
Persian Cohort Population-Based Data: Focus on Orthopedic Diseases 

 

Adult personnel of the Mashhad University of Medical Sciences (MUMS) as main target 

population (mean age = 44).  

Sample size: about 3000 individuals 

 

 Orthopedic Data:  

The orthopedic site examination is conducted in four sections, including physical assessment, 

questioning, radiation-free three-dimensional imaging, and grip strength. 

Physical assessment: the following conditions were checked for and divided into positive and 

negative categories: Carpal tunnel syndrome, Lateral epicondylitis, De Quervain’s tendinitis, 

Trigger finger, Ganglion cyst, Dupuytren’s contracture, first carpometacarpal arthritis, Frozen 

shoulder, Impingement syndrome, Cervical and lumbar discopathy, Knee arthritis, Plantar 

fasciitis. 

Questioning: Disabilities of the Arm, Shoulder and Hand (DASH) questionnaire 

Three-dimensional imaging: Including hand (Fig 1. A) and foot (Fig 1. B) 3D scans, as well as 

the plantar pressure distribution scan (Fig 1. C). 
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Fig 1: The limb position (left column) and scan result (right column) for hand (A), foot (B), and 

plantar pressure distribution (C) scans. 

 

Grip and pinch strength: Bilateral hand grip (minimum 0 lbs and 

maximum 200 lbs) and pinch (minimum 0 lbs and maximum 45 lbs) 

strengths were measured using hand dynamometer device (Fig 2). 

 

  

 

 

Fig 2: Grip measurement 

 

 Questionnaires: 

General: subdivided to nine sections comprising demographic parameters, socioeconomic status, 

occupational history, fuel exposures, lifestyle, sleep and circadian rhythm, and pesticide 

exposures. 

 Demographic: age, gender, ethnicity 

 Socioeconomic: educational level, marital status, job category, house ownership 

 Lifestyle: physical activity, mobile usage, sleep assessment, food frequency 

Medical: personal and familial medical history, medication profile, reproductive history (for 

women), oral hygiene, past and current substance abuse (i.e. smoking, alcohol, and drug), 

Nutrition: Willet format of the Food Frequency Questionnaire (FFQ), food preparation and 

preservation techniques  

Psychological: The dimensions of depression, anxiety, and stress are measured using the short-

form version of the Depression Anxiety and Stress Scale (DASS-21). The Pittsburgh Sleep Quality 

Index (PSQI) is used to measure sleep quality. In addition, if the participant is in direct contact 

with patients, the job stress level is measured using the 35-item Hospital Stress Scale (HSS-35), 

otherwise, the Steinmetz occupational stress questionnaire is administered. 

C 



Occupational: scheduling issues, occupational hazards, and job-related pain or disorders. 

 

 Other data 

Laboratory tests: Fasting Blood Sugar (FBS), Lipid profile (total cholesterol, triglyceride, HDL), 

Cell Blood Count (CBC), TSH, blood urea nitrogen, creatinine, liver function indices (i.e. alanine 

transaminase, aspartate transaminase, alkaline phosphatase, and γ-glutamyl transpeptidase)  

Anthropometry: weight (in kg), height (in cm), and body circumferences (i.e. neck, waist, hip, and 

wrist in cm), sitting height.  

Bio impedance (Body composition): intracellular and extracellular water, total body water, 

skeletal muscle mass, visceral fat level and area, bone mineral content, body cell mass, basal 

metabolic rate, whole and segmental phase angel, waist-hip ratio, obesity degree, and weight 

control indices  

Cardiovascular: Central Blood Pressure (CBP), Pulse Wave Velocity (PWV), systolic and 

diastolic blood pressures (BP), pulse rate, 12-lead electrocardiogram 

Spirometry: FEV1/FVC (%) 

 

 

 

We may plan our studies’ topics diseased-based or based on available independent variables:  

 

Plan A: Studies can be designed based on each orthopedic condition. 

