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ABSTRACT 

Background and objective: Hand grip strength is a useful measurement for 

individuals. Grip strength is an essential prerequisite for good performance of the 

upper limb, hence it is important to evaluate it correctly. However, one of the main 

difficulties in evaluating the grip strength is the absence of valid norms. Therefore, 

the objective of this study was to develop normative value for maximum grip strength 

of persons aged 18 years and older. Furthermore, this study explores correlation 

between dominant Hand Grip Strength with demographic factors and anthropometric 

measurements. 

Methodology: This study was done by quantitative method. The nature of the study is 

cross sectional study. The sampling technique was quota sampling. The study 

participants’ age were 18 years and above. For HGS analysis, the 350 participants 

were divided into seven categories based on age: (a) 18–24 years; (b) 25–31 years; (c) 

32–38 years; (d) 39-45 years; (e) 46-52 years; (f) 53-58 years and above 58 years. 

Each group included equal number (n=50) participants with 25 males and 25 females. 

The data was collected by using modified sphygmomanometer, consent form, 

information sheet, stadiometer, weighing scale and tape measure. 

Result: In this present study there were 350 participants were selected.  Where the 

male participants were 175 and female participants were 175. Result from the study 

peak level of grip strength is shown among middle aged people and GS diminishes 

curvilinearly with age, and men are consistently stronger than women. In addition to 

age and gender, hand length & breadth, body height and weight proved to be the best 

indicators of grip strength. 

Conclusion: HGS is used widely in clinical practice and research to assess the impact 

of a variety of disorders on hand function. This study provides a large sample of 

normative value for clinical use in hand and upper limb rehabilitation, and possible 

screening for other health issues. It explores the relationship of grip strength with 

demographics & anthropometric measurements and found significant relationships 

with some factors.  

Key words: Hand Grip Strength, Modified Sphygmomanometer, Normative data. 
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1.1 Background 

In everyone’s daily life upper limbs play an important role. A number of sensori-

motor parameters, including grip strength, are essential for their optimum and 

satisfactory performance (Desrosiers et al., 1998). Hand is a complex organ which has 

various functions. Handgrip strength is one of the basic and significant elements of 

handling, strength and movement abilities of the hands, this abilities improve 

performance in activities of daily living (ADL). Hand Grip Strength is important as 

because about, 45% of all ADLs performed by this strength, except loco motor 

activities (Durward et al., 2001). Activities of daily living like eating, bathing, 

brushing, combing hair, ironing clothes, getting medicines primarily require minimum 

holding capacity of the hand. Without enough grip force, person will not be able to 

perform his daily living tasks (Mitsions et al., 2009). 

According to George et al. 2018, hand grip strength is a fundamental procedure that 

therapists and physicians used to assess client’s status following injury, surgical 

techniques, and treatment procedures to the hand and UE. Measurement of grip 

strength (GS) is an important element in the rehabilitation of hand because it helps to 

assess the patient's initial limitation as compared with norms. The utility of 

measurement continues throughout the intervention process because of providing a 

rapid reassessment of client’s progress (Manjula et al., 2014). An accurate, 

quantifiable assessment of hand grip strength assists the health professionals to 

establish realistic treatment goals, provides treatment outcome data, and is frequently 

used during evaluation of hand disability ratings (George et al., 1992/2018).Hand grip 

strength can be quantified by measuring the amount of static force of the hand around 

a grip strength measurement tools. Most commonly the force has measured in 

kilograms and pounds, but also in millimeters of mercury and in Newton (Massy-

Wetropp et al., 2011).  

Mitsions et al., (2009) reported that HGS could be influenced by the gender, age, 

handedness, health status and level of physical activity of person. Several studies also 

indicated various factors that influenced HGS, these are- age; gender; height, weight, 

BMI, hand length, hand breadth, posture and hand size (Shim et al., 2012). Poor grip 

CHAPTER 1:                                                          INTRODUCTION 
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strength is prognostic of increased mortality from cardiovascular disease (Kamarul, 

Ahmad, & Loh, 2016). Normal hand GS is positively associated with normal BMI in 

case of postmenopausal women, in addition, several researchers revealed GS as a 

screening tool for women at risk of osteoporosis (Kamarul et al., 2016).  

Over the years, there have been developed several devices and methods for measuring 

HGS (George et al., 2018). Bechol introduced Jamar Dynamometer in 1954. Jamar 

Dynamometer is the classic and gold standard methods for measuring grip strength 

which records the amount of pressure being placed on the device. It provides 

objective strength values and has good sensitivity (Hebert et al., 2011). Brewer et al 

discussed two methods for the measurement of GS. In the Lansbury method, used a 

sphygmomanometer cuff folded twice and inflamed to 20 mmHg. The Winthrop 

torque meter was used for measuring hand grip and rotational ability. 

Martins et al., (2015) stated that the modified sphygmomanometer test (MST) is a 

method for muscle strength and functional capacity assessment in clinical settings. 

The MST is used by a simple adaptation of very common, portable, low-cost 

equipment; the conventional sphygmomanometer, which is generally used for blood 

pressure measurement by health professionals (Kaegi et al., 1998). Adequate 

measurement properties has been shown in MST for the measurement of the strength 

of various muscle groups and populations (Souza et al., 2013).Martins et al., (2013) 

established the validity of sphygmomanometer for strength measurement through 

comparison with the attained values using the research-validated Jamar dynamometer.  

Normative data for HGS using jamar dynamometer is available and published from 

many countries. But there had not been any study that established the reference value 

of hand grip strength by Modified Sphygmomanometer. During rehabilitation of hand 

following injury or fracture or other complication that influence strength, therapists 

measure the hand function based on this normative value of HGS. Therapists measure 

grip strength commonly to determine a client’s strength relative to a normative 

standard (Mathioetz, 1991). As there is no study in Bangladesh, so health 

professionals would not get any evidence for normative value of HGS.  

This dissertation established baseline of normal HGS values for Bangladeshi adult 

population (Phillips et al., 2013). The aim of this study was to develop normative 

reference values for maximum grip strength of Bangladeshi healthy adults aged 18 
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years and above measured with the Modified Sphygmomanometer, and explore 

possible associations with demographic factors and anthropometric measurements.  

 

1.2 Justification of the study  

Worldwide, evidence based practice is of crucial importance in the practice of 

Occupational Therapy. It provides Opportunity to enhance clinical and academicals 

knowledge in respective discipline thus promote patient care. It can ease the way to 

improve therapeutic intervention through ensuring appropriate guideline and evidence 

based intervention and evaluation. This research emphasized the health professional 

evidence based practice (Kamarul et al., 2006). 

Grip Strength is evaluated as a component of hand function and grip strength is one of 

the best indicators of the overall strength of the upper limb (Rice, Peterson & 

Rechnitzer., 1998). HGS helps the person to perform meaningful activity and that’s 

why Occupational Therapist (OTs) measure a person’s GS (Cuesta-Vargas & 

Hilgenkamp, 2015). HGS is a fundamental procedure that occupational therapists 

used to evaluate clients’ status following injuries, and treatment procedures to the 

hand and upper extremity. It also assists health professionals to assess the progress of 

injured individual by identifying the improvement or deterioration of condition 

(Daniel et al., 1998).  

Most of the Occupational therapy assessment tools have been developed outside of 

Bangladesh and have not been adapted and not established norm for Bangladeshi 

people (Debra et al., 2016). A variety of studies have established normative data of 

hand GS for different populations applying different measurement methods (Boatright 

et al., 1997; Crosby et al., 1994; Desrosiers et al., 1995; Hanger et al., 2002). But 

there had no study on measuring normal values of grip strength using 

sphygmomanometer and we have lack of knowledge about the process and specific 

measurement protocol, that’s why health professionals would not use 

sphygmomanometer to measure hand grip strength. Therefore, one of the major 

difficulties in assessing the grip strength is the absence of valid norms using modified 

sphygmomanometer. For this reason Researcher wanted to select this topic.  

The modified sphygmomanometer test proved to be a valid and reliable instrument for 

obtaining hand grip strength measurement (George et al., 1992/2018). It is a low-cost 
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instrument with easy handling that would be available in any drugstore or a store 

specialized in medical equipment. This instrument provides accurate, quantifiable 

assessment of HGS and helps the OTs to establish realistic treatment goals (Flinn et 

al., 2008). It provides treatment outcome data, and is normally utilized for hand 

disability ratings. So, it is appropriate for the study and health professionals will also 

be benefited from this dissertation. Modified Sphygmomanometer is applicable for 

this thesis as because of several studies proved the reliability and validity of this tool 

(Martoins et al., 2015; Lucareli et al., 2010). 

This study will guide health professionals in clinical sectors of Bangladesh with 

specific measurement protocol and age basis GS norms for both male and female. 

After completing the study health professionals will find a table of normal reference 

values of grip strength in healthy adults, that may help them to determine the 

deviation from the normal in patients and also helps in evidence based practice. 

Researcher is also curious to know the association of HGS with demographic factors. 

This is also an essential facility in various sectors. Such as- ergonomics sector, Patient 

satisfaction level, medical side, Health professionals.  

Furthermore, this study improves the level of confidence in discussing the distinct 

value of Occupational Therapy interventions. Therefore, it will provide the best 

evidence for the Occupational therapy professionals, academicians and students. 

 

1.3 Research Question  

What is the normative value of HGS among Bangladeshi healthy adults population on 

the basis of age and gender by using modified sphygmomanometer? 

 

1.4 Study Aim and Specific Objective  

1.4.1 Aim: To establish the normative value of HGS among healthy adult people in 

Bangladesh. 

1.4.2 Specific objectives:  

 To establish a age and gender specific preliminary HGS values from normal, 

healthy adults population. 

 To explore the correlation of  HGS with demographic factors. 

 To evaluate possible correlations of GS with anthropometric values. 
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1.5 Operational definition   

Normative data: Normative data is data from a reference population that establishes 

a baseline distribution for a score or measurement, and against which the score or 

measurement can be compared. Normative data is typically obtained from a large, 

randomly selected representative sample from the wider population. (Springer Link., 

2013) 

Normative Study: Normative generally means relating to an evaluative standard. 

Normative research differs from descriptive studies because the target is not only to 

gather facts but also to point out in which respects the object of study can be 

improved. Normative research aims at improvements, which means that it includes 

evaluation of the present state of things and also of the direction of future 

development (UIAH, 2007). 

Hand Grip Strength: HGS is the force applied by the hand to pull on or suspend 

from objects and is a specific part of hand strength. Optimum-sized objects permit the 

hand to wrap around a cylindrical shape with a diameter from one to three inches. 

(Massy-Westropp, Gill, Taylor, Bohannon & Catherine, 2011) 

Modified sphygmomanometer: The modified sphygmomanometer (MS) is an 

alternative instrument that is currently used to assess muscle strength. A MS is built 

when a conventional device is adapted, with removal of its external Velcro, and 

folding of the cuff in three parts followed by placement into an inelastic bag. 

(Delgado et al., 2004; Heintz et al., 2007;  Noreau & Vachon., 1998; Kaegi et al., 

1998) 

Parameter of Hand Grip Strength: A set of facts or a fixed limit that establishes or 

limits how something can or must happen or be done. A limit or boundary which 

defines the scope of a particular process or activity such as: variables (Cambridge 

Dictionary., 2019).   

This study includes two types of variables: 

• Independent variable: Age, Gender, Height, Weight, Hand length, Hand 

breadth, BMI.  

• Dependent variable: Measurement of HGS (Right & Left). 

