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Abstract 
 

Background and Objective: The prevalence and incidence of diabetes and cardiovascular diseases       

(CVD) have been increasing in the past few decades. Determining the prevalence of these diseases helps in 

the early diagnosis of people at risk, facilitates prevention efforts, and helps reduce the disease burden, mor-

tality, and potential economic impacts on individuals, families, healthcare systems, and society. This study 

aims to determine the prevalence of comorbidity between diabetes and a history of CVD in the Shahrekord 

Cohort Study participants. 
 

Methods:  This descriptive comorbidity sub-study included 10,075 participants from the registration phase 

of the Shahrekord Cohort Study. Data were analyzed using SPSS version 26. 
 

Findings: The overall prevalence of comorbidity between diabetes and a history of cardiovascular diseases 

(CVD) was 55.58 per 1,000 participants (95% CI: 51.11–60.05). The comorbidity was found to be highest 

among several subgroups, specifically: women, illiterate individuals, those who were widowed or divorced, 

retirees, and individuals with a family history of the disease in first-degree relatives, as well as urban resi-

dents.  
 

Conclusion: Knowledge of the prevalence of diabetes, CVD, and comorbidity of these diseases and the 

associated risk factors in the community is essential for developing medical strategies to interrupt the pro-

gression from one disease to comorbidity. Early intervention in the treatment and control of diabetes or 

common risk factors may prevent the onset of CVD and vice versa. 
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Introduction
     Non-communicable diseases (NCDs) are the main 
causes of health threats worldwide, with seven out of 
ten deaths globally related to these conditions. The in-
crease in life expectancy and the rapid growth of the 
aging population have led to a greater burden of NCDs 
(1, 2). Over the past decade, the number of deaths from 
non-communicable diseases and disability-adjusted life 
years (DALYs) have increased (3). 
Cardiovascular diseases (CVD) are the main cause of 
death in the world. According to the report of the 
World Health Organization in 2019, 32% of all global 
deaths occurred due to CVD (4). In Iran, cardiovascular 
diseases are the leading cause of death. The mortality 
rate from CVD has been rising, accounting for 35% of 
all deaths in the country in 2016 (5, 6). Diabetes is the 
most common metabolic disease and a major cause of 
morbidity and mortality(7). The simultaneous exist-
ence of two or more chronic diseases in one person is 
known as comorbidity(8). According to global esti-
mates, the average prevalence of comorbidity of NCDs 
in 2017 in 28 developing countries was reported as 
7.8% (2, 9). Lifestyle factors such as obesity, inactivity, 
alcohol consumption are among the factors associated 
with comorbidity(10).  
 According to recent studies, approximately 75% of 
adults with diabetes have two or more comorbidities 
(11, 12). One of the main comorbidities of diabetes is 
cardiovascular disease, which is estimated to affect 
about one third (32.2%) of people with diabetes. Type 
2 diabetes is an important risk factor for cardiovascular 
diseases, including stroke (13, 14). 
The coexistence of diabetes and CVD, known as comor-
bidity, not only exacerbates the disease burden but also 
worsens prognosis, reduces quality of life, and increas-
es healthcare utilization(1). Identifying the prevalence 
and distribution of this comorbidity across different 
sociodemographic groups is crucial for designing effec-
tive prevention, screening, and management strate-
gies(5). 
Primary manifestations of CVD in diabetes usually ap-
pear as peripheral arterial diseases and high blood 
pressure (16.2%) as well as heart failure and MI 
(14.7%). The risk of heart failure in patients with dia-
betes is 40% higher compared to non-diabetic people 
(15). The chance of death in patients with type 2 diabe-
tes and CVD at the same time is 4.56 (3.34 - 5.81) com-
pared to patients who had neither type 2 diabetes nor 
CVD (14). The results of the National Health and Nutri-
tion Cohort Study (NHANES) showed that 26.3% of 
strokes were related to diabetes, with the risk of stroke 
in people with diabetes being twice as high, leading to a 
50% increase in hemorrhagic strokes(16).  
Understanding the course of diabetes, MI, stroke and 
the comorbidity of these diseases along with the relat-
ed risk factors is necessary to develop medical strate-
gies to stop the progression from one disease to multi-