 

Upper extremity conditions + Cervical discopathy: 

We can set up a special study topic for each assessed upper extremity disease as well as the cervical 

radiculopathy, analyzing 1. Correlation between disability (DASH score) and a continuous 

variable within a group of patients with [one of upper extremity conditions], and 2. the comparison 

of one quantitative variable between two groups of patients and healthy individuals (case-control) 

in the following ways (Tables 1 and 2):  

Study Title: Investigating the Association of Biopsychosocial Parameters with Limb Disability in 

Patients with [one of upper extremity conditions or cervical radiculopathy] 

Study Questions:  

[Questions within one group of patients]  



1. What are the correlation of demographic parameters with measures of limb disability in 

patients with [one of upper extremity conditions]? 

2. What are the correlation of life style parameters with measures of limb disability in patients 

with [one of upper extremity conditions]? 

3. What are the correlation among validated scores for (1) depression, (2) anxiety, (3) and 

stress level with measures of limb disability in patients with [one of upper extremity 

conditions]? 

4. What are the correlation of laboratory parameters of (1) FBS and (2), lipid profile with 

measures of limb disability in patients with [one of upper extremity conditions]? 

5. What are the correlation of bio impedance parameters with measures of limb disability in 

patients with [one of upper extremity conditions]? 

6. What are the correlation of anthropometric parameters with measures of limb disability in 

patients with [one of upper extremity conditions]? 

 

[Questions between two groups of patients]  

 

7. How different are the demographic parameters between two groups of individuals with and 

without [one of upper extremity conditions]? 

8. How different are the life style parameters between two groups of individuals with and 

without [one of upper extremity conditions]? 

9. How different are the validated scores for (1) depression, (2) anxiety, (3) and stress level 

between two groups of individuals with and without [one of upper extremity conditions]? 

10. How different are the laboratory parameters of (1) FBS and (2), lipid profile between two 

groups of individuals with and without [one of upper extremity conditions]? 

11. How different are the bio impedance parameters between two groups of individuals with 

and without [one of upper extremity conditions]? 

12. How different are the anthropometric parameters between two groups of individuals with 

and without [one of upper extremity conditions]? 

 

 

Table 1: Possible two variables to evaluate their correlations 

within a group of patients with [one of upper extremity 

conditions] 

Variable 1 Variable 2 

Upper extremity conditions + Cervical discopathy 

DASH score Fasting Blood Sugar (FBS) 

DASH score Lipid profile  

DASH score Blood pressure 

DASH score Psychology (DASS-21 score) 

DASH score Nutrition (FFQ score) 



DASH score Mobile usage, TV watch (min/day) 

DASH score Physical activity (min) 

DASH score Spirometry (FEV1/FVC) 

DASH score Obesity, muscle mass, BMI, 

extracellular water, bone mineral  

Job category DASH score  

Sleep behaviour category DASH score  

Education category DASH score  

Substance abuse category DASH score  

 

 

Table 2: Possible variables to evaluate their difference 

between two groups of patients with [one of upper extremity 

conditions] and healthy individuals 

Upper extremity conditions + Cervical discopathy 

Case-Control Fasting Blood Sugar (FBS) 

Case-Control Lipid profile Level/Fat mass 

Case-Control Psychology (DASS-21 score) 

Case-Control Obesity, muscle mass, BMI, 

extracellular water, bone mineral  

Case-Control Mobile usage, TV watch (min/day) 

Case-Control Physical activity (min) 

Case-Control Spirometry (FEV1/FVC) 

Case-Control Blood pressure, pulse rate 

Case-Control Nutrition (FFQ score) 

Case-Control Job category 

Case-Control Sleep behaviour category 

Case-Control Education category 

Case-Control Substance abuse category 

 

* Upper extremity diseases: Carpal tunnel syndrome, Lateral epicondylitis, De Quervain’s tendinitis, 

Trigger finger, Ganglion cyst, Dupuytren’s contracture, first carpometacarpal arthritis, Frozen shoulder, 

Impingement syndrome 

 

 Lower extremity conditions + Lumbar discopathy: 

We can set up a special study topic for each assessed lower extremity disease as well as the lumbar 

radiculopathy, comparing a quantitative variable between two groups of patients and healthy 

individuals (case-control) in the following ways (Table 3): 



Study Title: Comparison of Biopsychosocial Model Parameters in Individuals with and without 

[one of lower extremity conditions or lumbar radiculopathy]: A Case-Control Study  

Study Questions:  

1. How different are the demographic parameters1 between two groups of patients with and 

without [one of lower extremity conditions or lumbar radiculopathy]? 