 

http://www2.uiah.fi/projekti/metodi/144.htm
https://dictionary.cambridge.org/dictionary/english/fact
https://dictionary.cambridge.org/dictionary/english/fixed
https://dictionary.cambridge.org/dictionary/english/limit
https://dictionary.cambridge.org/dictionary/english/establish
https://dictionary.cambridge.org/dictionary/english/limit
https://dictionary.cambridge.org/dictionary/english/happen
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Occupation: Any task or activity in which one engages. According to ISCO-08, 

Occupation refers to the kind of work performed in a job. The concept of occupation 

is defined as a “set of jobs whose main tasks and duties are characterized by a high 

degree of similarity”. 

The ISCO-08 divides jobs into 10 major groups:  

1. Managers 

2. Professional (Health professional, teaching, business) 

3. Technicians and associate professionals 

4. Clerical support workers 

5. Service and sales workers 

6. Skilled agricultural, forestry and fishery workers 

7. Craft and related trades workers 

8. Plant and machine operators, and assemblers 

9. Elementary occupations (cleaner, labourer) 

10. Armed forces occupations 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/Management
https://en.wikipedia.org/wiki/Professional
https://en.wikipedia.org/wiki/Technician
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2.1 Hand Grip Strength   

Hand is a fundamental and essential organ for humans. HGS is the force that is 

applied by the hand to pull on or suspend from objects and is a specific part of hand 

strength (Massy-Westropp, Gill, Taylor, Bohannon & Catherine, 2011). Optimum-

sized items allow the hand to wrap around a cylindrical shape with a diameter from 

one to three inches. Hand and forearm muscles are important in HGS (Martins, 

Aguiar, Lara, Teixeira-Salmela & Faria, 2014). The evaluation of HGS is crucial for 

the determination of upper limb impairment, finding the effectiveness of various 

treatment modalities, and assessment of work ability of patients with either local hand 

injuries or other conditions that affect hand strength such as muscular dystrophy 

(Flinn et al., 2008). GS measurement is an essential prerequisite for better 

performance of UL (Desrosier., 1998). GS measurement facilitates health 

professionals to assess limitations, to set realistic goal; and assess a patient’s ability to 

return to work (Kamarul et al., 2016). 

There are several methods of positioning for GS measurement and calculation from 

repeated readings. Variation examiners’ training, experience and standards may cause 

differences in testing results. The standardized positions should be used in order to 

eliminate differences in measurements that occurs due to body positions and 

corresponding joint angles. So, the American Society for Surgery of the Hand and the 

American Society of Hand Therapists developed satandardized positioning, 

instruction and calculation of grip strength. The American society of hand therapist 

(ASHT) suggested testing procedure in which the subject is seated upright against the 

back of a chair.  

From sports like cricket, hockey, tennis, football, basketball, and baseball to daily 

activities such as carrying, turning a doorknob, and vacuuming, required some extent 

of GS to be successful. Weak GS golf players might have the risk of developing 

medial epicondylitis or golfer’s elbow (Dodds et al., 2014). Hand Grip Strength plays 

an important role in prevention of injury and strength development. Studies of GS 

usually examine maximum strength during a single repetition, but such type of effort 

CHAPTER II:                                            LITERATURE REVIEW 
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is relatively rare in the workplace. Tasks required repeated forceful dynamic grasping 

or prolonged static holding (Massy et al., 2011). The dominant hand was significantly 

stronger than the opposite hand and also cause fatigued more rapidly. This trend was 

more intended and common in females than in males (Martins et al., 2014). The older 

subjects have lower GS than the younger ones (Bassey & Harries., 1993) and the 

males’ grip strength were consistently stronger than females (Desrosiers et al., 1998). 

HGS training can also be useful in various professions where people must work with 

their hands. The hand can be used to grip objects in several different positions that 

required different types of GS which are typically quantified based on the way the 

hand is being used (Massy et al., 2011). For developing GS it is important to train 

three types of HGS. Such as: crush, pinch and support.  

Crush grip: The crush grip is most commonly thought of as a handshake-type grip, 

where the object being gripped between the palm and all fingers. A strong crush grip 

is useful in bone-crushing, handshakes or for breaking objects with pressure. Training 

focuses on working out the areas between fingers and palm such as, fat-grip exercises, 

towel pull-ups, shelf or mountain climber pull-ups, rope climbing, rope pulling and 

hex dumbbell lifting exercises (Breaking Muscle.com., 2016). 

Pinch grip: The pinch grip is the grip between fingers and thumb where fingers are 

on one side of an object, and the thumb is on the other. Typically, in a pinch grip the 

object does not touch the palm it is considered as a weaker grip position. The pinch 

grip is used when grabbing something like a weight plate or lifting a sheet of plywood 

by the top edge. Pinch grip can be trained by working out each finger and thumb 

separately (Breaking Muscle.com., 2016). 

Support grip: A support grip typically involves holding something for long periods 

of time. This is commonly used when doing pull-ups, wall hang, or even carrying 

kettle bells or holding the handle of a bucket filled with sand or water for long periods 

of time. A great deal of muscular endurance is necessary for a good carrying grip. 

(Cross Fit Invoke., 2016) 

 

 

https://en.wikipedia.org/wiki/Muscular
https://en.wikipedia.org/wiki/Endurance
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Measuring HGS is important for many reasons, including:  

 GS is the simple way to assess overall strength  

 Indicates overall upper extremity muscle strength.  

 GS is good indicator of overall strength 

 Can be used to evaluate progression of wasting conditions.  

 Valid screening tool for overall fitness  

 Identify potential deficits  

 Progress pathway for effective rehabilitation process. 

Factor influencing Grip Strength  

Various factor of might be visible during GS. Such as- Age, Gender, Height, Weight, 

Muscle strength, Occupation, BMI, Health Status, Hand length, Hand breadth. (Lee et 

al., 2012) 

Age: Age has an inverse relation with GS and thus it influence grip strength. Bassey 

& Harries, (1997) showed that Older subjects have lower grip strength scores than the 

younger subjects.  

Gender: Males and females are intrinsically different in many ways. These two 

aspects of gender differences are relevant to the performance of GS tests with 

sphygmomanometer. Males are consistently stronger than female (Desrisier  et al., 

1998) 

Anthropometric difference of the hand: There is significant difference in the size of 

male and female hands develop. Hand size naturally relates to GS (Sengupta et al., 

2011).  

Hand length: Hand length is defined as the direct linear distance between the distal 

wrist crease and the distal end of the most anterior projecting point, tip of the middle 

finger. The subject were asked to place their hands supine on a flat hard horizontal 

surface with fingers extended and adducted, following which the hand length was 

measure carefully to see that there was no abduction or adduction at the wrist joint, 

i.e., the forearm was directly in line with the middle finger. Hand lengths were taken 

independently on left and right sides of each individual using a sliding caliper capable 

of measuring the nearest 0.01 mm (Dodds et al., 2014).   
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Hand breadth: Measure the straight distance between the metacarpal radialis to 

metacarpal ulnaris. Hand breadth will measured between radial side of the second 

metical head and ulnar side of the fifth metacarpal head (Sengupta et al., 2011).  

Hand GS can be quantified by measuring the amount of static force that the hand can 

squeeze around the inflamed cuff of a modified sphygmomanometer (Roush et al., 

2017). Strength is a muscle’s power to exert maximal effort or counter maximal 

opposing force.  GS is correlated with the strength of the upper extremity, general 

strength of the body and some anthropometric measurements (Rantanen et al., 1994). 

It confirmed that men showed significantly better maximal hand grip force in both 

dominant and non-dominant hands than women. A number of studies have shown that 

HGS is both extremely important and related to anthropometric measurement (Liao et 

al., 2016). 

 

2.2 Modified Sphygmomanometer: 

The modified sphygmomanometer (MS) is an alternative instrument that is currently 

used to assess muscle strength (Delgado et al., 2004) 

Two studies used the bag and cuff adaptations for the assessment of strength of 

individuals with rheumatoid arthritis and found no significant differences between the 

measurements provided by the two methods (Delgado et al., 2004). The MST 

investigation also using the non-adapted sphygmomanometer aimed to raise the 

potential clinical use of the equipment, because it does not require any extra cost or 

any time demand from the professional to perform certain adaptations (Lucareli et al., 

2010).  

Lucareli et al., (2010) also stated one disadvantage of the use of the non-adapted 

sphygmomanometer was the greater difficulty in stabilizing the equipment, most 

likely due to its larger contact area in relation to the assessed segment and the 

examiner's hand, requiring more training for the evaluator to perform the test. This 

method required a greater need for training and more repetitions, because the loss of 

the necessary stabilization occurred more frequently. 

Delgado et al., (2004) The cuff adaptation is a simple, quick, and low cost method 

that uses readily available materials and can be easily used by professionals. 
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Moreover, it is easily stabilized by the examiner, unlike the non-adapted 

sphygmomanometer. An important disadvantage of this method was that many 

individuals exceeded the readability of the equipment, limiting its use on stronger 

individuals. 

The bag adaptation is the most commonly employed method in the literature (Souza et 

al., 2013) and studies reported that it is able to provide more consistent measurements, 

compared with the cuff adaptation. Among the three methods, this adaptation showed 

to be the easiest to be trained and stabilized. Although it requires the fabrication of a 

cotton bag, this bag facilitates the stabilization of the equipment and the containment 

of the inflatable part. However, this adaptation showed a lower ability to assess 

strength of stronger individuals compared to the other two MST methods (Lucas et 

al., 2014). 

Here use an aneroid sphygmomanometer, bag method adaptation. For that adaptation, 

the inflatable part of the outer velcro constituting the cuff of the equipment will 

remove, and that structure will be folded into three equal parts and placed in a cotton 

bag with a zipper (Helewa & Goldsmith, 1981).  

 

Protocol  

HGS was measured according to a standard protocol based on the recommendations 

of the ASHT (Ibegbu, David, Hamman, Umana, & Musa, 2015).  

The subject position in ASHT testing protocol is seated upright against the back of a 

chair with feet flat on the floor. The shoulder adducted and neutrally rotated, the 

elbow flexed at 90° and the forearm in neutral and wrist between 0° and 30° of 

extension (Fess et al., 1992). In the sitting position, the testing position recommended 

by the ASHT was used.   

Before testing, the examiner demonstrated how to hold the cuff of the modified 

sphygmomanometer. The same instructions were given for each trial. After the 

subject was positioned with the modified sphygmomanometer, the examiner 

instructed the subject to squeeze it maximally and to sustain this for 3–5 seconds with 

a rest of 15–20 seconds between measurements (Tsang et al., 2005).  
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The examiner told the subject to squeeze it as hard as possible and gave verbal 

encouragements to squeeze harder during the test (Richards et al., 1997).   

Three successive measurements were taken for both hand and the maximum of the 

three grips recorded, as the dominant hand has a 10% stronger grip than the non-

dominant hand (Roy et al., 2009) for right handed people. 

The maximum value was taken instead of the average value for many reasons; to 

avoid problem could arise due to fatigue of the muscle (Haidar et al., 2004), also the 

maximum value used to test reliability of handgrip as well as the maximum method 

has commonly been used by other investigators (Roberts et al., 2011).  The forearm 

muscles are easily fatigued, so the best scores are usually achieved in the first or 

second trial (Ibegbu et al., 2015).  

 

Proper GS Testing Procedures with the Modified Sphygmomanometer 

HGS will measure according to a standard protocol based on the recommendations of 

the ASHT (Ibegbu, David, Hamman, Umana, & Musa, 2015).  