ple diseases. Evidence shows that early intervention in 
the treatment and control of diabetes or common risk 
factors may prevent the onset of CVD(16). Identifying 
multiple NCD patterns is useful for several reasons in-
cluding generating hypotheses about disease progres-
sion or pathways, enhancing prevention and manage-
ment strategies, and improving prediction of health 
care utilization and adverse health outcomes(14). 
Iran is currently undergoing a demographic transition 
from a predominantly young population to an aging 
one. According to World Health Organization estimates, 
by 2050, Iran—a developing country—will have a sig-
nificantly higher proportion of elderly citizens. Addi-
tionally, the growth of the urban population and life-
style changes have escalated the risk of non-
communicable diseases (17). This combination of de-
mographic shifts and lifestyle factors has led to a sub-
stantial rise in non-communicable and multiple chronic 
diseases in Iran (18). 
Iran, like many developing countries undergoing rapid 
urbanization and lifestyle changes, faces an increasing 
burden of NCDs (3). The PERSIAN Cohort, including the 
Shahrekord site, provides a valuable opportunity to 
investigate chronic disease patterns in diverse Iranian 
populations. However, evidence regarding the preva-
lence of comorbidity between diabetes and CVD in this 
population remains limited. 
Since no previous study has examined the comorbidity 
of diabetes and cardiovascular disease history in the 
province, and accurate data on its prevalence are lack-
ing, this study aims to determine and quantify the 
prevalence of this comorbidity. Using cohort study da-
ta—collected through participant self-reports, inter-
viewer assessments, and diagnostic tests—we seek to 
identify and measure the coexistence of diabetes and 
cardiovascular disease history in the population. 
 
Methods 
 
  Statistical population, sampling, and sample size: 
As a sub-study of the Shahrekord cohort study, this 
research incorporated the baseline data collected dur-
ing the enrollment phase. The research plan of the 
Shahrekord cohort study includes the study of health 
and non-communicable diseases of Chaharmahal and 
Bakhtiari province and the Persian Shahrekord cohort 
study. This study is a 20-year prospective epidemio-
logical study, which was approved by the University 
Research Council in December 2014 and was imple-
mented with the notification of the Iranian Ministry of 
Health, Treatment and Medical Education (19). This 
study is a population-based cohort, drawing an initial 
sample of at least 10,075 individuals. As one of the 
national Persian Cohort centers located in the south-
west of Iran, its primary aim is to investigate the gen-
eral health status, chronic and non-communicable 
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diseases, and associated risk factors in the adult popu-
lation aged 35 to 70. The total sample size includes 
7,034 people from Shahrekord city and 3,041 people 
from the rural areas of Ardal city, both located within 
Chaharmahal and Bakhtiari province.  
Shahrekord cohort data was collected using a stand-
ard questionnaire to obtain general, physical condi-
tion, health, socio-economic, and occupational history 
from all participants. Objective data included the 
measurement of weight, height, and abdominal cir-
cumference (for BMI calculation) and blood pressure. 
Laboratory tests for the cohort program measured 
blood cholesterol and fasting blood sugar. Additional-
ly, trained interviewers recorded specific data on 
physical activity and reviewed medical records for 
information on drugs and treatments related to cardi-
ovascular diseases and diabetes (19). 
Using data from the cohort enrollment phase, we es-
timated the prevalence of diabetes and history of car-
diovascular diseases in people regardless of comor-
bidity.  
  Data analysis: 
Descriptive statistics were used to summarize the 
demographic characteristics of the study participants, 
and the results are presented as frequencies, means, 
and standard deviations. 
 
Results  
  The participants in the first phase of the Shahrekord 
Persian Cohort Study ranged from 35 to 70 years of 

age, with a recorded mean ± SD age of 49.60±9.36 
years. The cohort exhibited a gender distribution of 
53.2% women and 46.8% men. Urban residency ac-
counted for 69.8% of the study population, while 
30.2% were rural residents. Regarding ethnic compo-
sition, the Bakhtiari group represented the largest 
segment at 48.4%. Table 1 summarizes these baseline 
demographic characteristics. 