2. How different are the life style parameters2 between two groups of patients with and 

without [one of lower extremity conditions or lumbar radiculopathy]? 

3. How different are the validated scores for (1) depression, (2) anxiety, (3) and stress level 

between two groups of patients with and without [one of lower extremity conditions or 

lumbar radiculopathy]? 

4. How different are the laboratory parameters of (1) FBS and (2), lipid profile between two 

groups of patients with and without [one of lower extremity conditions or lumbar 

radiculopathy]? 

5. How different are the bio impedance parameters3 between two groups of patients with and 

without [one of lower extremity conditions or lumbar radiculopathy]? 

6. How different are the anthropometric parameters4 between two groups of patients with and 

without [one of lower extremity conditions or lumbar radiculopathy]? 

 

 

Table 3: Possible variables to evaluate their difference 

between two groups of patients with [one of lower extremity 

conditions] and healthy individuals 

Lower extremity conditions + Lumbar discopathy 

Case-Control Fasting Blood Sugar (FBS) 

Case-Control Lipid profile Level/Fat mass 

Case-Control Psychology (DASS-21 score) 

Case-Control Obesity, muscle mass, BMI, extracellular water, 

bone mineral  

Case-Control Mobile usage, TV watch (min/day) 

Case-Control Physical activity (min) 

Case-Control Spirometry (FEV1/FVC) 

Case-Control Blood pressure, pulse rate 

Case-Control Nutrition (FFQ score) 

Case-Control Job category 

Case-Control Sleep behaviour category 

Case-Control Education category 

Case-Control Substance abuse category 

 

* Lower extremity diseases: Knee arthritis, Plantar fasciitis 



 

 

Plan B: Studies can be designed based on comparison of one category of data (e.g. 

psychology) between all diseases: 

 Psychological factors: 

 

1. The magnitude of correlation of DASH score with DASS-21 (depression, anxiety, stress), 

PSQ1 (sleep quality), HSS-35, and Steinmetz occupational stress questionnaires score can 

be compared between upper extremity screened conditions (Table 4). 

 

Study Title: Investigating the Association of Psychological Parameters with Limb Disability 

among Common Upper Extremity Orthopedic Conditions 

Study Questions:  

1. How different is the correlation of limb disability with depression level among orthopedic 

upper extremity diseases? 

2. How different is the correlation of limb disability with anxiety level among orthopedic 

upper extremity diseases? 

3. How different is the correlation of limb disability with stress level among orthopedic upper 

extremity diseases? 

4. How different is the correlation of limb disability with sleep quality among orthopedic 

upper extremity diseases? 

5. How different is the correlation of limb disability with occupational stress among 

orthopedic upper extremity diseases? 

 

Table 4: Possible psychological variables to evaluate their correlations 

with limb disability and compare among groups of patients with upper 

extremity conditions 

Psychological  

DASS-21 Depression DASH score (comparison between upper extremity 

diseases) 

DASS-21 Anxiety DASH score (comparison between upper extremity 

diseases) 

DASS-21 Stress DASH score (comparison between upper extremity 

diseases) 

PSQ1 DASH score (comparison between upper extremity 

diseases) 

HSS-35 DASH score (comparison between upper extremity 

diseases) 



Steinmetz occupational stress  DASH score (comparison between upper extremity 

diseases) 

 

 

 

2. DASS-21 (depression, anxiety, stress), PSQ1 (sleep quality), HSS-35, and Steinmetz 

occupational stress questionnaires score can be compared among all orthopedic screened 

conditions (Table 5). 

