
Childhood Studies Jan.2022  

(Quantum Magnetic Resonance Analyzer …) 
7 

33. R. Bailey, K. West Jr. and R. Black, "The Epidemiology of Global 

Micronutrient Deficiencies", Annals of Nutrition and Metabolism, 

vol. 66, no. suppl 2, pp. 22- 33, 2015. 

34. T. Mijatovic, D. Siniscalco, K. Subramanian, E. Bosmans, V. C. 

Lombardi and K. L. De Meirleir, "Biomedical approach in autism 

spectrum disorders the importance of assessing inflammation", AIMS 

Molecular Science, vol. 5, no. 3, pp. 173- 182, 2018. 

35. S. Sugrim, "Quantum Magnetic Resonance Analyzer- a scientific 

invention of questionable quality", 6 June 2015. (Online). Available: 

https://guyanachronicle.com/2015/06/06/quantum-magnetic-

resonance-analyzer-a-scientific-invention-of-questionable-quality/. 

(Accessed 21 11 2018). 

36. QMRA, "Quantum Magnetic Resonance Analyzer- a scientific 

invention of questionable quality", QRMA The first brand 

manufacturers of quantum resonance magnetic analyzer, 24 3 2018. 

(Online). Available: 

http://www.quantumresonancemagneticanalyzer.com/quantum-

resonance-magnetic-analyzer-reports/Quantum_MagneticResonance 

Analyzer_a_scientific_invention_of_questionable_quality.html. 

(Accessed 21 8 2020). 

37. R. Kumar and G. Valliammal, "A Study On Promoting Physiological 

Personalities Of The Students By Vethathiri Maharishi’s Nine- Center 

Meditation Using Quantum Magnetic Resonance Analyzer", Journal 

Of Ayush: Ayurveda, Yoga, Unani, Siddha And Homeopathy, vol. 

3, no. 1, 2014. 

38. S. O. Owa, "Good, Foods, Earthworms And Your Health: God’s 

provision to keep us in good health via Eating Right", Producer, 

Omu-Aran, 2014. 



Childhood Studies Jan.2022  

(Quantum Magnetic Resonance Analyzer …) 
6 

Cognitive Assessment Indonesian Version) for Yarsi University 

Employees", Jurnal Kedokteran YARSI, vol. 27, no. 2, pp. 62- 8, 

2019. 

10. Rohmawati and D. Turista, "The Correlation Of Blood Sugar Levels 

With The Elasticity Of Coronary Arteries", Nternational Journal Of 

Nursing And Midwifery Science (IJNMS), vol. 3, no. 1, pp. 1- 6, 11 

May 2019. 

11. H. Harliansyah and A. Luthfiana, "Liver Function Examination in 

YARSI University Employees Using Quantum Magnetic Resonance 

Analysis", Majalah Kesehatan PharmaMedika, vol. 11, no. 2, pp. 98- 

104, Dec 2019. 

12. F. Imouokhome and V. Osubor, "Mobile- Device- Based Telemedicine 

for Improved Health- Wealth", African Journal of Computing& ICT, 

vol. 5, no. 5, pp. 172- 5, Sep 2012. 

13. G. Babudoh and J. Ihenacho, "Using quantum magnetic resonance 

image analyser to determine the effect of trace element levels on 

special needs children with reading disabilities", International Journal 

of Literacy and Development, vol. 1, no. 1, p. 137- 146, 2013. 

14. R. Kassam, J. Tuna and A. Mua’zu, "Analysis of trace element status 

of children with language disorders using quantum magnetic 

resonance analyzer in Bassa LGA, Plateau state", International 

Journal of Research in Science, Technology and Mathematics 

Education, vol. 3, no. 2, p. 124- 133, 2015. 

15. M. Ofojekwu, R. Adebisi and A. Jingau, "Effect Of Trace Element 

Supplements On Reading Comprehension Of Children With Reading 

Disabilities In Jos Metropolis, Plateau State", Journal of Education in 

Developing Areas, vol. 26, no. 2, April 2018. 

16. R. O. Adebisi, I. S. Elemukan and Y. D. Gomos, "Analysis of 

Vitamin- Mineral Status on Attention- Deficit/ Hyperactivity Disorder 

in Children with Autism Spectrum Disorders in Jos, Plateau State, 

Nigeria", The Journal of the International Association of Special 

Education, vol. 18, no. 1, pp. 31- 42, 2018. 

