

Much better 
now than one 
year ago
Somewhat 
better now 
than one year 
ago
About the 
same

0

0

4

5

3

2

7

12

17

11

4

3

3

2

0

1

1

1

1

0

2

3

2

1

0

5

5

6

11

1

2

3

3

4

1

2

4

4

3

2

2

6

8

13

7

0

1

3

4

2

4

5

9

14

6

2

1

0

0

0

1

0

0

0

0

1

0

0

0

0
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Veg: vegetarian; 

Q1: Cut down the amount of time you spent on work or other activities; Q2: Accomplished less than you would like; Q3: Were limited in the kind of work or other 
activities; Q4: Had difficulty performing the work or other activities (for example, it took extra effort); Veg: vegetarian; T2DM: type 2 diabetes mellitus;

Table 5: Questions on physical health decline in 4 weeks

Patients
with Questions

During the past 4 weeks, have you had any of the following problems with your work or other regular daily
activities as a result of your physical health?

Gender
Male 

(43.11 %)
Female 

(56.89 %)

Diet
Veg 

(46.00 %)
Mixed 

(54.00 %)

Appetite
Normal

(30.07 %)
Reduced
(69.92 %)

Smoking status
Smoker

(27.89 %)
Non smoker

(72.18 %)

T2
DM

Hy
pe

rt
en

si
on

Bo
th

Hy
pe

rt
en

si
on

Bo
th

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

13.04
6.88

10.50
9.42
9.79

10.14
9.05

10.50

4.34
3.62
4.71
3.62
5.07
2.89
4.71
3.26
8.33
5.07

28.33
5.43
6.15
7.24
6.88
6.88

13.04
9.42

15.21
7.24

14.13
8.33

13.76
9.78

6.50
2.89
4.71
4.34
6.88
2.89
4.71
4.34

17.39
9.42

16.66
9.78

15.90
10.50
15.21
10.86

10.50
7.24

10.50
7.97

10.14
7.97
9.78
7.96

3.26
2.89
2.89
3.26
3.98
1.81
2.17
3.62

14.13
9.05

14.13
7.97

12.68
10.50
10.14
7.24

7.60
9.42
8.33
6.15
7.94
6.88
6.88
7.97

4.34
1.08
3.26
2.17
3.26
1.81
3.62
1.81
4.71
5.07
5.07
4.71
5.43
4.34
5.43
3.98

15.57
9.05

15.21
8.69

13.76
10.50
13.04
12.31

7.60
4.34
6.52
4.71
7.97
3.98
7.24
3.90

11.56
5.43

10.86
7.24
9.42
7.24

11.95
10.50

18.47
6.88

17.39
10.50
15.94
11.59
15.94
12.31

6.52
5.43
6.15
5.79
8.69
3.98
5.79
5.79

21.01
9.42

19.92
10.5
16.6
13.4

16.66
13.76

16.66
3.20
6.52
5.79
5.07
7.24
5.79
6.88

2.17
1.44
1.44
1.81
1.44
1.81
1.81
1.08
8.33
2.53
6.15
4.71
6.15
4.71
5.79
5.07

9.42
13.00
19.20
10.86
18.84
11.23
17.02
13.40

8.69
5.07
7.97
6.15

10.50
3.98
7.60
6.52

17.39
11.95
18.84
10.50
15.94
13.04
16.30
12.68

Q1

Q1

Q1

Q2

Q2

Q2

Q3

Q3

Q3

Q4

Q4

Q4

Somewhat 
worse now 
than one year 
ago
Much worse 
than one year 
ago

6

13

3

5

9

9

11

5

9

4

6

12

20

32

6

10

2

4

13

19

25

12

13

5

5

14

16

17

4

5

2

3

3

5

13

6

17

5

7

14

28

30

3

4

4

4

5

7

11

8

19

5

5

14

23

31

Much better 
now than one 
year ago
Somewhat 
better now 
than one year 
ago
About the 
same
Somewhat 
worse now 
than one year 
ago
Much worse 
than one year 
ago
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Health status and QOL were correlated with ill-
ness duration. The health situation gets worse 
the longer the ailment lasts. Patient’s respons-
es on questionnaires indicate that these con-
ditions interfere with their ability to function 
normally in their day-to-day life. Majority of 
the patients suffering from T2DM and hyper-
tension were considered to be in poor health 
state.

Conclusion

The clinical protocol was approved by Institution-
al Ethics Committee (Project Number: IEC-2341) 
on 9 December 2022. Informed consent was ac-
quired from each participant before conducting 
the interview while confidentiality and privacy 
was ensured.
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The purpose of this study was to determine the 
impact of T2DM and hypertension in patients’ 
HRQOL in order to gain a better understanding of 
their condition. People with T2DM and hyperten-
sion typically experience difficulties managing 
their everyday needs.21 Insulin therapy for T2DM 
can have a significant impact on HRQOL, either 
favourably by decreasing symptoms of high blood 
sugar, for instance, or unfavourably by escalating 
symptoms of low blood sugar.22 A total of 331 pa-
tients visited hospital during the studied period. 
Out of them 300 patients passed the inclusion 
criteria and were enrolled in the study. Amongst 
these 300 patients, 24 patients discontinued as 
they were not willing to participate. HRQOL de-
tects how well the person is able to manage their 
daily lifestyle.