Study Title: Investigating the Association of Psychological Parameters with Orthopedics 

Common Conditions 

Study Questions:  

1. How different is the depression level among orthopaedics diseases? 

2. How different is the anxiety level among orthopaedics diseases? 

3. How different is the stress level among orthopaedics diseases? 

4. How different is the sleep quality among orthopaedics diseases? 

5. How different is the occupational stress among orthopaedics diseases? 

 

Table 5: Possible psychological variables to evaluate their difference 

among all orthopedic conditions 

Psychological 

DASS-21 Depression Comparison between all conditions 

DASS-21 Anxiety Comparison between all conditions 

DASS-21 Stress Comparison between all conditions 

PSQ1 Comparison between all conditions 

HSS-35 Comparison between all conditions 

Steinmetz occupational stress  Comparison between all conditions 

 

 

 

 Demographic and socioeconomic: 

Demographic, socioeconomic, occupational, life style, substance abuse, and nutritional parameters 

can be evaluated among all orthopedic screened conditions (Table 6). 

 

Study Title: Investigating the Association of Sociodemographic Parameters with Orthopedics 

Common Conditions 

Study Questions:  

1. How different is the socioeconomic level among orthopaedics diseases? 



2. How different is the demographic parameters among orthopaedics diseases? 

3. How different is the life style parameters among orthopaedics diseases? 

4. How different is the substance abuse among orthopaedics diseases? 

5. How different is the nutrition behaviour among orthopaedics diseases? 

 

Table 6: Possible demographic and socioeconomic variables to evaluate 

their difference among all orthopedic conditions 

Demographic and socioeconomic 

Demographic (age, sex, ethnicity…) Comparison between all conditions 

Socioeconomic (education, job, marital,…) Comparison between all conditions 

Occupational (hazards, job-related pain or 

disorders…) 
Comparison between all conditions 

Life style (physical activity, sleep , mobile 

use, TV watch,…) 
Comparison between all conditions 

Substance abuse category Comparison between all conditions 

Nutrition (FFQ score, food frequency,…) Comparison between all conditions 

 

 Para-clinic tests: 

Laboratory: FBS, total cholesterol, triglyceride, HDL, TSH, creatinine, and CBC parameters can 

be evaluated among all orthopedic screened conditions (Table 7). 

 

Study Title: Investigating the Association of Laboratory Parameters with Orthopedics Common 

Conditions 

Study Questions:  

1. How different is the fasting blood sugar (FBS) level among orthopaedics diseases? 

2. How different is the lipid profile parameters among orthopaedics diseases? 

3. How different is the TSH level among orthopaedics diseases? 

4. How different is the CBC parameters among orthopaedics diseases? 

5. How different is the creatinine level among orthopaedics diseases? 

 

 

Table 7: Possible laboratory variables to evaluate their difference 

among all orthopedic conditions 

Laboratory 

FBS Comparison between all conditions 

Lipid profile (total cholesterol, TG, 

HDL) 
Comparison between all conditions 



CBC parameters Comparison between all conditions 

creatinine Comparison between all conditions 

TSH Comparison between all conditions 

 

Cardiovascular and spirometry: Central Blood Pressure (CBP), Pulse Wave Velocity (PWV), 

systolic and diastolic blood pressures (BP), pulse rate, 12-lead electrocardiogram, and FEV1/FVC 

(%) (Table 8). 

 

Study Title: Investigating the Association of Cardiovascular and Spirometry Parameters with 

Orthopedics Common Conditions 

Study Questions:  

1. How different is the central blood pressure among orthopaedics diseases? 

2. How different is the pulse wave velocity among orthopaedics diseases? 

3. How different is the systolic/diastolic blood pressure among orthopaedics diseases? 

4. How different is the electrocardiogram parameters among orthopaedics diseases? 

5. How different is the pulse rate among orthopaedics diseases? 

6. How different is the FEV1/FVC among orthopaedics diseases? 

 

Table 8: Possible cardiovascular variables to evaluate their difference 

among all orthopedic conditions 

Cardiovascular 

Central blood pressure Comparison between all conditions 

Pulse wave velocity Comparison between all conditions 

Systolic and diastolic blood pressure Comparison between all conditions 

Electrocardiogram parameters Comparison between all conditions 

Pulse rate Comparison between all conditions 

FEV1/FVC (%) Comparison between all conditions 

 

Bio impedance and anthropometry: intracellular and extracellular water, total body water, skeletal 

muscle mass, visceral fat level and area, bone mineral content, body cell mass, basal metabolic 

rate, whole and segmental phase angel, waist-hip ratio, obesity degree, and weight control indices. 

weight (in kg), height (in cm), and body circumferences (i.e. neck, waist, hip, and wrist in cm), 

sitting height (Table 9).  