  The overall prevalence of diabetes was 11.4%, and 
the self-reported history of cardiovascular diseases 
(CVD) was 29.9%. The prevalence of specific condi-
tions within the study population included high blood 
pressure at 26.4%, a history of cardiac disease at 
5.6%, a history of Myocardial Infarction (MI) at 1.3%, 
and a history of stroke at 0.9%. These prevalence 
rates are visually presented in the accompanying Fig-
ure 1. 

  The findings of this study show that the highest 
prevalence rate of comorbidity of diabetes with a his-
tory of cardiovascular diseases was 55.58 per 1,000 
individuals (95% CI: 51.11–60.05). Conversely, the 
lowest prevalence rate reported was for the comor-
bidity of diabetes with a history of stroke, at 2.46 per 
1,000 individuals (95% CI: 1.49–3.43) within the 
Shahrekord cohort study population. Figure 2 pro-
vides further details regarding the prevalence of these 
specific comorbidities. 

       

Table 1: Demographic characteristics of the population. 

 
Variable 

 

 
Number 

 
Percentage 

 
Gender 
 

Male 4553 46.8 

Female 5180 53.2 

 
Residence 

Urban 6810 69.8 

Rural 2923 30.2 

 
 
Ethnicity 

Bakhtiari 4714 48.4 

Fars 3967 40.8 

Turk 647 6.6 

Other 405 4.2 

 
 
Level of Education 

Illiterate 2519 25.9 

Under Diploma 2561 26.4 

Diploma 1634 16.8 

Associate degree and Bachelor’s degree 1836 18.9 

Master’s degree and PHD 422 4.3 
 Single 157 1.6 
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Figure 1: Prevalence percentage of diabetes and history of cardiovascular diseases 

 

 

Figure 2: Prevalence of comorbidity of diabetes with a history of cardiovascular diseases 

        

         

 

 

 

 

Marital status Married 9137 93.9 

Widowed OR Divorced 439 4.5 
 
Employment 

No 4600 47.5 

Yes 674 7 

Retired 730 7.6 

Housewife 3670 37.9 

Socio-economic statusSoc First quarter 2436 25.3 

Second quarter 2394 24.7 

Third quarter 2577 26.6 

Fourth quarter 2266 23.4 
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Discussion 

The present study aims to determine the prevalence 
of comorbidity of diabetes and history of cardiovas-
cular diseases (high blood pressure, history of cardi-
ac disease, MI, and stroke). Bivariate logistic regres-
sion was used to determine the related factors in 
Shahrekord cohort study population. Independent 
variables were entered into a regression model to  
investigate their relationship with diabetes, a history 
of cardiovascular diseases (CVD), and the comorbidi-
ty of these conditions. The overall prevalence of dia-
betes was 11.4% and the history of CVD was 29.9%. 
Within the CVD group, the prevalence rates for spe-
cific conditions were: high blood pressure (26.4%), 
cardiac disease history (5.6%), MI history (1.3%), 
and stroke (0.9%). In a comparable cross-sectional 
analytic investigation, Shakeri et al. (2019) exam-
ined factors associated with diabetes and hyperten-
sion among individuals aged 35–65 in Mashhad. 
Their findings reported a prevalence of high blood 
pressure in 24.2% of the population and diabetes in 
7% (20). 
 In a 20-year cohort study focusing on the prevalence 
of multiple diabetes, heart disease and stroke in 
middle-aged women, Mishra et al. (2018) reported a 
high disease burden, with 56.6% prevalence for dia-
betes and 50.9% for cardiovascular disease. The 
comorbidity of these two conditions was found to be 
12.3% (18). In a 2018 study focusing on individuals 
over 60 years of age in the Sahlan area of Tabriz, 
Moghaddas et al. found that 44.42% of the elderly 
had hypertension and 20.81% had diabetes  (21). 
The overall prevalence of comorbidity involving dia-
betes and a history of cardiovascular disease (CVD) 
in the Shahrekord Cohort Study population was re-
ported at 55.55 per 1,000 studied individuals. Within 
this comorbidity, the rates (per 1,000) included dia-
betes co-occurring with hypertension (47.67), a his-
tory of cardiac disease (14.57), a history of MI 
(3.39), and stroke (2.46). For comparison, a similar 
study by Shakeri et al. (2019), using a bivariate lo-
gistic regression model to determine factors associ-
ated with diabetes and hypertension for 35–65 aged 
people in Mashhad, found that 7.3% of the people 
studied had both diabetes and hypertension (20). 
Similarly, Ntiyani et al. (2021) conducted a study on 
the prevalence of and factors associated with hyper-
tension, diabetes, stroke and heart attack multimor-
bidity in Botswana. Their study reported a 3.5% 
prevalence rate for the comorbidity of hypertension, 
diabetes, stroke, and heart attack within their sam-
ple population (11). 
A 2019 study by Quinones et al. examined multimor-
bidity in middle-aged and older adults, reporting 
that the combination of diabetes, arthritis, high 
blood pressure, and heart disease had a prevalence 
of 10% (22). For comparison, an earlier longitudinal 