 The subject will be instructed to be seated with shoulder adducted and 

neutrally rotated, elbow flexed 90°, forearm in mid-prone and wrist in neutral 

to 30° extension (wrist in slightly extended position), with neutral radioulnar 

deviation for optimal performance in power grip ASHT (Fess et al., 1992).  

 The sphygmomanometer will be inflated to 100 mm Hg and its valve will be 

kept closed to remove the folds from the inflatable portion. Then, the pressure 

will reduce to 20 mm Hg, and the valve will be closed again to prevent 

leakage (Kaegi, et al, 1998), providing a measurement range between 20-304 

mm Hg.  

 Each subject will be instructed to breathe in through her nose and blow out 

through pursed lips as a maximum grip effort was made. At this time, a verbal 

command of "Squeeze! Harder! Harder! Relax!" will be given by the 

examiner.  

 The subject will be asked to hold each contraction for 5 seconds, and then a 

rest period of 20 seconds will be allowed between measurements of the same 

arm (Fess, 1992 & Figueiredo et al, 2007). 
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 The test will be performed bilaterally four times, with the first measurement 

being performed to familiarize the subject with the device. The maximum 

value of the last three measurements will be used in the study.  

 Subsequently, the same procedure will perform on the other hand. 

The objective of this test is to measure the most isometric strength of the hand. HGS 

is important for any sport in which the hands are used for catching, throwing or 

lifting. In addition as a general rule people with strong hands tend to be strong 

elsewhere, so this test is often used as a general test of strength (Lam et al., 2016).  

It is also helpful to record whether the athlete is left or right handed, as this may help 

in the interpretation of results. The non-dominant hand frequently scores about 10% 

lower (Gerodimos et al., 2012).  

Results are expected to differ between male and females, between left and right 

(dominant and non-dominant) hands, and with age. The results can also be affected by 

the position of the wrist, elbow and shoulder, so these should be standardized. There 

are many other factors to consider (Roberts et al., 2011)  

 

2.3 Normative data  

Normative data, data that describe a defined population at a specific point or period of 

time, are of enormous importance to primary care physicians (De et al., 2011). For 

some purposes, normative data may be quickly obtained in cross-sectional studies. 

Normative research differs from descriptive studies because the target is not only to 

gather facts but also to point out in which respects the object of study can be 

improved (Martins t al., 2014).Usually the project even includes planning an approach 

for carrying out the necessary improvements. Conforming to a standard of correctness 

through prescribed norms, rules, or recommendations, as opposed to mere description 

or statement of facts; evaluative, not descriptive (Leyk et al.,2006). For example, 

normative data is collected not just to describe ("What is this?") but to understand 

("What is going on?") the underlying phenomenon (Dodds et al., 2014).  In all studies 

designed to obtain normative data, methodological issues need careful attention 

(Massy et al., 2011). For some purposes, normative data may be quickly obtained in 

cross-sectional studies.  
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Especially important in studies which seek normative data are precise characterization 

of the study population, clear definition and measurement of phenomena, and 

appropriate interpretation and generalization of results (Miler et al., 2013).  

The primary goal of normative data is to allow the comparison of an individual client, 

to a large group of people, matched for their age, gender and level of education, 

allowing for something to be said about the individual’s level of impairment at a 

particular time point (Sengupta et al., 2011). The aim of normative data is to find out 

not only how things are, but how they should be, which means that it will be 

important to define the subjective point of view so that to select the people who shall 

evaluate the proposals which aim at improving the object of study (Han et al .,2011). 

In all studies designed to obtain normative data, methodological issues need careful 

attention. Normative data may be rapidly obtained in several cross-sectional studies 

(Dodds et al., 2014).  
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Research Methodology is the logic through which a researcher address the research 

questions (Mason, 2002) and collect data for the study (Denzin & Lincoln., 2000). 

According to Brynard & Hanekom, 1997 research methodology is that, which explain 

how data will be collected and processed. Therefore, it is essential to determine the 

methods of data collection and associated factors that influence the quality of 

collected data.   

 

Table 1: Variables of the Study 

Variables Measures Data points Scale 

Age Age calculator Years Nominal 

Gender Identified 1 or 2 Ordinal 

Education level Identified 1-9 Ordinal 

Occupation Identified 1-7 Nominal 

Height Stadiometer Cm Scale 

Weight Weight machine Kg Scale 

BMI BMI calculator Kg/m2 Scale 

BMI Category BMI calculator 1-8 Nominal 

Hand dominance Identified 1 or 2 Ordinal 

Hand length Tape measure Cm Scale 

Hand breadth Tape measure Cm Scale 

Hand Grip 

Strength 

Modified Sphygmomanometer mmHg Scale 

 

 

 

 

CHAPTER III:                                                    METHODOLOGY 
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3.1 Conceptual Framework 

                                                                                                   

  

 

 

 

 

 

 

 

  

 

                                                   

Figure 1: Conceptual Framework 

3.2 Study Design  

The study was done by using quantitative method. Data were collected from 

participants through a face to face interview by using socio-demographic 

questionnaire and measurement tools. The nature of the study is cross sectional study. 

A cross-sectional study is an observational study that involves the analysis of data 

collected from a population, or a representative subset, at one specific point in time. It 

is an easy way to collect information among the large number of population within a 

short time. 

 

3.3 Study Population  

Normal adult people of CRP, Savar and Manikganj community who meets the 

inclusion criteria. 

 

Independent 

Variables 
Dependent 

Variables 

Age 

Hand breadth 

Gender 

Hand dominance 

Hand length 

Occupation 

Height 

Weight 

BMI 

 

Hand 

Grip 

Strength 
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3.4 Study Setting  

The study was conducted in CRP (Savar), Savar and Manikganj community. 

 

3.5 Study Period  

The period of this study was from October 2018 to April 2019. The Study was 

conducted through data collection, data analysis and overall thesis writing. In 

particular data collection was conducted from January 2019 to February 2019. 

 

3.6 Sample Size 

The investigator used the principle of sample size determination for calculating 

Sample size. Sample size was estimated for this study according to the following 

criteria- 95% confidence interval and 5% error level. The formulation of sample size 

determination: 

  

(n) =  
 

Here,  

z= 1.96 (confidence interval 95%)  

r= 0.05 (error level 5%) 

p= 0.5 (50% prevalence) 

q= (1-0.5)=0.5 (1-p) 

Then the sample size (n) is stand for:  

  (1.96)2x 0.5x 0.5 
(n) =  
                   (0.05)2 

                 
                0.9604                                                                                                                                             
       =  
                0.0025         

       =    384.16  

The total sample required to conduct this study is 384. If this standard measurement 

as per the above formula was used to find out the sample size, it would be a little 

difficult to collect data. However, the researcher collected data from 350 participants 

(175 males and 175 females) due to time limitations and some other difficulties.  

 

z2 x pq 

      r2 
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3.8 Inclusion and exclusion criteria  

3.8.1 Inclusion criteria  

 Normal and healthy adult people whose age is 18 years and above.  

 People who have five fingers without any deformity in both hands. 

 People who are able to follow instruction. 

3.8.2 Exclusion criteria 

 Person who have the history of any musculoskeletal disease, previous hand 

surgery, pain, functional limitation or hand deformity, severe burn and other 

hand injury. 

 People who are bed bounded or unable to stand. 

 Those who are unwilling to participate in the study. 

 

3.9 Sampling techniques  

The Researcher had used purposive quota sampling method. Participants were 

selected purposively and sampling technique was quota sampling. A purposive 

sample is a type of non-probability sample that is selected based on characteristics of 

a population and the objective of the study. Participants were selected according to the 

needs of the study; who do not meet the inclusion was rejected.  

 

3.10 Data collection tools/materials  

 Modified Sphygmomanometer:  

In this study use an aneroid ALPK2 sphygmomanometer (made in China), bag 

method adaptation. For that adaptation, the inflatable part of the outer Velcro 

constituting the cuff of the equipment was removed, and the cuff was folded 

twice into three equal parts and placed in a cotton bag with a zipper  (Helewa 

& Goldsmith, 1981). The modified sphygmomanometer test proved to be a 

valid and reliable instrument for obtaining hand grip strength measurement 

(George et al., 1992/2018). Several studies also proved the reliability and 

validity of this tool (Martins et al., 2015; Lucareli et al., 2010). 



 

 

Figure 2: Modified Sphygmomanometer

 Stadiometer:  

A stadiometer is a piece of medical equipment used for measuring human 

height. It is usually constructed out of a ruler and a horizontal headpiece which 

is adjusted to re

portable stadiometer is reliable and valid for height measurement. 

examined the reliability and validity of height measurements using a portable 

stadiometer as compared to a mech
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Figure 2: Modified Sphygmomanometer 

 

A stadiometer is a piece of medical equipment used for measuring human 

height. It is usually constructed out of a ruler and a horizontal headpiece which 

is adjusted to rest on the top of the head. Baharuddin et al. 2017, stated that the 

portable stadiometer is reliable and valid for height measurement. 

examined the reliability and validity of height measurements using a portable 

stadiometer as compared to a mechanical scale (Baharuddin et al. 

Figure 3: Stadiometer 

A stadiometer is a piece of medical equipment used for measuring human 

height. It is usually constructed out of a ruler and a horizontal headpiece which 

2017, stated that the 

portable stadiometer is reliable and valid for height measurement. This study 

examined the reliability and validity of height measurements using a portable 

Baharuddin et al. 2017). 
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 Tape Measure:  

A tape measure is a strip of metal, plastic or cloth which has numbers marked 

on it as inches, centimetres, etc and is used for measuring. Pellecchia (2003) 

examined the reliability and validity of a new method of measuring hand size 

in which a tape measure is wrapped around the hand in a figure-of-eight 

pattern. However, several studies determined the reliability and validity of 

tape measure for measuring length (Jamaluddin et al., 2011; Neelly, Wallmann 

& Backus., 2013 ). In this study it was used for measuring hand length and 

hand breadth.   

 

Figure 4: Tape Measure 

• Digital Weighing Scale:  

For measuring body weight in this study researcher used a Digital Weighing 
Scale of Camry brand. Kumar et al. (2014) revealed that he measurements 
obtained with DWSs are valid and in agreement with Mat Scan measurements. 
Hence, DWSs could be used interchangeably with Mat Scan and would be 
able to provide clinicians an objective measurement of limb loading suitable 
for clinical setting  (Kumar et al., 2014) 

 

Figure 5: Glass Electronic Weighing Scale  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Neelly%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23289961
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wallmann%20HW%5BAuthor%5D&cauthor=true&cauthor_uid=23289961
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wallmann%20HW%5BAuthor%5D&cauthor=true&cauthor_uid=23289961
https://www.ncbi.nlm.nih.gov/pubmed/?term=Backus%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=23289961
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 Pen, pencil and paper to collect notes. 

 Information sheet &Consent form 

 Data collection form. 

3.11 Data collection methods  

After the approval of the IRB and confirming the eligibility (who meets the inclusion 

criteria), the researcher completed the consent related paper work with the 

participants. In this process there was an information sheet and a consent form. The 

information sheet was written in Bangla which explained the aim and background of 

the study, the method and procedure, including the risks and benefits for the 

participants. After gaining clear concept of the study each participant gave his/ her 

signature/ left thumb impression on the consent form. Then the data collector was 

recorded their socio-demographic information and also collected information on the 

participants’ height, weight, hand dominance, hand length, hand breadth and HGS. 