 

Study Title: Investigating the Association of Bio-impedance and Anthropometric Parameters with 

Orthopedics Common Conditions 

Study Questions:  



1. How different is the obesity level among orthopaedics diseases? 

2. How different is the water distribution among orthopaedics diseases? 

3. How different is the muscle mass among orthopaedics diseases? 

4. How different is the bone mineral among orthopaedics diseases? 

5. How different is the basal metabolic rate among orthopaedics diseases? 

6. How different is the body mass index (BMI) and waist/hip ratio among orthopaedics 

diseases? 

 

 

Table 9: Possible bio impedance and anthropometry variables to evaluate their 

difference among all orthopedic conditions 

Bio impedance and anthropometry 

Obesity Comparison between lower extremity conditions 

Water (intra and extra cellular) Comparison between lower extremity conditions 

Muscle mass Comparison between lower extremity conditions 

Fat mass Comparison between lower extremity conditions 

Bone mineral Comparison between lower extremity conditions 

Basal metabolic rate Comparison between lower extremity conditions 

Waist/hip ratio Comparison between lower extremity conditions 

Weight, height, BMI Comparison between lower extremity conditions 

Obesity Comparison between upper extremity conditions 

Water (intra and extra cellular) Comparison between upper extremity conditions 

Muscle mass Comparison between upper extremity conditions 

Fat mass Comparison between upper extremity conditions 

Bone mineral Comparison between upper extremity conditions 

Basal metabolic rate Comparison between upper extremity conditions 

Waist/hip ratio Comparison between upper extremity conditions 

Weight, height, BMI Comparison between upper extremity conditions 

 

 

Plan C: Studies based on limb 3D scans and plantar pressure distribution scan 

measurements: 

[This part might benefit from discussion with an expert in artificial intelligence and image 

processing.] 

 

 Hand: We may investigate the association between hand 3D scan measurements, hand 

strength (grip, pinch) and some diseases 



 Foot: We can evaluate the association between plantar pressure distribution and foot 3D 

scan measurements. The correlation between specific disorders with 3D scans and pressure 

distribution patterns can also be examined. 

 

1. Study Title: Investigating the Association of Hand 3-Dimentional measurements with 

Hand Grip and Pinch Strength 

Study Questions:  

1. What is the correlation of hand volume1 with grip and pinch strength? 

2. What is the correlation of hand length2 with grip and pinch strength? 

3. What is the correlation of palm length3 with grip and pinch strength? 

4. What is the correlation of middle finger length3 with grip and pinch strength? 

5. What is the correlation of hand width4 with grip and pinch strength? 

6. What is the correlation of maximum hand breadth5 with grip and pinch strength? 

7. What is the correlation of maximum hand circumference6 with grip and pinch strength? 

8. What is the correlation of maximum hand diameter7 with grip and pinch strength? 

9. What is the correlation of wrist circumference8 with grip and pinch strength? 

10. What is the correlation of wrist ratio9 with grip and pinch strength? 

11. What is the correlation of hand length/body height1 with grip and pinch strength? 

12. What is the correlation of hand volume/BMI1 with grip and pinch strength? 

13. What is the correlation of hand span10 with grip and pinch strength? 

14. What is the correlation of hand shape indices* with grip and pinch strength? 

 

 

2. Study Title: Investigating the Association of Hand 3-Dimentional measurements with [one 

of upper extremity conditions) 

Study Questions:  

1. How different is hand volume1 between patients with [one of upper extremity conditions] 

and healthy individuals? 

2. How different is hand length2 between patients with [one of upper extremity conditions] 

and healthy individuals? 

3. How different is palm length3 between patients with [one of upper extremity conditions] 

and healthy individuals? 