study by Mishra et al. (2016) found a 16.8% preva-
lence for the multimorbidity involving diabetes, a 
history of cardiovascular disease, and stroke among 
mid-aged women (17). Considering that data on the 
prevalence of non-communicable diseases in the 
Shahrekord Cohort Study is based on self-reporting, 
the lower-than-expected prevalence of diabetes and 
CVD comorbidity in the present study may be due to 
potential underreporting. This underreporting could 
be attributed to participants' lack of knowledge 
about their conditions or their inaccurate self-
reporting, particularly concerning the history of MI 
and stroke.  
 
Conclusion 
  The present study revealed a relatively high preva-
lence of comorbidity between diabetes and cardio-
vascular diseases (CVD), with a rate of 55.58 per 
1,000 individuals in the studied population. The 
comorbidity was particularly pronounced among 
women, individuals with low educational attainment, 
widowed or divorced persons, retirees, those with a 
positive family history of chronic diseases, and urban 
residents. These findings underscore the urgent 
need for targeted prevention and control strategies 
tailored to high-risk groups. Early detection, im-
proved access to routine screening, and community-
based interventions aimed at lifestyle modification 
could play a crucial role in reducing the burden of 
this dual morbidity. Strengthening public health pol-
icies focused on education, equitable healthcare ser-
vices, and timely management may help curb the 
growing prevalence and associated complications of 
these non-communicable diseases. 
 
Footnotes 

 Acknowledgments: We would like to express our sin-
cere gratitude to the study team at Shahrekord Uni-
versity of Medical Sciences and the Shahrekord Co-
hort Study team in Shahrekord for their valuable 
cooperation in conducting this study. Their partici-
pation and support played a crucial role in the frui-
tion of this research. 

 Authors' Contribution: Study concept and design: 
Mousavi,Masoumeh Sadat and Parzhin Khazdoozi  
.Acquisition of data: Shaghayegh Rastgoo and Nahid 
Jahangiri.Interpretation of data: Moluk Hadi Alijanvand. 
Drafting of the manuscript: Mousavi, Masoumeh Sadat . 
Critical revision of the manuscript for important intel-
lectual content: Mousavi, Masoumeh Sadat and Parzhin  
Khazdoozi. Statistical analysis: Moluk  Hadi Alijanvand. 
Administrative, technical, and material support: 
Mousavi, Masoumeh Sadat. Study supervision: Mousavi, 
Masoumeh Sadat. 



Khazdoozi P et al 

25 Jundishapur J Health Sci. 2025; 17(4) 

 Conflict of Interests Statement: The authors declare 
that they have no conflict of interests. This includes no 
funding or research support beyond the stated sources, 
no employment or personal/financial interests, no 
stocks or shares in companies, no consultation fees, no 
patents, and no relevant personal or professional rela-
tions with organizations or individuals (e.g., family rela-
tionships). Furthermore, the authors hold no unpaid 
membership in any relevant government or non-
governmental organization, and none of the authors 
serve as an editorial board member or a reviewer of 
this journal. 