3.11.1 Participants: 

The study included 350 normal, healthy people (175 males and 175 females). To 

ensure equal distribution across age range, 25 male and 25 female were included in 

each of the seven age categories: 18-24, 25-31, 32-38, 39-45, 46-52, 53-58 and above 

58 years. Thus each age group contains 50 participants including 25 male and 25 

female volunteer. Most of the participants were patients’ family members from people 

at CRP. Since the rehabilitation center provides services to people from all over the 

country, patients and their family members represent people of whole Bangladesh. 

3.11.2 Tester:  

In this study all the measurements were administered and scored by one rater (the 

researcher ownself) 

3.11.3 Testing procedures: 

Prior to each test, each participant was briefed on how test would be done and how 

he/she would be performed. Subsequently, the participants were allowed to practice 

before actual measurement. 



 

 

1. HGS measurement 

HGS was measure according to a standard protocol based on the 

the ASHT (Ibegbu, David, Hamman, Umana, & Musa, 2015). 

 The subject was instructed to be seated with arm adducted and neutrally 

rotated, elbow flexed 90°, forearm in mid

extension (wrist in slightly exte

deviation for optimal performance in power grip (ASHT; Fess et al., 1992). 

 The sphygmomanometer was inflated to 100 mm Hg and its valve was kept 

closed to remove the folds from the inflatable portion. Then, the pre

reduce to 20 mm

(Kaegi, et al, 1998), providing a measurement range between 20

Figure 6: Position during measurement of Grip Strength

 Each subject was instructed to breathe in through their nose and blow out 

through pursed lips as a maximum grip effort can be made. At this time, a 

verbal command of "Squeeze! Harder! Harder! Relax!" was given by the data 

collector.  
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measurement by Modified Sphygmomanometer: 

HGS was measure according to a standard protocol based on the recommendations of 

the ASHT (Ibegbu, David, Hamman, Umana, & Musa, 2015).  

The subject was instructed to be seated with arm adducted and neutrally 

rotated, elbow flexed 90°, forearm in mid-prone and wrist in neutral to 30° 

extension (wrist in slightly extended position), with neutral radio

deviation for optimal performance in power grip (ASHT; Fess et al., 1992). 

The sphygmomanometer was inflated to 100 mm Hg and its valve was kept 

closed to remove the folds from the inflatable portion. Then, the pre

reduce to 20 mm-Hg, and the valve was closed again to prevent leakage 

(Kaegi, et al, 1998), providing a measurement range between 20

Figure 6: Position during measurement of Grip Strength

Each subject was instructed to breathe in through their nose and blow out 

through pursed lips as a maximum grip effort can be made. At this time, a 

verbal command of "Squeeze! Harder! Harder! Relax!" was given by the data 

recommendations of 

The subject was instructed to be seated with arm adducted and neutrally 

prone and wrist in neutral to 30° 

nded position), with neutral radio-ulnar 

deviation for optimal performance in power grip (ASHT; Fess et al., 1992).  

The sphygmomanometer was inflated to 100 mm Hg and its valve was kept 

closed to remove the folds from the inflatable portion. Then, the pressure was 

Hg, and the valve was closed again to prevent leakage 

(Kaegi, et al, 1998), providing a measurement range between 20-300 mm Hg.  

 

Figure 6: Position during measurement of Grip Strength 

Each subject was instructed to breathe in through their nose and blow out 

through pursed lips as a maximum grip effort can be made. At this time, a 

verbal command of "Squeeze! Harder! Harder! Relax!" was given by the data 



 

 

 The subject was asked 

period of 20 seconds was allowed between measurements of the same hand 

(Fess, 1992 & Figueiredo et al, 2007).

 The test was performed four times for each hand. The first measurement was 

performed to fa

last three trial  

 Subsequently, the same procedure was performed on the other hand

 

2. Measurement of Height with Stadiometer:

Participants’ height was measure

recommendations of the FEHES (Viet &Verschuren, 2008). 

Exclusion criteria: Height was not measured for people in a wheelchair, persons who 

have difficulty to stand straight, and participants with a hairstyle (e.g. Puff hair) that 

prevents proper use of the height equipment. 

Equipment: Stadiometer

Figure
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The subject was asked to hold each contraction for 5 seconds, and then a rest 

period of 20 seconds was allowed between measurements of the same hand 

(Fess, 1992 & Figueiredo et al, 2007). 

The test was performed four times for each hand. The first measurement was 

performed to familiarize the subject with the device. The maximum value

 was taken instead of the average value. 

Subsequently, the same procedure was performed on the other hand

Measurement of Height with Stadiometer: 

Participants’ height was measured according to a standard protocol based on the 

recommendations of the FEHES (Viet &Verschuren, 2008).  

Height was not measured for people in a wheelchair, persons who 

have difficulty to stand straight, and participants with a hairstyle (e.g. Puff hair) that 

prevents proper use of the height equipment.  

Stadiometer 

Figure 7: Position during height measurement

to hold each contraction for 5 seconds, and then a rest 

period of 20 seconds was allowed between measurements of the same hand 

The test was performed four times for each hand. The first measurement was 

The maximum value of 

Subsequently, the same procedure was performed on the other hand 

d according to a standard protocol based on the 

Height was not measured for people in a wheelchair, persons who 

have difficulty to stand straight, and participants with a hairstyle (e.g. Puff hair) that 

 

height measurement 



 

24 
 

Protocol for measuring height: 

 Place the base of the stadiometer on the floor.  Slot the measurement rods into 

the base of the stadiometer in the correct order.  Make sure it is inserted fully.   

 Participants were asked to remove their shoes, heavy outer garments, and hair 

ornaments and head dress.    

 The participant was then asked to stand on the centre of the base with his/her 

back to the height rule. Instructed them to put their feet together and move 

back until their heels touch the bottom of the stadiometer upright.  Their 

buttocks and upper part of their back should also be touching the stadiometer 

upright.  Their head does not have to touch the stadiometer.  

 Each  participant was asked to Stand up straight and look straight ahead. 

 When the respondent was in the correct position, asked them to take a deep 

breath and hold it.  Lower the headboard until it is in contact with the head.  

Hold the headboard firmly at its final position and take the reading to the 

nearest 0.1 cm.  

 The participants those were excluded from height measurement, the reasons 

were recorded in the data collection form). 

(NB. If any person is taller than the maximum height of the stadiometer, the self 

reported height is acceptable and recorded on the form but during data collection 

researcher did not meet that type of participant) 

 

3. Measurement of weight by Digital Weighing Scale (DWS): 

HGS will measure according to a standard protocol based on the New Zealand Health 

Monitor (NZHM) Surveys (Marfell-Jones, 2008) 

 Place the scales on a hard flat surface.  If carpet is the only floor covering in 

the measurement location, put a board down on the carpet and place the scales 

on the board.  

 Press firmly on the centre of the scales to turn them on.  Once the zeros 

appear. 

 



 

 

Figure

 Ask the subject to stand on the centre of the scales without support, with their 

arms loosely by their sides, head facing forward and with their weight 

distributed evenly on both feet.  

 A reading will appear in a few seconds.  The numbers will change, and then 

stop.  Once the numbers have stopped, take the reading to the nearest 0.1 kg. 

 Ask the subject to step off the scale.  Record the reading. 

Hand length: Measure from the top of

asked to place their hands supine on a flat hard horizontal surface with fingers 

extended and adducted, the forearm was directly in line with the middle finger

lengths were taken independently on left and right sides of each individual using a 

sliding caliper capable of measuring the nearest 0.01 mm (Dodds et al., 2014). 
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Figure 8: Position during weight measurement

Ask the subject to stand on the centre of the scales without support, with their 

arms loosely by their sides, head facing forward and with their weight 

distributed evenly on both feet.   

A reading will appear in a few seconds.  The numbers will change, and then 

stop.  Once the numbers have stopped, take the reading to the nearest 0.1 kg. 

Ask the subject to step off the scale.  Record the reading.  

Measure from the top of middle finger to wrist joint. 

asked to place their hands supine on a flat hard horizontal surface with fingers 

extended and adducted, the forearm was directly in line with the middle finger

lengths were taken independently on left and right sides of each individual using a 

sliding caliper capable of measuring the nearest 0.01 mm (Dodds et al., 2014). 

 

Figure 9: Hand length measurement 

: Position during weight measurement 

Ask the subject to stand on the centre of the scales without support, with their 

arms loosely by their sides, head facing forward and with their weight 

A reading will appear in a few seconds.  The numbers will change, and then 

stop.  Once the numbers have stopped, take the reading to the nearest 0.1 kg.  

le finger to wrist joint. The subject were 

asked to place their hands supine on a flat hard horizontal surface with fingers 

extended and adducted, the forearm was directly in line with the middle finger. Hand 

lengths were taken independently on left and right sides of each individual using a 

sliding caliper capable of measuring the nearest 0.01 mm (Dodds et al., 2014).  
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Hand breadth: A linear measurement approximating the width of the palm of the 

hand. Measure the straight distance between the metacarpal radialis to metacarpal 

ulnaris. Hand breadth will measured between radial side of the second metacarpal 

head and ulnar side of the fifth metacarpal head (Sengupta et al., 2011).  

 

Figure 10: Hand breadth measurement 

 

3.12 Data management and analysis  

Data Management: The researcher had a detail planning for data management-

accumulate the resources for data collection, data entry and data processing. 

Developing a coding system for identification participants’ records due to reduce 

overlap and missing data. All data were incorporated in the data view in statistical 

software after completing the variable view for analysis. Analysis of data were done 

by using SPSS version 20.0.  

Data Analysis: Due to the normal distribution of data, Pearson correlation coefficient 

was done to analyze the data. Descriptive analysis were used to  found Descriptive 

information of demographic characteristics .The study findings were analyzed by 

finding the frequency, mean, standard deviation and range of each item individually. 

The correlation between dependent and independent variables was analyzed by 

Pearson correlation coefficient. The result will be presented as sex specific reference 
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values, stratified by age. All analysis was performed using SPSS for windows ( SPSS 

Inc., Chicago, IL, USA). Result is presented in frequency tables. 

 

3.13 Quality control & quality assurance  

All data collection should be accurately done with the concern of respective 

supervisor as well follow all instructions. Researcher carried out a field test before 

collecting the final data because it helps the researcher to refine the data collection 

plan and find out the limitation. Then the researcher got chance to rearrange the 

demographic questionnaires to make it more understandable, clear and enough for the 

participants and the study. Procedure of data collection and ethical consideration of 

the thesis was highly maintained to ensure quality. 

3.14 Ethical Consideration  

• At first the ethical approval had been taken from the Institutional Review 

Board (IRB) for conduction of the study. 

• The researcher was taken permission from the research supervisor and 

Occupational Therapy Department in BHPI.  

• All the participants were informed about the purpose, aim and objective of the 

study and it was ensured that the study will not be harmful for them. 

• Informed consent was collected from the participants.  

• Confidentiality was maintained as the student investigator will keep the 

participants name, address and personal information.  

• Participants were allowed to withdraw themselves or refuse to perform any 

task at any time during the study.   

Ethical consideration parts also included by information sheet and consent form, 

which are given below:  
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3.14.1 Information sheet   

Researcher used an information sheet to inform about study aims and rights of the 

participant. The information sheet was written in Bangla which also explained 

background of the study, the method and procedure, including the risks and benefits 

for the participants. Confidentiality of all participants must be highly maintained. 

Through the Information sheet participants were able to known of the study goal and 

why it is done. Participant also concerned that his participation is voluntary and he or 

she will not get any financial advantage in future for his participation. 