17. R. O. Adebisi, "Vitamin- Mineral Status on Copying Tasks 

Completion of Children with Attention Deficit Hyperactivity Disorder 

(ADHD)", Africa Education Evaluation, vol. 1, no. 1, pp. 54- 67, Feb 

2018. 

18. R. Adebisi, "Effects of vitamin- mineral supplementation on 

learning behaviours of children with autism spectrum disorders in 

Jos, Plateau State, Nigeria", Faculty of Education, University of Jos, 

Jos, Nigeria, 2018. 

19. Z. Gbolo, K. Ngbolua, P. Mpiana, B. Ndanga, A. Pangodi, A. 

Masengo and V. Mudogo, "Evaluation of the Clinical Efficiency of an 

Antisickling Polyherbal Formula Drepanoalpha in a Sickle cell disease 

Patient in Gbado- Lite City (Democratic Republic of the Congo) by 

Quantum Magnetic Resonance Analyzer", Britain International of 

Exact Sciences Journal, vol. 1, no. 1, pp. 36- 48, 20 Sep 2019. 

20. K. Ekerikevwe, "Survival Analysis of the ClinicalEpisodes of Stroke 

Using Data from Western Delta Region of Nigeria", Britain 

International of Exact Sciences (BIoEx) Journal, vol. 2, no. 1, pp. 1- 

10, Jan 2020. 

21. M. D. Castañeda Antonio, C. Martínez, C. Daniel, T. Rivera, A. José, 

R. Portillo, M. A. Roberto, S. C. Porfirio, M. L. Mercedes and L. L. 

Antonio, "Detection of polysaccharides in Ganoderma lucidum 

extracts", Nova Scientia, vol. 10, no. 21, pp. 247- 257, 2018. 

22. M. Muflih, S. Suwarsi and F. Asmarani, "Comparison between The 

QRMA Measurement with The Anamnesis and The Capillary Blood 

Glucose Test", Jurnal Ners, vol. 14, no. 2, pp. 224- 230, April 2019. 

23. Binet and T. Simon, "Binet- Simon Intelligence Test", no. 1, 1905. 

24. E. Schopler, R. Reichler and B. Renner, "The Childhood Autism 

Rating Scale (CARS)", Los Angeles, CA: Western Psychological 

Services, 1986. 

25. N. Rifai, "Tietz Text book of clinical chemistry and molecular 

diagnostics", 6th ed, Saunders, 2017. 

26. Abe, S. Yamashita and A. Noma, "Sensitive, direct colorimetric assay 

for copper in serum", Clinical chemistry, vol. 35, no. 4, pp. 552- 4, 

1989. 

27. J. Lainhart, B. E. M. Bocian, H. Coon, D. E. G. Dawson, C. Deutsch, 

D. M. A. Estes, H. Tager- Flusberg, S. Folstein, S. Hepburn, S. 

Hyman, W. McMahon, N. Minshew, J. Munson, K. Osann, S. 

Ozonoff, P. Rodier and S. Rogers, "Head circumference and height in 

autism: a study by the Collaborative Program of Excellence in 

Autism", American journal of medical genetics. Part A, vol. 140, no. 

21, pp. 2257- 74, Nov 2006. 

28. S. Siddiqi, A. Urooj and M. D’Souza, "Dietary patterns and 

anthropometric measures of Indian children with autism spectrum 

disorder", Journal of Autism and Developmental Disorders, vol. 19, 

p. 1586- 1598, 2019. 

29. P. Esteban- Figuerola, P. Morales- Hidalgo, V. Arija- Val and J. 

Canals- Sans, "Are there anthropometric and body composition 

differences between children with autism spectrum disorder and 

children with typical development? Analysis by age and spectrum 

severity in a school population", Autism, vol. 25, no. 5, p. 1307- 1320, 

2021. 

30. Tye, A. K. Runicles, A. J. Whitehouse and G. A. Alvares, 

"Characterizing the Interplay Between Autism Spectrum Disorder and 

Comorbid Medical Conditions: An Integrative Review", Frontiers in 

Psychiatry, vol. 9, p. 751, 2019. 

31. Kohane, A. McMurry, G. Weber, D. MacFadden, L. Rappaport and 

L. Kunkel, "The co- morbidity burden of children and young adults 

with autism spectrum disorders", PLoS ONE, vol. 7, p. e33224, 2012. 