 Ethical Approval: The study was reviewed and ap-
proved by the Ethics Committee in Research of 
Shahrekord University of Medical Sciences (Ethics 
Code: IR.SKUMS.REC.1401.113). All participants pro-
vided informed consent to participate in the 
Shahrekord Cohort Study. All individual data collected 
remain strictly confidential and coded. 

 Funding/Support: The study received no specific fund-
ing or grant support. Ethical approval was obtained 
with the code IR.SKUMS.REC.1401.113 from the Ethics 
Committee in Research of Shahrekord University of 
Medical Sciences. 

 

 

  Reference 

1. NCD Countdown 2030 collaborators. NCD Countdown 

2030: worldwide trends in non-communicable disease 

mortality and progress towards Sustainable Development 

Goal target 3.4. Lancet. 2018 Sep 22;392(10152):1072-

1088. doi: 10.1016/S0140-6736(18)31992-5.  ] PMID[ 

 .2 World Health Organization. Non-communicable disease 

prevention and control: a guidance note for investment 

cases. Geneva: World Health Organization; 2019. 

 .3  Budreviciute A, Damiati S, Sabir DK, Onder K, Schuller-

Goetzburg P, Plakys G, et al. Management and prevention 

strategies for non-communicable diseases (NCDs) and 

their risk factors. Front Public Health. 2020;8:788. 
http://doi.org/10.3389/fpubh.2020.574111.  ] PMID[ 

 .4  Khorrami Z, Rezapour M, Etemad K, Yarahmadi S, 

Khodakarim S, Mahdavi Hezaveh A, et al. The patterns of 

non-communicable disease multimorbidity in Iran: a 

multilevel analysis. Sci Rep. 2020;10(1):1-

11.http://doi.org/10.1038/s41598-020-59668-y.  ] PMID[ 

.5 Duceppe E, Parlow J, MacDonald P, Lyons K, McMullen 

M, Srinathan S, et al. Canadian Cardiovascular Society 

Guidelines on Perioperative Cardiac Risk Assessment and 

Management for Patients Who Undergo Noncardiac 

Surgery. Can J Cardiol. 2017 Jan;33(1):17-32. doi: 

10.1016/j.cjca.2016.09.008. 

http://doi.org/10.1016/j.cjca.2016.09.008.  ] PMID[ 

.6 Ghasemi Ghale Ghasemi SM, Sadeghi R, Tol A, Mirzaei H, 

Hassanzadeh Aghasemi. Assessing the effect of educational 

intervention on cardiovascular risk factors prevention 

among girl students of secondary course in high school: 

Application of Social Cognitive Theory. J Nurs Educ. 

2017:26-37 . Available from: 

https://jne.ir/browse.php?a_id=814&sid=1&slc_lang=en 

.7 Thagizadeh A, Ghahramanian A, Zamanzadeh V, 

Aslanabadi N, Onyeka TC, Ramazanzadeh N. Illness 

perception and cardiovascular risk factors in patients with 

myocardial infarction undergoing percutaneous coronary 

intervention in Iran. BMC Cardiovasc Disord. 

2022;22(1):245.http://doi.org/10.1186/s12872-022-

02684-9.  ] PMID[ 

.8 Zeyfang A, Wernecke J, Bahrmann A. Diabetes Mellitus at 

an Elderly Age. Exp Clin Endocrinol Diabetes. 2023 

Feb;131(1-2):24-32. doi: 10.1055/ a-1946-3728. 
http://doi.org/10.1055/a-1946-3728.  ] PMID[ 

.9 Asogwa OA, Boateng D, Marzaà-Florensa A, Peters S, 

Levitt N, van Olmen J, et al. Multimorbidity of non-

communicable diseases in low-income and middle-income 

countries: a systematic review and meta-analysis. BMJ 
Open.2022;12(1):e049133.https://doi.org/10.1136/bmjo

pen-2021-049133.  ] PMID[ 

 .11 Zarei H, Norasteh AA, Koohboomi M. The relationship 

between muscle strength and range of motion in lower 

extremity with balance and risk of falling in elderlies. Phys 
Treatments-Spec Phys Ther J. 2020;10(1):33-40. Available 

from; 

https://ptj.uswr.ac.ir/browse.php?a_id=415&sid=1&slc_l

ang=en 

.11  Ntiyani N, Letamo G, Keetile M. Prevalence of and 

factors associated with hypertension, diabetes, stroke and 

heart attack multimorbidity in Botswana: evidence from 

STEPS 2014 survey. PLoS One. 2022;17(3):e0265722. 
http://doi.org/10.1371/journal.pone.0265722  ] PMID[ 