3.14.2 Consent form  

A consent form was also used to take written consent from the participant. It was very 

important to take consent from participants who were interested to participate in the 

study. If they were concern about the aim and objective of the study then they give 

signature or left thumb impression in the consent form with volunteer participation. 
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This section focuses on the findings which explore the association of variables. This 

study has done by using quantitative method. The socio-demographic background of 

the participants in this study was also identified. Each of the table represents the 

collected data.  

4.1 Descriptive characteristics of the participants  

Table 2: Descriptive characteristics of the participants (n=350) 

Variables   n       Mean±SD 

Age 

 

 

 

 

 

 

 

Gender 

 

 

Education 

 

 

 

 

 

 

 

 

18-24 

25-31 

32-38 

39-45 

46-52 

53-58 

>58 

 

Male 

Female 

 

Illiterate  

Signature 

Primary 

Secondary 

SSC 

HSC/Diploma 

B.Sc/ BA/ Honors 

M.Sc/ MA/ Masters 

 

50 

50 

50 

50 

50 

50 

50 

 

175 

175 

 

37(10.6%)  

30(8.6%) 

44(12.6%) 

37(10.6%) 

46(13.1%) 

61(17.4%) 

73(20.9%) 

22(6.3%) 

 

 

 

42.38±15.03 Years 

 

 

         

 

 

--------------- 

 

 

 

--------------- 
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Occupation 

 

 

 

 

 

 

 

 

 

 

Height 

Weight 

BMI  

 

 
 

Hand Length 

 

Hand Breadth 

 

Hand Dominance 

 

Dominant Hand 
Grip Strength 

Non-dominant 
Hand Grip 
Strength 

Student 

Housewife 

Managers 

Professional 

Service and sales workers 

Skilled agricultural, forestry 
and fishery workers 

Plant and machine operators, 
and assemblers 

Armed forces occupations 

Retired/ No occupation 

------------- 

------------- 

Underweight 

Normal 

Overweight 

Obese  

Right 

Left 

Right 

Left 

Right 

Left 

------------------ 

 

------------------ 

42 

68 

21 

78 

18 

55 

 

25 

 

16 

27 

350 

350 

13 

194 

124 

19 

350 

350 

350 

350 

301 

49 

350 

 

350 

 

 

---------------- 

 

 

 

 

 

 

 

 

158.72±8.96 cm 

61.18±10.40 cm 

 

24.27±3.43 kg/m2 

 

 

17.24±1.01 cm 

17.24±1.02 cm 

7.65±0.82 cm 

7.66±1.00 cm 

 

------------ 
 

220.98±46.79 mmHg 

 

210.63±48.54 mmHg 

 

Demographic data of participant are listed in Table 2. The Table showed that among 

350 participants, there are 14.3% (n=50) participants in each group and the number of 

male and females were also equal. Most of the participant 86% (n=301) were right 

https://en.wikipedia.org/wiki/Management
https://en.wikipedia.org/wiki/Professional
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handed and rest of the participant only 14% (n=49) were left handed. The 

participant’s age ranges were from 18 to above 58 years.  

In this table, among all the participants 10.6% (n=37) were illiterate, 8.6% (n=30) 

could signature, 12.6% (n=44) were primary, 10.6% (n=37) secondary, 13.1% (n=46) 

SSC, 17.4% (n=61) HSC/ Diploma, 20.9% (n=73) B.sc/ BA/Honors, 6.3% (n=22) 

were M.Sc/ MA/Masters. With regard to their occupation among the participants 12% 

(n=42) were students, 20.6% (n=72) were housewife, 15.7% (n=55) were involve in 

skill level 1, 14.3% (n=50) were skill level 2, 14.9% (n=52) were in skill level 3, 

14.3% (n=50) were skill level 4 and rest of the participant 8.3% (n=29) were retired or 

they had no occupation. Table 2 again show that maximum 55.4% (n=194) 

participant’s BMI is normal, 35.4% (n=124) were overweight and rest of the 

participants were underweight or obese. Hand length of participants were between 

16.2-18.2 cm and hand breadth were between   6.6-8.6 cm. 

 

4.2 Normative values of HGS 

Table 3: Hand Grip Strength Norms according to Gender and Age (6-year 

Categories) 

                                       Males  

Age  N    Dominant Hand   Non-dominant Hand 
Mean±SD Norm Range Mean±SD Norm Range 

 

18-24 

25-31 

32-38 

39-45 

46-52 

53-58 

>58 

Total 

 

25 

25 

25 

25 

25 

25 

25 

175 

 

257.24±16.93 

258.20±22.01 

249.92±31.31 

251.92±23.77 

241.04±37.82 

252.48±22.12 

219.68±39.09 

247.44±30.89 

 

240.31-274.17 

236.19-280.21 

218.61-281.23 

228.15-275.69 

203.22-278.86 

230.36-274.48 

180.69-258.77 

216.55-278.33 

 

252.16±19.87 

244.40±22.11 

246.12±32.43 

243.28±34.30 

233.20±40.86 

235.24±24.15 

207.68±42.08 

237.44±34.18 

 

232.29-272.03 

222.29-266.51 

213.69-278.55 

208.98-277.58 

192.34-274.06 

211.09-259.39 

165.60-249.76 

203.26-271.62 
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                                     Females  

Age  N   Dominant Hand   Non-dominant Hand 

Mean±SD Norm Range Mean±SD Norm Range 

 

18-24 

25-31 

32-38 

39-45 

46-52 

53-58 

>58 

Total 

 

25 

25 

25 

25 

25 

25 

25 

175 

 

206.32±43.67 

214.80±35.69 

220.24±35.49 

190.32±54.65 

198.08±31.43 

173.04±38.14 

158.88±41.68 

194.53±45.03 

 

162.65-249.99 

179.11-250.49 

184.75-255.73 

135.67-244.97 

166.65-229.51 

134.90-211.18 

117.20-200.56 

149.50-239.56 

 

199.36±42.94 

206.88±37.93 

208.00±38.19 

180.72±53.81 

186.80±36.46 

160.24±28.22 

144.80±44.20 

183.82±45.96 

 

156.42-242.30 

168.95-244.81 

169.81-246.19 

126.91-234.53 

150.37-223.23 

132.02-188.46 

100.60-189.00 

137.86-229.78 

 

Table 3 shown that the maximum range of grip strength is among the middle aged 

population. Then the GS is gradually decreased with age. Researcher also observed 

that males are relatively stronger than females. The peak level of grip strength is 

observed in (32-38) years  age group for both males and females. That table means the 

GS increasing with age up to middle age and then gradually became weaker. There 

are also observed that dominant HGS is relatively stronger than non-dominant HGS. 

But this difference is not significant in all age group.  
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4.3 Correlation of Dominant Hand Grip Strength with their Demographic 
Factors and anthropometric measurement 
 

Table 4: Correlation of Dominant HGS with variables 
 

Variables Dominant Hand Grip Strength 

r value p value  Remarks 

Age -.294 .000 Significant 

Gender -.566 .000 Significant 

Occupation .011 .832 Non significant 

Height .551 .000 Significant 

Weight .411 .000 Significant 

BMI .043 .423 Non significant 

Hand Length .460 .000 Significant 

Hand Breadth .447 .000 Significant 

Hand Dominance -.033 .536 Non significant 

 

 

 

A pearson correlation coefficient was done to show the relationship of dominant HGS 

with demographic factors and anthropometric values. The Table 4 exhibited 

significant correlation of HGS with some variables. The researcher found a weak 

negative relationship of age with GS of the dominant hand (r = -.294, p = 0.000). That 

means GS is decreasing with age. The negative association was more prominent in 

analysis by group of gender (r = -.566, p =.000). The researcher observed a moderate 

positive association of height and weight with dominant hand (r = 551, p = .000; r = 

.411, p =.000). This researcher also found moderate positive correlation of BMI with 

HGS (r= 0.43, p=.423). But this correlation is not significant. Researcher also 

observed moderate positive correlation of hand length and breadth with HGS of 

dominant hand (r = .460; p = .000; r = 447, p = .000).  

 

*P<0.05 (significant level) 
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5.1 Discussion  

Hand is very important and essential part of human being. It complete several 

complicated detailed operations that permit humans to complete such tasks as writing, 

computing, and other activities (Blomkvist et al., 2010). Grip strength has been 

explained as the power of the combined contraction of the extrinsic muscles of the 

hand which flex the joints of the hand (Han et al., 2011). For grip strength evaluation 

there are several devices available. The modified sphygmomanometer is inexpensive 

easy to administer and to provide correct measurements in clinical settings as well as 

for research purposes (Lam et al., 2006).  

The final study population comprised 350 participants (175 males and 175 females) 

ranging in age from 18 to above 58 years. For hand grip strength analysis, the 350 

participants were divided into seven categories based on age: (a) 18–24 years; (b) 25–

31 years; (c) 32–38 years; (d) 39-45 years; (e) 46-52 years; (f) 53-58 years and above 

58 years. Each group included equal number (n=50) participants with 25 males and 25 

females. Table 1 shows descriptive analysis of height, weight, hand length, hand 

breadth, Occupation and BMI of all the participants expressed as mean and standard 

deviation.   

This study established gender stratified normative value of HGS on the basis of age. 

Researcher observed maximum norms among middle aged population. 

Many factors have been documented to be related to GS in the literature. It is 

generally believed that hand GS reaches a peak between the ages of 25 and 50 years   

(Mathiowetz et al., 2002). Before that age there is a progressive increase of hand 

strength and especially GS. After the age of 50, most individuals experience aecline in 

their GS with increasing age, so that a curvilinear relationship between age and hand 

strength could be formed. In this study researcher also found the similar results. 

There are many studies used the Modified Sphygmomanometer to carry out the intra-

rater reliability (Perossa et al., 1998; Daniel et al., 2001). Some study was conducted 
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on validity and reliability of the tools (Martins et al., 2015; George et al., 2018). There 

was no study on the normative value of grip strength by using sphygmomanometer. 

So, researcher could not found any related literature to compare results in discussion. 

Several studies have confirmed that GS is significantly higher in men than in women 

in all age groups studied.  In recent years, an improvement in GS of the female 

population has been documented. It is strongly believed that the dominant hand is 

10% stronger compared to the nondominant  

Due to the normal distribution of data, in this study association was done by using 

Pearson Correlation coefficient(r) test. A recent study in the Chinese population has 

found a correlation between GS and anthropometric factors such as forearm 

circumference, body height, and weight (Lam et al., 2016). Correlation is significant 

when the P value is 0.01. In this study perspective, weakly negative relationship of 

age with GS of the dominant hand (r = -.294, p = 0.000). The negative association 

was more prominent in analysis by group of gender (r = -.566, p =.000). The 

researcher observed a moderate positive association of height and weight with 

dominant hand (r = 551, p = .000; r = .411, p =.000). It explores the relationship of 

grip strength with elevated BMI and found no significant correlation. Researcher 

found moderate positive correlation BMI with HGS (r= 0.43, p=.423). This 

relationship is not significant because most of the participants’ had normal BMI. 

Researcher also observed moderate positive correlation of hand length and breadth 

with HGS OF dominant hand (r = .460; p = .000; r = 447, p = .000). Same results 

were found in other study where there is weak relationship with BMI (Kamarul et al., 

2006). In other study found  HGS is negatively associated with physical weakness 

even when the effect of Body mass index (BMI) and arm muscle circumference are 

removed (Han et al.,2011).  
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5.2 Limitation of the study  

During the research work it is observed that some limitations and barriers. So the 

researcher acknowledges in these limitations and barriers investigation. These 

include:  

 There are very limited published literatures available in Bangladesh regarding 

hand grip strength.  

