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Abstract                                                                                                                                  

Background: Blood pressure (BP) measurement is the cornerstone for diagnosis and 

management of hypertension (HTN), offer major advantages over the century old BP assessment 

by the mercury sphygmomanometer1. High blood pressure is one of the biggest global health 

problems, and it can precede heart disease, stroke and kidney failure. Accurate measurement of 

blood pressure is essential to the optimal diagnosis and management of hypertensive individuals. 

A sphygmomanometer is a medical device for measuring BP the sphygmomanometers generally 

used in clinical setting are mercury type and aneroid type2 

Objective: To evaluate variations in blood pressure readings between the mercury and aneroid 

sphygmomanometer devices at Al Hamdab High Secondary School (Northern State, Sudan). 

Materials and methods: This was a descriptive, community based study, conducted at Al 

Hamdab village High Secondary School for girls; during the period from March to June 2018.  

Fifty female students were included in the study. Average of BP measurements performed with 

the android blood pressure, were compared to those with the mercury sphygmomanometer. 

Accuracy was defined as per the difference in the blood pressure values between systolic and 

diastolic pressure from normal standard readings. 

Results: The study showed that the mercury sphygmomanometer was more accurate in 

measuring blood pressure than aneroid sphygmomanometer. All health team members should 

take into account that there is a mild difference in readings between the mercury and aneroid 

sphygmomanometers. The aneroid sphygmomanometer readings should be rechecked by the 

mercury sphygmomanometer.  

Conclusion: The mercury sphygmomanometer was more accurate in measuring blood pressure 

than the aneroid sphygmomanometer. 
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Introduction  
 

Aneroid sphygmomanometer gives blood pressure reading on dial indicator pressure. It employs  
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a cuff that attaches around the arm of the patient. Two main types include mercury, referring to 

the liquid element used for measurement, and aneroid, indicating the lack of any liquid. Each 

type of sphygmomanometer has its pros and cons, which are based upon the differences between 

the two3.                                                                                                                                                 

Auscultation measurements using a mercury sphygmomanometer are the gold standard for 

documenting blood pressure4.                                                                                                                         

The mercury sphygmomanometer represents the classic and time-tested method of measuring 

blood pressure. It was first invented in 1896 by Dr. Scipione Riva-Rocci. The device consisted of 

an inflatable bladder along with a column of mercury. Different pressures cause different levels 

of the mercury in the column, thus creating a means to measure blood pressure. This basic idea 

continues to be used until the present day in mercury sphygmomanometers. In 1905, Dr. Nikolai 

Korotkov discovered the method of using a stethoscope in combination with sphygmomanometer 

to measure blood pressure by the sounds of the blood flow, a technique that is still employed 

today5                                                                                                                                                           

The aneroid sphygmomanometer consists of a spring device and metal membrane that translates 

the signals from the cuff and operates a needle in the gauge. This requires no liquid. The absence 

of a liquid provides mobility, as this device can be moved easily from one location to another. In 

addition, it can be placed on walls. The mercury sphygmomanometer must be kept in a level 

location so the mercury will remain in place. Transporting shall affect its accuracy6                            

Blood pressure refers to the force of blood against arterial wall maximum blood pressure is 

exerted on the wall or arteries when the left ventricle of the heart pushes blood through the aortic 

valve into the aorta at the beginning of systole. The pressure rises as the ventricle contraction and 

fall as the heart relaxes this continuous contraction and relaxation of the left ventricle create 

pressure wave which is the transmitted through the arterial system. The highest pressure is the 

systolic pressure when the heart rests between beats during diastole. The pressure drops .the 

lowest pressure present on arterial wall at this time is the diastolic pressure: the different between 

the two called pulse pressures. Blood pressure is measured in millimeter of mercury (mmHg) and 

is recorded as fraction. The numerator is the systolic pressure; the denominator is the diastolic 

pressure7.                                                                                                                                                                

The blood pressure gradually and staidly increase with age the average blood pressure in adult 

should be less than 120/80 mmHg, the blood pressure is measured with the use of 

sphygmomanometer and stethoscope: sphygmomanometer occult the artery and gently allow 

blood flow through it2. Blood pressure can be measured by different devices of 

sphygmomanometer as mercury which is considered the gold standard for measuring blood 

pressure and aneroid sphygmomanometer3. 
 