32. N. Galan, "Children with chronic conditions such as cancer, celiac 

disease, chronic diarrhea, chronic kidney disease, chronic liver 

disease, Crohn’s disease, diabetes, pancreatic disease, sickle cell 

disease, ulcerative colitis may experience zinc deficiency", 19 Oct 

2019. (Online). Available: https://www.medicalnewstoday.com/ 

articles/326760. (Accessed 10 Oct 2021). 



Childhood Studies Jan.2022  

(Quantum Magnetic Resonance Analyzer …) 
5 

between each serum and its QMRA counterpart in the whole study 

population demonstrated high significance when measuring Zn levels by 

both methods (ρ= 0.43; p= 0.00) but not when measuring Cu (ρ= 0.04; p= 

0.75). 

The linear regression predictions of the relationship between serum Zn 

and Cu levels observed readings against QMRA coefficients revealed that 

Zn regression was significant by the ANOVA (F= 13.011; p= 0.001) and 

coefficient (t= 3.607; p= 0.001). The regression curve for Zn showed 

converging of values by both methods towards the trendline with the 

linear equation (Zn Serum=13.924* ZnQMRA+ 46.478 µg/ dl; R2= 

0.1832). On the other hand, unlike the expected results manifested by the 

laboratory method, QMRA expressed heterogeneous Cu levels in the two 

groups. The linear regression prediction of the relationship between serum 

and QMRA Cu levels showed no significance with ANOVA (F= 0.102; 

p= 0.751) and coefficient (t= 0.32; p= 0.751). This unstable relationship 

resulted in a curve with wide- spaced scattering of values away from the 

trendline, which was almost isometric with the linear equation (Cu 

Serum=4.6743* CuQMRA + 121.49 µg/ dl; R2= 0.0017). 

Evaluation of QMRA method sensitivity was 84% when measuring Zn 

levels but only 60% when measuring Cu levels while specificity was 87% 

for Zn but only 60% for Cu. Moreover, the ability of QMRA to detect 

patients having abnormal Zn values when test is positive or Positive 

Predictive Value (PPV) is (91%) and its ability to detect not having 

abnormal Zn values when test is negative or Negative Predictive Value 

(NPV) is (77%). On the other hand, for Cu, PPV is 43% and NPV is 75%. 

In short, QMRA is still a disputed scientific invention.
(35)
 Even though 

it is touted by the manufacturers as being developed by a team of medical 

and computer experts based on the study of 100.000.000 clinical cases 

over a period of many years with alleged accuracy rate falling between 85- 

95%,
(36)
 only a few studies are published using QMRA scientifically. 

Castañeda Antonio et.al. (2018) in Mexico and Muflih et.al. (2019) in 

Indonesia were the only researchers that questioned the use of QMRA 

comparing it to reference measurement methods and demonstrated no 

correlation between QMRA and these reference methods.
(21)(22)

 Our results 

for measuring Cu agree to some extent with these opponents of QMRA. 

However, measuring trace elements is only one function that QMRA does 

among more than 40 other functions as reported by QMRA proponents 

and manufacturers. 

On the other hand, our results for measuring Zn by QMRA were 

satisfactory to a great extent and substantiating its use as an adjunctive 

diagnostic tool as was reported by other scientists in their studies in 

patients with disabilities and similar conditions as in our 

study.
(37)(38)(7)(17)(16)(8)(15)(19)(11)(9)(10)(20)

 

Conclusion: 

The (QMRA) as a possible diagnostic non- invasive tool, among 

whose functions is to measure body trace elements (such as Zn and Cu) 

accurately to 85- 95% precision, does not provide an accurate picture of 

the Zn and Cu levels of the study participants compared with the 

traditional laboratory (Direct Colorimetric) method. In particular, the 

change in the participants’ serum Cu value did not follow the same change 

in the QMRA coefficient value. However, it was successful in measuring 

the zinc levels compared to the reference laboratory method. Sensitivity 

and specificity tests were high in measuring Zn but not Cu levels. 

Among the results, the significantly low plasma Zn, high Cu and low 

Zn/Cu ratio in children with ASD compared to the control group of 

children stood out. However, it is noted that both groups had a low Zn 

level that may have resulted from poor diet quality. 

Recommendations: 

1. QMRA can be used as a screening or adjunct tool for measuring Zn 

levels in humans but not for measuring Cu levels until further more 

controlled studies are performed. 

2. Addition of Zn to food in the case of its insufficiency, especially in 

cases of neurodevelopmental diseases such as ASD. 
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Figure (2) Linear Regression Analysis for both Methods in measuring Cu. 