 There are no another raters were included in this study, researcher ownself 

was the rater of the study. So, there was a possibility of memory bias. 

 For a normative study it is important to test inter-rater reliability. As 

researcher collected all data by ownself, so it was not possible to test inter-

rater reliability. 

 Majority of sample was right-handed, so these norms should be used with 

caution for left handed persons. 

5.3 Conclusion  

Grip strength is a clinical measure that is frequently used to estimate sensorimotor 

deficits and monitor how they evolve over time. It is an important prerequisite for 

good hand function. As specialists of hand function evaluation and treatment, 

occupational therapists must evaluate grip strength correctly and use valid grip 

strength norms for comparing patients to the normal population. This study provides a 

large sample of normative data for clinical use in hand and upper limb rehabilitation, 

anad possible screening for other health issues. In this study, it was shown that the 

grip strength of persons over 58 years aged and older varies negatively and 

curvilinearly with age and that the loss seems more marked among the older subjects. 

This study demonstrated the importance of taking into account hand circumference 

and body height, in addition to age and gender, when comparing grip strength to that 

of a population without disability. Therapists will benefit from the results of this study 

by better assessing the hand of the patients, developing better goals for their patients 

and providing better education to their patients on this aspect of upper limb 

rehabilitation. Based on results information of the normative data on hand grip 

strength will be very helpful for the evaluation and treatment of hand or upper 

extremities injuries.  
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5.4 Recommendation  

In spite of these limitations, this study contributes the standardized assessment tool 

for the clinical settings. Based on the given limitation of the study here focused on the 

possible recommendation and further studies regarding the measurement of grip 

strength of population are incorporate below-  

There are many factors that may influence the measurement of HGS; however, this 

study primarily focused on norms of grip strength according to age and gender and 

showed the association of dominant hand grip strength with variables in the study. 

The further study should include the association of both hands grip strength with other 

influential factors. 

Recommendation for health professional- 

They should be started to assess GS with Modified Sphygmomanometer. 
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Appendix III  

Consent form and Information Sheet 

   Bangladesh Health Professions  Institute (BHPI) 

                Department of Occupational Therapy 

                                           CRP, Chapain, Savar-1343, Bangladesh 

 

Informed Consent Form for the Health Professions Students 

Title: “Measurement of Hand Grip Strength among Healthy Adults by Modified 

Sphygmomanometer: A Normative Study in Bangladesh”. 

Investigator: Ashraful Jannat Rima, Student of B.Sc. in Occupational Therapy, 

Bangladesh   Health Professions Institute (BHPI), CRP- Savar, Dhaka- 1343   

Supervisor: Julker Nayan, Associate professor, Occupational Therapy Department, 

Bangladesh Health Professions Institute 

Place: CRP, Savar and Manikganj community.  

Part I: Information Sheet  

Introduction 

I am Ashraful Jannat Rima, B.Sc. in Occupational Therapy student of Bangladesh 

Health Professions Institute(BHPI), have to conduct a thesis as a part of this Bachelor 

course, under thesis supervisor, Julker Nayan. You are going to have details 

information about the study purpose, data collection process, ethical issues.   You do 

not have to decide today whether or not you will participate in the research. Before 

you decide, you can talk to anyone you feel comfortable with about the research. If 

this consent form contains some words that you do not understand, please ask me to 

stop. I will take time to explain.  
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Background and Purpose of the study  

You are being invited to be a part of this research because this thesis provide the 

normative value of hand grip strength of normal adult people by Sphygmomanometer 

which allowed the Health Professionals to use this tools. Researcher can identify the 

standard value of hand grip strength with sphygmomanometer through your voluntary 

participation in this study. The aim of the study is to identify the normative value/data 

of hand grip of Bangladeshi healthy adults’ population. The purpose of the study is to 

identify the descriptive data of hand GS and explore association between 

anthropometric measurements.  

Research related information 

The research related information will be discussed with you throughout the 

information sheet before taking your signature on consent form After that researcher 

will measure the participant’s hand grip strength, height, weight, hand length& 

breadth by using sphygmomanometer, tape measure & weight machine which take 

approximately 5-10 minutes. The information recorded is confidential, your name is 

not being included on the forms, only a number will identify you, and no one else 

except Julker Nayan, Supervisor of the study will have access to this study.   

Voluntary Participation 

The choice that you make will have no effect on your job or on any work-related 

evaluation Or your personal life. You can change your mind at any time of the data 

collection process even throughout the study period. You have also right to refuse 

your participation even if you agreed earlier.      

Risks and benefits 

We are asking to share some personal and confidential information, and you may feel 

uncomfortable talking about some of the topics. You do not need to take part in the 

study if you don't wish to do so, and that is also okay. You do not have to give us any 

reason for not responding to any question, or for refusing to take part in the interview. 

On the other hand, you may not have any direct benefit by participating in this 

research, but your valuable participation is likely to help us find out the normative 
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value of Bangladeshi healthy adults population.    Information about you will not be 

shared to anyone outside of the research team. The information that we collect from 

this research project will be kept private. Any information about you will have a 

number on it instead of your name. Only the researchers will know what your number 

is and we will lock that information up with a lock and key. It will not be shared with 

or given to anyone except Julker Nayan, study supervisor.  

Sharing the Results 

Nothing that you tell us today will be shared with anybody outside the research team, 

and nothing will be attributed to you by name. The knowledge that we get from this 

research will be shared with you before it is made widely available to the public. Each 

participant will receive a summary of the results. There will also be small presentation 

and these will be announced. Following the presentations, we will publish the results 

so that other interested people may learn from the research.      

Who to Contact 

If you have any questions, you can ask me now or later. If you wish to ask questions 

later, you may contact any of the following: Ashraful Jannat Rima, Bachelor science 

in Occupational Therapy, Department of Occupational Therapy, e-mail: 

jannatrima.jr@gmail.com, Cell phone- 01616375757. This proposal has been 

reviewed and approved by Institutional Review Board (IRB), Bangladesh Health 

Professions Institute (BHPI), CRP-Savar, Dhaka-1343, Bangladesh, which is a 

committee whose task it is to make sure that research participants are protected from 

harm. If you wish to find about more about the IRB, contact Bangladesh Health 

Professions Institute (BHPI), CRP-Savar, Dhaka-1343, Bangladesh. You can ask me 

any more questions about any part of the research study, if you wish to.  

Can you withdraw from this study: 

You can cancel any information collected for this research project at any time. After 

the cancellation, we expect permission from the information whether it can be used or 

not.    
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Withdrawal Form 

 

Participants Name: …………………………………………  

ID number: ………………...............  

Reason of Withdraw: 

…………………………………………………………………… 

…………………………………………………………………………………………..

. Participants Name: ……………………………………  

Participants Signature: ………………………………..  

Day/Month/Year: …………………         
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Part II: Certificate of Consent       

Statement by Participants  

I have been invited to participate in research titled Measurement of Hand Grip 

Strength by Modified Sphygmomanometer in Healthy Adults: A Normative Study in 

Bangladesh. I have read the foregoing information, or it has been read to me. I have 

had the opportunity to ask questions about it and any questions I have been asked & 

have been answered to my satisfaction. I have given consent voluntarily to be a 

participant in this study       

Name of Participant___________________________________________________ 

Signature of Participant ___________________   Date ___________________    

Statement by the researcher taking consent   

I have accurately read out the information sheet to the potential participant, and to the 

best of my ability made sure that the participant understands that the following will be 

done:    

1.    

2.    

3.    

I confirm that the participant was given an opportunity to ask questions about the 

study, and all the questions asked by the participant have been answered correctly and 

to the best of my ability. I confirm that the individual has not been coerced into giving 

consent, and the consent has been given freely and voluntarily.    

A copy of this ICF has been provided to the participant.    

Name of Researcher taking the consent________________________    

Signature of Researcher taking the consent__________________________    

Date ___________________________            
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Appendix IV  

Z_¨ Ges m¤§wZcÎ 

 

    evsjv‡`k †nj&_ cÖ‡dkÝ BbwówUDU (weGBPwcAvB) 

AKz‡ckbvj †_ivwc wefvM 

wmAviwcÑ PvcvBb, mvfvi, XvKvÑ1343. †Uwj: 02-7745464Ñ5,7741404, d¨v·: 02-774506 

                                                                                                                          †KvW bs: 

AskMÖnYKvix‡`i Z_¨ Ges m¤§wZcÎ 

 

M‡elbvi welq: ÔÔ¯dxM‡gvg¨v‡bvwgUv‡ii gva¨‡g evsjv‡`‡ki cÖvß eq¯‹ gvby‡li gywôe× nv‡Zi 

kw³i cwigvY wbY©q Kiv: evsjv‡`‡ki GkwU Av`k© M‡elYv|Ó 

M‡elK: Avkivdzj RvbœvZ wigv, we.Gm.wm Bb AKz‡ckbvj †_ivwc (4_© el©),†mkb:2014-2015 

Bs, evsjv‡`k †nj_& cÖ‡dkÝ Bbw÷wUDU (weGBPwcAvB), mvfvi,XvKv- 1343 

ZË¡veavqK: †gvt RyjKvi bvCb, wefvMxq cÖavb Ges mn‡hvMx Aa¨vcK, AKz‡ckbvj †_ivwc 

wefvM, evsjv‡`k †nj&_ cÖ‡dkÝ Bbw÷wUDU|  

M‡elbvi ’̄vb: evsjv‡`k †nj&_ cÖ‡dkÝ Bbw÷wUDU (weGBPwcAvB), cÿvNvZMÖ ’̄‡`i cyb©evmb 

†K› ª̀ (wmAviwc), mvfvi  Ges gvwbKMÄ GjvKv| 

ce© 1 Z_¨cÎ: 

 

f~wgKv: 

Avwg Avkivdzj RvbœvZ wigv, XvKv wek¦we`¨vj‡qi wPwKrmv Abyl‡`i Aax‡b evsjv‡`k †nj&_ 

cÖ‡dkbm Bbw÷wUD‡U we.Gm.wm.Bb  AKz‡ckbvj †_ivwc wefv‡M 4_© e‡l©i QvÎx wn‡m‡e ¯œvZK 

wkÿvKvh©µg (2014-2015 Bs) †mk‡b Aa¨qbiZ AvwQ| weGBPwcAvB †_‡K AKz‡ckbvj 

†_ivwc  we.Gm.wm wkÿvKvh©µgwU m¤úbœ Kivi Rb¨ GKwU M‡elbv cÖKí cwiPvjbv Kiv 

eva¨Zvg~jK| GB M‡elYv cÖKíwU AKz‡ckbvj †_ivwc wefv‡Mi mn‡hvMx Aa¨vcK†gvt RyjKvi 

bvCb Gi ZË¡veavq‡b m¤úbœ Kiv n‡e | GBAskMÖnbKvix Z_¨c‡Îi gva¨‡g M‡elYvi cÖKíwUi 

D‡Ïk¨, DcvË msM‡ni cÖYvjx I M‡elYvwUi mv‡_ mswkø÷ welq wKfv‡e iwÿZ n‡e Zv 

we¯ÍvwiZfv‡e Avcbvi Kv‡Q Dc ’̄vcb Kiv n‡e| hw` GB M‡elYvq AskMÖnb Ki‡Z Avcwb B”QzK 