 .12 Zheng B, Su B, Udeh-Momoh C, Price G, Tzoulaki I, 

Vamos E, et al. Associations of cardiovascular and non-

cardiovascular comorbidities with dementia risk in 

patients with diabetes: results from a large UK cohort 

study. J Prev Alzheimers Dis. 2022;9(1):86-

91.https://doi.org/10.14283/jpad.2022.8 .  ] PMID[ 

.13 Rahimian E. Risk factors for cardiovascular 

complications in patients with type II diabetes: predictive 

role of psychological factors, social factors and disease 

characteristics. J Fundam Ment Health. 2011;13(51):93-

278.Availablefrom: 

https://www.magiran.com/paper/937869 

 .14 Ma CX, Ma XN, Guan CH, Li YD, Mauricio D, Fu SB. 

Cardiovascular disease in type 2 diabetes mellitus: 

http://doi.org/10.1016/S0140-6736(18)31992-5
https://pubmed.ncbi.nlm.nih.gov/30264707/
https://pubmed.ncbi.nlm.nih.gov/30264707/
http://doi.org/10.3389/fpubh.2020.574111
https://pubmed.ncbi.nlm.nih.gov/33324597/
https://pubmed.ncbi.nlm.nih.gov/33324597/
http://doi.org/10.1038/s41598-020-59668-y
https://pubmed.ncbi.nlm.nih.gov/32080215/
https://pubmed.ncbi.nlm.nih.gov/32080215/
http://doi.org/10.1016/j.cjca.2016.09.008
https://pubmed.ncbi.nlm.nih.gov/27865641/
https://pubmed.ncbi.nlm.nih.gov/27865641/
https://jne.ir/browse.php?a_id=814&sid=1&slc_lang=en
https://jne.ir/browse.php?a_id=814&sid=1&slc_lang=en
http://doi.org/10.1186/s12872-022-02684-9
http://doi.org/10.1186/s12872-022-02684-9
https://pubmed.ncbi.nlm.nih.gov/35655125/
https://pubmed.ncbi.nlm.nih.gov/35655125/
http://doi.org/10.1055/a-1946-3728
https://pubmed.ncbi.nlm.nih.gov/36638808/
https://pubmed.ncbi.nlm.nih.gov/36638808/
https://doi.org/10.1136/bmjopen-2021-049133
https://doi.org/10.1136/bmjopen-2021-049133
https://pubmed.ncbi.nlm.nih.gov/35063955/
https://pubmed.ncbi.nlm.nih.gov/35063955/
https://ptj.uswr.ac.ir/browse.php?a_id=415&sid=1&slc_lang=en
https://ptj.uswr.ac.ir/browse.php?a_id=415&sid=1&slc_lang=en
http://doi.org/10.1371/journal.pone.0265722
https://pubmed.ncbi.nlm.nih.gov/35324986/
https://pubmed.ncbi.nlm.nih.gov/35324986/
https://doi.org/10.14283/jpad.2022.8
https://pubmed.ncbi.nlm.nih.gov/35098977/
https://pubmed.ncbi.nlm.nih.gov/35098977/
https://www.magiran.com/paper/937869


Khazdoozi P et al 

26 Jundishapur J Health Sci. 2025; 17(4) 

progress toward personalized management. Cardiovasc 
Diabetol. 2022 May 14;21(1):74. doi: 10.1186/ s12933-

022-01516-6.http://doi.org/10.1186/s12933-022-01516-

6 

 .15  Einarson TR, Acs A, Ludwig C, Panton UH. Economic 

burden of cardiovascular disease in type 2 diabetes: a 

systematic review. Value Health. 2018;21(7):881-90. 

http://doi.org/10.1016/j.jval.2017.12.019. ]PMID[ 

 .16 Glovaci D, Fan W, Wong ND. Epidemiology of diabetes 

mellitus and cardiovascular disease. Curr Cardiol Rep. 
2019;21:1-8.http://doi.org/10.1007/s11886-019-1107-y. 
]PMID[ 

 .17 Jackson CA, Dobson AJ, Tooth LR, Mishra GD. Lifestyle 

and socioeconomic determinants of multimorbidity 

patterns among mid-aged women: a longitudinal study. 