It was found that patient’s QOL was impacted by 
the duration of their illness, as shown in Table 3. 
According to this study, individuals’ health was 
most significantly influenced if they had these 
conditions for more than 20 years. The majority 
of affected individuals (57.89 %) had experienced 
both conditions for over 20 years. Thirty percent 
of the 276 patients had poor health and 38.09 % 
of the patients with T2DM and hypertension had 
the same condition. The data represented in Table 
4 reflects the general health condition of patients 
as compared to one year ago. Majority of patients 
reported that their health condition worsened in 
one year. According to the data, female patients 
consuming mixed diet and did not smoke, had 
decreased appetites and typically reported be-
ing in worse condition than they were a year ago 
in all categories (T2DM, hypertension and both). 
The decline in health was especially noticeable 
in women, many of whom report feeling “much 
worse” or “somewhat worse.” In the same way, pa-
tients who had inconsistent diets and decreased 
appetites tend to rate their health negatively more 
frequently. Compared to smokers, non-smokers 
reported worse health more often, suggesting 
that these variables have a big impact on patients’ 
perceptions of their current and prior year’s 
health. The information in Table 5 illustrates how 
these individuals’ everyday routines were impact-
ed by their physical condition. Females were more 
negatively impacted (12 %) than males (9.2 %) in 
each area in terms of their physical health. Diabet-
ic and hypertensive patients with mixed diet were 
observed to be adversely affected (10.86 %) than 
vegetarians (6.25 %) however in category of both, 

Discussion patients who follow a vegetarian diet were highly 
impacted (12.83 %).

Study has some limitations. The age range for this 
study was restricted between the ages of 18 and 
60 years. Additionally, excluded were comorbid 
diseases which may change the physiology of the 
disease. A further limitation of this study was the 
exclusion of lactating and pregnant women. More-
over, this study’s sample size was modest; a big-
ger group of patients would provide more insight.

50 Goel et al. Scr Med. 2025 Jan-Feb;56(1):45-52.



This research received no specific grant from any 
funding agency in the public, commercial, or not-
for-profit sectors.

Funding

The data that support the findings of this study 
are available from the corresponding author 
upon reasonable individual request.

Data access

Simran Goel (SG):
0009-0000-2557-6303
Sristi Anupam (SA):
0009-0004-0842-5836
Karun Bhatti (KB):
0009-0008-6617-7518
Dinesh Kumar Mehta (DKM):
0000-0003-4908-7437
Rina Das (RD):
0000-0002-2535-2729

Author ORCID numbers

Conceptualisation: RD
Methodology: SG, SA
Software: SA
Formal analysis: DKM, RD
Investigation: SG
Resources: RD
Data curation: SG
Writing - original draft: SA
Writing - review and editing: RD
Visualisation: DKM
Supervision: KB
Project administration: KB

Author contributions

References

1. Svalastog AL, Donev D, Kristoffersen NJ, Gajović S. Con-
cepts and definitions of health and health-related values 
in the knowledge landscapes of the digital society. Croat 
Med J. 2017;58(6):431-5. doi: 10.3325/cmj.2017.58.431.

2. Reeve B. International Society for Quality of Life Re-
search (ISOQOL). In: Michalos AC. (Eds). Encyclopedia 
of Quality of Life and Well-Being Research. Dordrecht, 
NA: Springer, 2014. pp. 3330-3331. doi: 10.1007/978-
94-007-0753-5_1508.

3. Kirkman MS, Briscoe VJ, Clark N, Florez H, Haas LB, 
Halter JB, et al. Diabetes in older adults. Diabetes Care. 
2012 Dec;35(12):2650-64. doi: 10.2337/dc12-1801.

4. Glasgow RE, Osteen VL. Evaluating diabetes education: 
Are we measuring the most important outcomes? Dia-
betes Care. 1992;15(10):1423-32. doi:10.2337/di-
acare.15.10.1423.

5. Garg P, Duggal N. Type 2 diabetes mellitus, its impact 
on quality of life and how the disease can be managed-a 
review. Obes Med. 2022;35:67-79. doi: 10.1016/j.
obmed.2022.100459.

6. Lloyd A, Sawyer W, Hopkinson P. Impact of long-term 
complications on quality of life in patients with type 2 
diabetes not using insulin. Value Heal. 2001;4(5):392-
400. doi: 10.1046/j.1524-4733.2001.45029.x.