 

Materials and methods                                                                                                                                                                                                                                       
 

 

This was a descriptive cross-sectional, community based study. It was conducted at Al Hamdab 

village, Merowe Region (Northern State, Sudan). Al Hamdab village is located in Al Dabba 

Local Government, near Dongula-Omdurman High Way. In Al Hamdab village there are two 

high secondary schools: one for boys and one for girls. Data analysis was carried out by the                     
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Statistical Package for Social Sciences (SPSS) program. Systolic and diastolic pressure readings 

were tabulated, and the means and standard deviations were calculated. Confidentiality of 

information obtained from participants investigated was maintained. Consent of the participants 

was taken before being enrolled in the study. Permission to collect the specimens was obtained 

from authorities of Al Hamdab High Secondary School for girls. Approval to run the study was 

taken from Shendi University. Complete information regarding risk factors, if any, was handed 

to all participants under the study without concealment.                                                                                                                                

Fifty female students were selected randomly. All measurements were taken while the 

participant was sitting in an upright position, with a proper back support, and with his feet 

uncrossed, and placed flat on the floor. The participant’s arm is supported on a table or a firm 

surface. Blood pressure was measured; first reading recorded was made using the mercury 

sphygmomanometer device and few minutes later blood pressure was again measured using the 

aneroid sphygmomanometer. All readings were recorded in one day within 4-5 hours.  
 

Results  
 

The mean mercury systolic reading was found as 117.8 mmHg and the mean aneroid systolic 

reading was found as 123.8 mmHg (Table 1). 

 

Table (1): Variations between mercury and aneroid sphygmomanometer                                                              

as regard systolic readings 

 
Device type Std 

Mean 

No. SD Std. Error 

Mean 

Mercury 

sphygmomanometer 
120 50 117.8 2.2 

Aneroid 

sphygmomanometer 
120 50 123.8 3.8 

 
Also, the mean mercury diastolic reading was found as 73.6 mmHg and the mean aneroid 

diastolic reading was found as 75.6 mmHg (Table 2). 

 

Table (2): Variations between mercury and aneroid sphygmomanometer                                                              

as regard diastolic readings  

 
Device type Std 

Mean 

No. SD Std. Error 

Mean 

Mercury 

sphygmomanometer 
80 50 73.6 6.4 

Aneroid 

sphygmomanometer 
80  50 75.6 4.4 
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Discussion:    
 

Blood pressure measurement is needed for accurate medical diagnosis, treatment and prevention. 

Measurement may be done by using different types of sphygmomanometers such as mercury and 

aneroid. This study showed that the systolic blood pressure measured by mercury 

sphygmomanometer was found slightly low (the mean mercury systolic pressure was 117.8 

mmHg). While the mean for standard systolic pressure was found as 120 mmHg; and the aneroid 

systolic pressure was found higher than the mean aneroid systolic pressure was found as 123.8 

mmHg. The mercury sphygmomanometer was found more accurate than aneroid reading.                                 

On the other hand, the mercury diastolic pressure was found lower than the standard mean 

mercury diastolic pressure 73.6 mmHg. While the standard diastolic pressure was found as 80 

mmHg and the aneroid diastolic pressure was found as 75.6 mmHg mean in spite of the mercury 

sphygmomanometer. The old device for measuring blood pressure is still the best device for 

measuring blood pressure when compared with aneroid devices.                                                                            

This finding was supported by the report published in the Journal of Public Health Policy which 

studied the accuracy of mercury and aneroid sphygmomanometers over the period from 1995 to 

2009, and found that mercury provides more accurate results. The main factor affecting accuracy 

involves calibration. Failure to perform regular calibration my lead to inaccurate readings4. 

Defects of aneroid sphygmomanometer are a source of error in blood pressure measurement. An 

aneroid sphygmomanometer was defined as intolerant if it deviated from the mercury 

sphygmomanometer reading by greater than +/- 3 mmHg after two or more readings7.                                                                                                                                                                               

The average 30% and 32% of home BP monitors had shown a mean systolic and diastolic BP 

readings respectively, and variation from the mercury measurements by 5 mmHg or more7.  

Recommendations: From this study it may be recommended that all health team members 

should take into account that there is a small difference in readings between aneroid and mercury 

sphygmomanometers; hence they have to recheck aneroid sphygmomanometer readings to 

minimize false measurement.  

Conclusion: The mercury sphygmomanometer was more accurate in measuring blood pressure 

than the aneroid sphygmomanometer.   

Acknowledgment: The authors would like to thank all staff and students of Al Hamdab High 

Secondary School for Girls for their kind co-operation and support. 
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