PLoSOne. 

2016;11(6):e0156804.http://doi.org/10.1371/journal.po

ne.0156804.  ] PMID[ 

.18 Xu X, Mishra GD, Dobson AJ, Jones M. Progression of 

diabetes, heart disease, and stroke multimorbidity in 

middle-aged women: a 20-year cohort study. PLoS Med. 

2018;15(3):e1002516.https://doi.org/10.1371/journal.p

med.1002516.  ] PMID[ 

.19 Khaledifar A, Hashemzadeh M, Solati K, Poustchi H, 

Bollati V, Ahmadi A, et al. The protocol of a population-

based prospective cohort study in southwest of Iran to 

analyze common non-communicable diseases: Shahrekord 

cohort study. BMC Public Health. 2018;18:1-

10.https://doi.org/10.1186/s12889-018-5364-2 .  ] PMID[ 

.21 Shakeri MT, Yousefi R, Alizadeh M, Tireh H, Esmaily H. 

Application of bivariate logistic regression model in the 

determination of factors associated with diabetes and 

hypertension for 35-65 aged people in Mashhad. Navid No. 

2019;22(71):30-

40.https://doi.org/10.22038/nnj.2019.41739.1171 

.21 Moghaddas F, Khamnian Z. The prevalence of obesity, 

hypertension, diabetes and hyperlipidemia among 

elderlies over 60 years of age of Sahlan area in Tabriz. 

Depict Health. 2018.Available from: 

https://doh.tbzmed.ac.ir/Article/doh-230 

.22 Quinñones AR, Markwardt S, Botoseneanu A. Diabetes-

multimorbidity combinations and disability among 

middle-aged and older adults. J Gen Intern Med. 

2019;34:944-51.https://doi.org/10.1007/s11606-019-

04896-w .  ] PMID[ 

.23 Chu Z, Xu B, Liang J. Direct application of carbon 

nanotubes (CNTs) grown by chemical vapor deposition 

(CVD) for integrated circuits (ICs) interconnection: 

challenges and developments. Nanomaterials (Basel). 
2023;13(20).https://doi.org/10.3390/nano13202791. 
]PMID[

 

http://doi.org/10.1186/s12933-022-01516-6
http://doi.org/10.1186/s12933-022-01516-6
http://doi.org/10.1016/j.jval.2017.12.019
https://pubmed.ncbi.nlm.nih.gov/30005761/
http://doi.org/10.1007/s11886-019-1107-y
https://pubmed.ncbi.nlm.nih.gov/30828746/
http://doi.org/10.1371/journal.pone.0156804
http://doi.org/10.1371/journal.pone.0156804
https://pubmed.ncbi.nlm.nih.gov/27258649/
https://pubmed.ncbi.nlm.nih.gov/27258649/
https://doi.org/10.1371/journal.pmed.1002516
https://doi.org/10.1371/journal.pmed.1002516
https://pubmed.ncbi.nlm.nih.gov/29534066/
https://pubmed.ncbi.nlm.nih.gov/29534066/
https://doi.org/10.1186/s12889-018-5364-2
https://pubmed.ncbi.nlm.nih.gov/29801446/
https://pubmed.ncbi.nlm.nih.gov/29801446/
https://doi.org/10.22038/nnj.2019.41739.1171
https://doh.tbzmed.ac.ir/Article/doh-230
https://doi.org/10.1007/s11606-019-04896-w
https://doi.org/10.1007/s11606-019-04896-w
https://pubmed.ncbi.nlm.nih.gov/30815788/
https://pubmed.ncbi.nlm.nih.gov/30815788/
https://doi.org/10.3390/nano13202791
https://pubmed.ncbi.nlm.nih.gov/37887942/