7. Bin Rakhis SA, AlDuwayhis NM, Aleid N, AlBarrak AN, 
Aloraini AA. Glycemic control for type 2 diabetes mel-
litus patients: a systematic review. Cureus. 2022:118-
229. doi: 10.7759/cureus.26180.

8. Bratke H, Biringer E, Margeirsdottir HD, Njølstad PR, 
Skrivarhaug T. Relation of health-related quality of life 
with glycemic control and use of diabetes technology 
in children and adolescents with type 1 diabetes: re-
sults from a national population based study. J Diabe-
tes Res. 2022;2022:117-28. doi: 10.1155/2022/8401328.

9. Svedbo Engström M, Leksell J, Johansson UB, et al. 
Health-related quality of life and glycaemic control 
among adults with type 1 and type 2 diabetes - A na-
tionwide cross-sectional study. Health Qual Life Out-
comes. 2019;17(1):225-39. doi:10.1186/s12955-019-
1212-z.

10. Jacobson AM. Impact of improved glycemic control on 
quality of life in patients with diabetes. Endocr Pract. 
2004;10(6):502-8. doi: 10.4158/EP.10.6.502.

11. Billings LK, Handelsman Y, Heile M, Schneider D, Wyne 
K. Health-related quality of life assessments with 
once-weekly glucagon-like peptide-1 receptor agonists 
in type 2 diabetes mellitus. J Manag Care Spec Pharm. 
2018;24(9):S30-S41. doi: 10.18553/jmcp.2018.24.9-a.
s30.

12. Klein R, Moss SE, Klein BEK, Gutierrez P, Mangione CM. 
The NEI-VFQ-25 in people with long-term, type 1 dia-
betes mellitus: The wisconsin epidemiologic study of 
diabetic retinopathy. Arch Ophthalmol. 
2001;119(5):733-740. doi: 10.1001/archopht.119.5.733.

13. Hänninen J, Takala J, Keinänen-Kiukaanniemi S. Quali-
ty of life in NIDDM patients assessed with the SF-20 
questionnaire. Diabetes Res Clin Pract. 1998;42(1):17-
27. doi: 10.1016/S0168-8227(98)00085-0.

14. Glasgow RE, Ruggiero L, Eakin EG, Dryfoos J, Choba-
nian L. Quality of life and associated characteristics in 
a large national sample of adults with diabetes. Diabe-
tes Care. 1997;20(4):562-7. doi: 10.2337/di-
acare.20.4.562.

15. Wändell PE. Quality of life of patients with diabetes 
mellitus: An overview of research in primary health 
care in the Nordic countries. Scand J Prim Health Care. 
2005;23(2):68-74. doi: 10.1080/02813430510015296.

16. Zhang JT, Chen KP, Guan T, Zhang S. Effect of aliskiren 
on cardiovascular outcomes in patients with prehy-
pertension: A meta-analysis of randomized controlled 
trials. Drug Des Devel Ther. 2015;9:1963-71. doi: 
10.2147/DDDT.S75111.

51Goel et al. Scr Med. 2025 Jan-Feb;56(1):45-52.



17. Mena-Martin FJ, Martin-Escudero JC, Simal-Blanco F, Car-
retero-Ares JL, Arzua-Mouronte D, Herreros-Fernandez 
V. Health-related quality of life of subjects with known 
and unknown hypertension: Results from the popula-
tion-based Hortega study. J Hypertens. 2003;21(7):1283-
9. doi: 10.1097/00004872-200307000-00015.

18. Soni RK, Porter AC, Lash JP, Unruh ML. Health-related 
quality of life in hypertension, chronic kidney disease, 
and coexistent chronic health conditions. Adv Chronic 
Kidney Dis. 2010;17(4). doi: 10.1053/j.ackd.2010.04.002.

19. Ware JE. SF-36 Health survey update. Spine (Phila Pa 
1976). 2000;25(24):3130-9. doi: 10.1097/00007632-
200012150-00008.

20. Ware JE Jr, Sherbourne CD. The MOS 36-item short-
form health survey (SF-36). I. Conceptual framework 
and item selection. Med Care. 1992 Jun;30(6):473-83. 
PMID: 1593914.

21. Nakanishi N, Suzuki K, Tatara K. Serum γ-glutamyl-
transferase and risk of metabolic syndrome and type 2 
diabetes in middle-aged Japanese men. Diabetes Care. 
2004;27(6):1427-32. doi: 10.2337/diacare.27.6.1427.

22. Sattar N, Scherbakova O, Ford I, et al. Elevated alanine 
aminotransferase predicts new-onset type 2 diabetes 
independently of classical risk factors, metabolic syn-
drome, and C-reactive protein in the West of Scotland 
Coronary Prevention Study. Diabetes. 2004;53(11):2855-
60. doi: 10.2337/diabetes.53.11.2855.

52 Goel et al. Scr Med. 2025 Jan-Feb;56(1):45-52.