_v‡Kb, †m‡ÿ‡Î  GB M‡elYvi m¤ú„³ welq m¤ú‡K© ¯”̂Q avibv _vK‡j wm×všÍ MÖnb mnRZi 

n‡e| Aek¨ GLb Avcbvi AskMÖnb Avgv‡`i wbwðZ Ki‡Z n‡e bv| †h †Kvb wm×všÍ MÖn‡bi 
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c~‡e©, hw` Pvb Zvn‡j Avcbvi AvZ¥xq-¯^Rb, eÜz A_ev Av ’̄vfvRb †hKv‡iv mv‡_ GB e¨vcv‡i  

Av‡jvPbv K‡i wb‡Z cv‡ib| Acic‡ÿ,AskMÖnbKvix Z_¨cÎwU c‡o,hw` †Kvb welqe ‘̄ eyS‡Z 

mgm¨v nq A_ev hw` †Kvb wKQz m¤ú‡K© Av‡iv ‡ewk Rvbvi cÖ‡qvRb nq, Z‡e wbwØ©avq cÖkœ Ki‡Z 

cv‡ib| 

 

M‡elbvi ‡cÖÿvcU I D‡Ïk¨: 
GB M‡elbv‡Z evsjv‡`k †nj_& cÖ‡dkÝ Bbw÷wUDU (weGBPwcAvB) Gi mKj wkÿK,wkÿv_x© I 

Ab¨vb¨ Kg©KZ©v, cÿvNvZMÖ ’̄‡`i cyb©evmb †K‡› ª̀ Kg©iZ mKj †_ivwc÷ Ges wbw`©ó wKQz GjvKv 

h_v: mvfvi (PvcvBb), gvwbKMÄ  (†kIZv) Ges Rvgvjcyi ( wgivcyi, biæw›` I †Mvcvjcyi) Gi 

mKj my ’̄ I mvaviY gvbyl‡`i AšÍf©~³ nevi Rb¨ Avgš¿b Rvbv‡bv n‡e| Gi Ask wnmv‡e, 

Avcbv‡KI D³ M‡elbv cÖK†í AskMÖn‡bi Rb¨ Avgš¿Y Rvbv‡bv n‡jv| wmAviwc Gi Awab ’̄ 

AKz‡ckbvj †_ivwc÷MY, †ivMx‡`i gywlVe× nv‡Zi kw³ cwigvc Kivi Rb¨ wewfbœ ai‡bi 

cwigvcK e¨envi K‡i _v‡Kb, Gi g‡a¨ ¯dxM‡gvg¨v‡bvwgUvi GKwU Ab¨Zg I mnRjf¨ 

cwigvcK hv wewfbœ †`‡k e¨envi Kiv n‡”Q| wKš‘ evsjv†`‡k ¯dxM‡gvg¨v‡bvwgUvi cÖPwjZ bv 

nIqvq ¯dxM‡gvg¨v‡bvwgUv‡ii gva¨‡g gywôe× nv‡Zi kwv³i Av`k© gvY †hgb ARvbv †Zgwb 

wKfv‡e ¯dxM‡gvg¨v‡bvwgUv‡ii gva¨‡g kw³ cwigvc Ki‡Z nq ‡mUvI ARvbv| wKš‘ †Kvb 

cyb©evmb †K‡› ª̀ Ae ’̄vbiZ †mevMÖnxZv†`i wPwKrmvi djvdj cwigvc Kivi Rb¨ Aek¨B GKRb 

AKz‡ckbvj ‡_ivwc÷‡K ‡mUvi Av`k© gvb Rvb‡Z n‡e| GB Kvi‡bB M‡elK Zvi M‡elbv 

cÖKíwU‡Z, ¯dxM‡gvg¨v‡bvwgUv‡ii gva¨‡g evsjv‡`‡ki cÖvß eq¯‹ gvby‡li gywôe× nv‡Zi kwv³i 

Av`k© gvY wbY©q Kivi wm×všÍ MÖnY K‡i‡Qb| M‡elYvwUi mvaviY D‡Ïk¨ nj: 

¯dxM‡gvg¨v‡bvwgUv‡ii gva¨‡g evsjv‡`‡ki cÖvß eq¯‹ gvby‡li gywôe× nv‡Zi kwv³i Av`k© gvY 

¯’vcb Kiv Ges Zvi mv‡_ kvixwiK MVY I nv‡Zi KvVv‡gvi m¤úK© †ei Kiv| Avcbvi Kvh©Kvix 

AskMÖnY M‡elYvi D‡Ïk¨ c~i‡Y mnvqZv Ki‡e e‡j Avgiv Avkvev`x| 

   

GB M‡elbv Kg©wU‡Z AskMÖn‡bi mv‡_ m¤ú„³ welqmg~n wK †m m¤ú‡K© Rvbv hvK| 
Avcbvi †_‡K AbygwZc‡Î ¯^vÿi ‡bevi Av‡M, GB AskMÖnbKvix Z_¨c‡Îi gva¨‡g M‡elbv 
cÖKíwUi cwiPvjbv Kivi Z_¨mg~n we¯ÍvwiZ fv‡e Avcbvi Kv‡Q Dc ’̄vcb Kiv n‡e| Avcwb hw` 
GB M‡elbvq AskMÖnb Ki‡Z Pvb, Zvn‡j m¤§wZc‡Î Avcbv‡K ¯^vÿi Ki‡Z n‡e| Avcwb 
AskMÖnb wbwðZ Ki‡j, Avcbvi msiÿ‡bi Rb¨ m¤§wZcÎwUi GKwU Abywjwc w`‡q †`qv n‡e| 
cieZ©x‡Z M‡elK KZ©„K MwVZ Z_¨-DcvË msMÖ‡ni GKwU `‡ji cÖwZwbwa Avcbvi Kv‡Q hv‡e| 
Avcbvi †_‡K †P‡q †bIqv †h †Kvb GKwU wbw ©̀ó mg‡q GKwU ¯dxM‡gvg¨v‡bvwgUvi, IRb I 
D”PZv cwigvcK h‡š¿i gva¨‡g Z_¨ msMÖn Kiv n‡e hvi Rb¨ AvbygvwbK 5-10 wgwbU mgq 
jvM‡e| GB M‡elbvi cÖK‡í Avcbvi AskMÖnY Hw”QK| hw` Avcwb m¤§wZ cÖ`vb bv K‡ib Z‡e 
Avcbv‡K AskMÖnb Ki‡Z n‡e bv| Avcwb m¤§wZ cÖ`vb Kiv ¯‡̂Ë¡I †h ‡Kvb mgq M‡elK‡K 
†Kvb e¨vL¨v cÖ`vb Kiv QvovB wb‡Ri AskMÖnb cÖZ¨vnvi Ki‡Z cvi‡eb|  
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AskMÖn‡bi myweav I SuzwKmg~n  wK ? 

M‡elbv cÖKíwU‡Z AskMÖn‡bi Rb¨ Avcwb mivmwi †Kvb myweav cv‡eb bv| GB M‡elYvq 

AskMÖn‡b Avcbvi ˆ`wb›`b Kv‡R mvgwqK Amyweav n‡Z cv‡i| Z‡e Avgiv Avkvev`x †h, GB 

M‡elYvi gva¨‡g cÖvß DcvË ciewZ©‡Z †ivMx‡`i wPwKrmv Kvh©µg‡K Av‡iv MwZkxj Ki‡Z 

mvnvh¨ Ki‡e Ges M‡elbvi djvdj †_‡K cÖvß DcKvixZv GB Amyweav‡K AwZµg Ki‡e| 

‡hmg¯Í cª‡kœi gva¨‡g Avcbvi cwiPq m¤ú©‡K Ab¨iv Rvb‡Z cv‡i, †mB wel‡q Dw`¦Mœ bv nevi 

Rb¨ Aby‡iva Kiv n‡”Q| AskMÖnYKvixi bvg, wVKvbv DcvË we‡køl‡Yi md&UIq¨v‡i D‡jøL bv 

K‡i cwiPq Db¥y³ nevi SzuwK Kgv‡bv n‡e| 
 

Z‡_¨i †MvcbxqZv wK wbwðZ _vK‡e? 

GB m¤§wZc‡Î ¯̂vÿi Kivi ga¨ w`‡q, Avcwb GB M‡elbv cÖK‡í Aa¨qbiZ M‡elbv Kgx©‡K 

Avcbvi e¨w³MZ Z_¨ msMÖn I e¨envi Kivi AbygwZ w`‡q‡Qb| GB M‡elbv cÖK‡íi Rb¨ 

msM„nxZ †h†Kvb Z_¨, hv Avcbv‡K mbv³ Ki‡Z cv‡i Zv †Mvcbxq _vK‡e| Avcbvi m¤ú‡K© 

msM„nxZ Z_¨mg~n mvs‡KwZK Dcv‡q D‡jøL _vK‡e| kyaygvÎ Gi mv‡_ mivmwi mswkøó M‡elK I 

Zvi ZË¡veavqK GB Z_¨mg~‡n cÖ‡ekvwaKvi cv‡eb| mvs‡KwZK Dcv‡q wPwýZ DcvË mg~n 

cieZx© DcvË we‡køl‡bi Kv‡R e¨en„Z n‡e| Z_¨cÎ¸‡jv Zvjve× Wªqv‡i ivLv n‡e| 

weGBPwcAvB Gi AKz‡ckbvj †_ivwc wefv‡M I M‡el‡Ki e¨w³MZ j¨vcU‡c DcvËmg~‡ni 

B‡jKUªwbK fvm©b msM„nxZ _vK‡e|  

cÖZ¨vkv Kiv n‡”Q ‡h, GB M‡elYv cÖK‡íi djvdj wewfbœ †dviv‡g cÖKvwkZ Ges Dc ’̄vwcZ 

n‡e| †h †Kvb ai‡bi cÖKvkbv I Dc ’̄vcbvi †ÿ‡Î Z_¨mg~n Ggb fv‡e mieivn Kiv n‡e, †hb 

Avcbvi m¤§wZ Qvov Avcbv‡K ‡Kvb fv‡eB mbv³ Kiv bv hvq| Z_¨-DcvË cÖv_wgK fv‡e 

KvMRc‡Î msMÖn Kiv n‡e |  
 

djvdj cÖPvi m¤ú©wKZ Z_¨  

GB M‡elbvi djvdj wewfbœ mvgvwRK gva¨g, I‡qemvBU, m‡¤§jb, Av‡jvPbvmfvq Ges 

ch©v‡jvwPZ Rvb©v‡j cÖKvk Kiv n‡e| 
 

AskMÖYKvixi cvwikÖwgK 

GB M‡elYvq AskMÖn‡bi Rb¨ †Kvb DÏxcbv I cvwikÖwgK †`evi e¨e ’̄v †bB| 
 

M‡elYv cwiPvjbvi e¨qK„Z A‡_©i Drm 

GB M‡elYvwUi LiP m¤ú~Y© M‡el‡Ki wbR¯̂ Znwej †_‡K e¨q Kiv n‡e| GB M‡elYvwU †QvU 

cwim‡i Kiv n‡e Ges GLv‡b †Kvb A_© ewnivMZ Drm †_‡K Avm‡e bv| 
 

AskMÖnY ‡_‡K cÖZ¨vnvi m¤ú©wKZ Z_¨mg~n 

Avcwb m¤§wZ cÖ`vb Kiv ¯‡̂ËI †h ‡Kvb mgq M‡elK‡K †Kvb e¨vL¨v cÖ`vb Kiv QvovB wb‡Ri 

AskMÖnb cÖZ¨vnvi Ki‡Z cvi‡eb| evwZj Kivi ci Z_¨mg~n wK e¨envi Kiv hv‡e wK hv‡ebv 
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Zvi AbygwZ AskMÖnYKvixi cÖZ¨vnvic†Î (ïaygvÎ †¯̂”Qvq cÖZ¨vnviKvixi Rb¨ cÖ‡hvR¨) D‡jøL 