4. How different is middle finger length3 between patients with [one of upper extremity 

conditions] and healthy individuals? 

5. How different is hand width4 between patients with [one of upper extremity conditions] 

and healthy individuals? 

6. How different is maximum hand breadth5 between patients with [one of upper extremity 

conditions] and healthy individuals? 

7. How different is maximum hand circumference6 between patients with [one of upper 

extremity conditions] and healthy individuals? 



8. How different is maximum hand diameter7 between patients with [one of upper extremity 

conditions] and healthy individuals? 

9. How different is wrist circumference8 between patients with [one of upper extremity 

conditions] and healthy individuals? 

10. How different is wrist ratio9 between patients with [one of upper extremity conditions] and 

healthy individuals? 

11. How different is hand length/body height between patients with [one of upper extremity 

conditions] and healthy individuals? 

12. How different is hand volume/BMI between patients with [one of upper extremity 

conditions] and healthy individuals? 

13. How different is hand span10 between patients with [one of upper extremity conditions] 

and healthy individuals? 

14. How different is hand shape indices* between patients with [one of upper extremity 

conditions] and healthy individuals? 

 

* Hand shape indices: 

 hand width (mm) × 100/hand length (mm) 

 digit index (digit 3 length (mm) × 100/hand length (mm) 

 

 

3. Study Title: Investigating the Association of Foot 3-Dimentional measurements with 

Plantar Pressure Pattern 

Study Questions:  

1. How different is the foot 3D parameters among plantar pressure patterns? 

  

4. Study Title: Investigating the Association of Foot 3-Dimentional measurements and 

Plantar Pressure Pattern with Knee Osteoarthritis 

Study Questions:  

7. How different is the foot 3D parameters between two groups of patients with and without 

knee osteoarthritis? 

8. How different is the plantar pressure pattern between two groups of patients with and 

without knee osteoarthritis? 

 

5. Study Title: Investigating the Association of Foot 3-Dimentional measurements and 

Plantar Pressure Pattern with Lumbar Discopathy 

Study Questions:  

1. How different is the foot 3D parameters between two groups of patients with and without 

lumbar discopathy? 



2. How different is the plantar pressure pattern between two groups of patients with and 

without lumbar discopathy? 

 

6. Study Title: Investigating the Association of Foot 3-Dimentional measurements and 

Plantar Pressure Pattern with Plantar Fasciitis 

Study Questions:  

1. How different is the foot 3D parameters between two groups of patients with and without 

plantar fasciitis? 

2. How different is the plantar pressure pattern between two groups of patients with and 

without plantar fasciitis? 

 

7. Study Title: Investigating the Association of Plantar Pressure Pattern with Anthropometry 

Study Questions:  

1. How different is the BMI among plantar pressure pattern categories? 

2. How different is the waist/hip ratio among plantar pressure pattern categories? 

Table 10: Possible variables to evaluate their associations with 3D 

scans measurements and plantar pressure scan 

Variable 1 Variable 2 

3D Scans (image processing) 

Hand anthropometry Grip and pinch 

Hand anthropometry Upper extremity conditions (case-control) 

Foot anthropometry Plantar fasciitis 

Foot anthropometry Discopathy 

Foot anthropometry Knee osteoarthritis 

Foot anthropometry Plantar pressure 

Plantar pressure pattern Plantar fasciitis 

Plantar pressure pattern Discopathy 

Plantar pressure pattern Knee osteoarthritis 

Plantar pressure pattern BMI, Waist/hip ratio 

 

  

 

 

P.S. Below are the hand 3D measurements related figures:  

 



 
1 Hand volume 

 

 

 
2 Hand length 

 



 
3 Palm and middle finger length (D3) 

 

 
4 Hand width (maximum distance between the volar surface of the second and head of 

the fifth metacarpal) 

 

 



 
5 Maximum hand breadth 

 

 
6 Maximum hand circumference 

 

 
7 Maximum hand diameter 

 



 
8 Wrist circumference 

 

 
9 Wrist ratio= wrist depth / wrist width 

 

 
10 Hand span 