Kiv _vK‡e| 

M‡el‡Ki mv‡_ †hvMv‡hv‡Mi gva¨g 

M‡elbv cÖKíwUi wel‡q †hvMv‡hvM Ki‡Z PvB‡j A_ev M‡elbv cÖKíwUi m¤ú©‡K †Kvb cÖkœ 

_vK‡j,GLb A_ev cieZ©x‡Z ‡h †Kvb mg‡q Zv wRÁvmv Kiv hv‡e| †m‡ÿ‡Î Avcwb M‡el‡Ki 

mv‡_ D‡jøwLZ 01616375757 (Avkivdzj RvbœvZ wigv) bv¤̂v‡i †hvMv‡hvM Ki‡Z cv‡ib|  
 

Awf‡hvM 

GB M‡elbv cÖKí cwiPvjbv cÖm‡½ †h†Kvb Awf‡hvM _vK‡j  cÖvwZôvwbK ‰bwZKZv cwil‡`i 

mv‡_ GB bv¤̂v‡i (7745464-5) †hvMv‡hvM Ki‡eb| GB M‡elbv cÖKíwU evsjv‡`k †nj&_ 

cÖ‡dkÝ Bbw÷wUDU, mvfv‡ii cÖvwZôvwbK ‰bwZKZv cwil` †_‡K wmAviwc-

weGBPwcAvB/AvBAviwe/10/18/1244 ch©v‡jvwPZ I Aby‡gvw`Z n‡q‡Q| 
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AskMÖnYKvixi cÖZ¨vnvi cÎ 

(ïaygvÎ †¯̂”Qvq cÖZ¨vnviKvixi Rb¨ cÖ‡hvR¨) 

AskMÖnbKvixi bvg: ..................................................................... 

cÖZ¨vnvi Kivi Kvib: 

............................................................................................................................

............................................................................................................................

............................................................................................................................

............................................................................................................................

............................................................................................................................

.................... 

c~e©eZx© Z_¨ e¨env‡ii AbygwZ _vK‡e wKbv?  

n¨vu/bv 

 

AskMÖnbKvixi bvg:  

AskMÖnbKvixi ¯^vÿi:                                                                  ZvwiL: 

 

wbiÿi nq `wh *  

Av½y‡ji Qvc AskMÖnbKvixi 

 

 

 

 

 

¯^vÿxi bvg: 

¯^vÿxi ¯̂vÿi:                                                                       ZvwiL: 
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                                                                                                                      †KvW bs: 

 :m¤§wZcÎ 2 ce©  

 

 ÔÔ¯dxM‡gvg¨v‡bvwgUv‡ii gva¨‡g evsjv‡`‡ki cÖvß eq¯‹ gvby‡li gywôe× nv‡Zi kw³i cwigvY 

wbY©q Kiv: evsjv‡`‡ki GkwU Av`k© M‡elYv Ó - kxl©K M‡elbvq AskMÖn‡bi Rb¨ Avgv‡K 

Avgš¿b Rvbv‡bv n‡q‡Q| Avwg c~e©wjwLZ Z_¨ cÎwU c‡owQ ev GUv Avgv‡K c‡o †kvbv‡bv 

n‡q‡Q| GB wel‡q Avgvi cÖkœ wRÁvmv Kivi my‡hvM wQj Ges †h †Kvb cÖ‡kœi Avwg m‡šÍvlRbK 

DËi †c‡qwQ| GB M‡elbvq GKRb AskMÖnbKvix nevi Rb¨ Avwg †m¦”Qvq m¤§wZ w`w”Q| 

AskMÖnbKvixi bvg:        

AskMÖnbKvixi ¯^vÿi:                                        ZvwiL : ........................ 

 

wbiÿi nq `wh*  

AskMÖnbKvixi Av½y‡ji Qvc  

 

 

 

 

¯^vÿxi bvg: 

¯^vÿxi ¯̂vÿi:                                                                       ZvwiL: 

 

M‡elK I m¤§wZKvixi wee„wZ: 

Avwg AskMÖnbKvix‡K AskMÖnbKvixi Z_¨cÎwU c‡o ïwb‡qwQ Ges Avgvi m†e©v”P mvg_© Abyhvqx 

wbwðZ K‡iwQ †h, AskMÖnbKvixi  †evaMg¨ n‡q‡Q †h, wb†¤vœv³ welqmg~n Kiv n‡e| 

 

1) mKj Z_¨ M‡elYvi Kv‡R e¨eüZ n‡e| 

2) Z_¨mg~n m¤ú~Y©fv‡e †Mvcbxq Kiv n‡e| 

3) AskMÖnbKvixi bvg I cwiPq cÖKvk Kiv n‡e bv| 

 

Avwg wbwðZ K‡iwQ †h, GB welq m¤ú©‡K AskMÖnbKvix‡K cÖkœ wRÁvmv Kivi my‡hvM †`qv 

n‡q‡Q  Ges AskMÖnbKvix †h mKj cÖkœ wRÁvmv K‡i‡Q Avgvi m†e©v”P mvg_© Abyhvqx, ‡m¸‡jvi 
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mwVK DËi cÖ`vb Kiv m¤¢e n‡q‡Q| Avwg wbwðZ K‡iwQ †h, †Kvb e¨w³‡K m¤§wZ `vb Ki‡Z 

eva¨ Kiv nqwb| wZwb Aev‡a A_ev †¯̂”Qvq m¤§wZ w`‡q‡Qb| 

 

AskMÖnbKvix‡K AskMÖnbKvixi Z_¨ I m¤§wZc‡Îi GKwU Abywjwc †`Iqv n‡q‡Q| 

 

M‡el‡Ki bvg:  

M‡el‡Ki ¯^vÿi:        ZvwiL:   
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Appendix V     

Data Collection Form 

Socio-Demographic Information 
 

Date: ……. /……. / 2018                                                    Code No:………….        

 

Age (in years)  

Age Range 1= 18-24 

2= 25-31 

3= 32-38 

4= 39-45 

5= 46-52 

6=53-58 

7= >58 

 
 
 
 
 
 
 

Sex of the Participant 1= Male 

2= Female 

 
 

Level of Education 1= Illiterate 

2= Signature 

3= Primary 

4= Secondary 

5= SSC 

6= HSC/ Diploma 

7= B.Sc/ BA/ Honors 

8= M.Sc/ MA/ Masters 

9= Others 

 
 
 
 
 
 
 
 
 

Occupation of the Participant 1= Student 

2= Housewife 

3= Managers 

4= Professional 

5= Clerical support workers 

6= Service and sales workers 

7= Skilled agricultural, forestry 

and fishery workers 

8= Craft and related trades 

workers 

9= Plant and machine 

operators, and assemblers 

10= Elementary occupations 

11= Armed forces occupations 

7= Retired/No Occupation 
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Weight (in kg)  

Height (in cm)  

BMI  

 

Hand anthropometric measurement 

Hand length: 

 Right: 

 Left: 

Hand breadth:  

 Right: 

 Left: 

 

Measurement of Grip Strength by Modified Sphygmomanometer 

 

Dominant Hand:  

1. Right 

2. Left      

 

Grip Strength Dominant hand (mm Hg) Non-dominant hand (mm Hg) 

01.   

02.   

03.   

Mean   

 

 

 

 

 



 

xxvii 
 

Appendix VI  

Instruction Sheet 

Hand Grip Strength with Modified Sphygmomanometer: 

HGS will measure according to a standard protocol based on the recommendations of 

the ASHT (Ibegbu, David, Hamman, Umana, & Musa, 2015).  

 The subject position in ASHT testing protocol is seated upright against the 

back of a chair with feet flat on the floor. The shoulder adducted and neutrally 

rotated, the elbow flexed at 90° and the forearm in neutral/ mid-prone position 

and wrist between 0° and 30° of extension with neutral radio-ulnar deviation  

(Fess et al., 1992).  

 The subject will be then instructed to be seated with shoulder adducted and 

neutrally rotated, elbow flexed 90°, forearm in mid-prone and wrist in neutral 

to 30° extension (wrist in slightly extended position), with neutral radio-ulnar 

deviation for optimal performance in power grip (ASHT;Fess et al., 1992).  

 The sphygmomanometer will be inflated to 100 mm Hg and its valve will be 

kept closed to remove the folds from the inflatable portion. Then, the pressure 

will reduce to 20 mm-Hg, and the valve will be closed again to prevent 

leakage (Kaegi, et al, 1998), providing a measurement range between 20-300 

mm Hg.  

 Each subject will be instructed to breathe in through her nose and blow out 

through pursed lips as a maximum grip effort can be made. At this time, a 

verbal command of "Squeeze! Harder! Harder! Relax!" will be given by the 

examiner.  

 The subject will be asked to hold each contraction for 5 seconds, and then a 

rest period of 20 seconds will be allowed between measurements of the same 

hand (Fess, 1992 & Figueiredo et al, 2007). 

 The test will be performed four times for each hand. The first measurement 

will be performed to familiarize the subject with the device. The mean value 

of the last three measurements will be used in the study.  

 Subsequently, the same procedure will perform on the other hand 
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Measurement of Height: 

Subjects’ height was measured according to a standard protocol based on the 

recommendations of the FEHES (Viet &Verschuren,2008).  

Exclusion criteria: Height is not measured for people in a wheelchair, persons who 

have difficulty to stand straight, and participants with a hairstyle (e.g. Puff hair) that 

prevents proper use of the height equipment.  

Equipment: Stadiometer 

Protocol for measuring height: 

 Place the base of the stadiometer on the floor.  Slot the measurement rods into 

the base of the stadiometer in the correct order.  Make sure it is inserted fully.   

 Participants are asked to remove their shoes, heavy outer garments, and hair 

ornaments and head dress.    

 The participant is asked to stand on the centre of the base with his/her back to 

the height rule. Ask them to put their feet together and move back until their 

heels touch the bottom of the stadiometer upright.  Their buttocks and upper 

part of their back should also be touching the stadiometer upright.  Their head 

does not have to touch the stadiometer.  

 The participant is asked to Stand up straight and look straight ahead. 

 When the respondent is in the correct position, ask them to take a deep breath 

and hold it.  Lower the headboard until it is in contact with the head.  Hold the 

headboard firmly at its final position and take the reading to the nearest 0.1 

cm.  

 If the person is taller than the maximum height of the stadiometer, the self 

reported height is acceptable and recorded on the collection form.  

 If a participant is excluded from height measurement, the reason should be 

recorded in the data collection form. 
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Measurement of weight by Weighing Machine: 

Weight measurement was conducted according to a standard protocol based on the 

New Zealand Health Monitor (NZHM) Surveys (Marfell-Jones, 2008) 

 Place the scales on a hard flat surface.  If carpet is the only floor covering in 

the measurement location, put a board down on the carpet and place the scales 

on the board.  

 Press firmly on the centre of the scales to turn them on.  Once the zeros 

appear. 

 Ask the subject to stand on the centre of the scales without support, with their 

arms loosely by their sides, head facing forward and with their weight 

distributed evenly on both feet.   

 A reading will appear in a few seconds.  The numbers will change, and then 

stop.  Once the numbers have stopped, take the reading to the nearest 0.1 kg.  

 Ask the subject to step off the scale.  Record the reading.  

NB: Our scales weigh to a maximum of 200 kilograms.  If a respondent weighs more 

than this, the scales will display _ _ _ _.  If this happens, record the weight as “200+ 

kg”. 
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