The linear relationship between the two methods when measuring Cu 

levels shows a wide- spaced scattering of values away from the 

trendline, which is almost isometric with the linear equation (Cu 

Serum= 4.6743* Cu QMRA+ 121.49 (µg/dl); R2=0.0017). 

� QMRA Specificity And Sensitivity: Cross- tabulation (two- by- two) of 

the measurements of serum vs. QMRA Zn levels and Cu levels to find 

out the true and false positive and negative readings.  

Table (9) Sensitivity, Specificity PPN and NPV Values for QMRA in Reference to Direct 

Colorimetric Method 

QMRA Zn  
Qmra Zn Sensitivity& Specificity 

Positive Negative PPV NPV 

Count 31 (Tp) 3 (Fp) 
Positive 

%  83.80% 13.00% 

Count 6 (Fn) 20 (Tn) 
Serum Zn  

Negative 
%  16.20% 87.00% 

91% 77% 

QMRA Cu  
QMRA Cu Sensitivity& Specificity 

Positive Negative PPV NPV 

Count 12 (Tp) 16 (Fp) 
Positive 

%  60.00% 40.00% 

Count 8 (Fn) 24 (Tn) 
Serum Cu  

Negative 
%  40.00% 60.00% 

43% 75% 

Elements Sensitivity Specificity 

Zinc  84% 87.00% 

Copper  60.00% 60.00% 

TP= true positive, FP= false positive, FN= false negative, TN= true negative, 

Sensitivity= (true positive)/ (true positive + false negative)= Probability of being test 

positive when disease present. Specificity= (true negative)/ (true negative+ false 

positive)= Probability of being test negative when disease absent. Positive Predictive 

Value (PPV)= (true positive)/ (true positive + false positive)= Probability (patient having 

disease when test is positive) and Negative Predictive Value (NPV)= (true negative)/ 

(false negative + true negative)= Probability (patient not having disease when test is 

negative). 

Discussion: 

ASD is a group of a long- term disabilities and a neurodevelopmental 

disorder as defined by APA in the DSM-V.
(1)
 Many studies suggested an 

association between serum levels of Zn and Cu and ASD, and that Zinc to 

copper (Zn/Cu) ratio, being low, can be a biomarker of ASD.
(2)(3)

 Thus, it 

is indispensable to find simple, accurate, selective and reliable alternative 

analytical methods that conveniently and promptly assess these elements 

levels.
(4)
 The aim of the present study was to determine the levels of Zn 

and Cu in ASD children’s blood. The assay was done using a new 

technology (QMRA) method and its results compared with a reference 

laboratory method (direct colorimetry) to determine the sensitivity and 

specificity of the new measurement method. 

The study was performed in a group of children (M= 19; F= 11; age 

range= 3- 15) with ASD (n= 30) and a control group of typically 

developing children (n= 30) matched in terms of sex and age. The value of 

Zn and Cu measurement was performed with a QMRA- 998 8th 

Generation device and in patients’ sera by the reference direct colorimetric 

method. 

As for anthropometric measurements, results showed significant 

differences in head circumferences (ASD= 54.27± 4.54; Controls= 51.90± 

2.35 cm; ANOVA: F= 6.42; p= 0.01) and, generally, body composition 

and anthropometric measures of both groups revealed the ASD group has 

taller, heavier with higher BMIs subjects than the control group subjects. 

The study agrees with those of other authors who found a higher 

prevalence of bigger head circumferences,
(27)
 taller

(28)
 and heavier with 

greater BMIs
(29)
 in ASD than in TD children. The head circumference 

significantly increased in females or older children, suggesting the relative 

overgrowth of the brain in this sample of Egyptian children with autism. 

Zn levels correlated inversely with age, height, weight, head circumference 

and body mass index (BMI) in both groups. 

Concerning medical history and clinical findings, the ASD group 

expressed higher frequencies of clinical findings with significant 

differences than the control group with GIT symptoms, e.g. diarrhea, and 

pica (χ
2
= 13.58; p- value= 0.00) and respiratory system, e.g. upper and 

lower recurrent chest infections (χ
2
= 15.36; p- value= 0.00) in agreement 

with other researchers.
(30)
 Also, in ASD, the range of co- morbid disorders, 

particularly gastrointestinal greatly exceeded that compared to the general 

population.
(31)
 Zn levels correlated significantly with gastrointestinal 

system and respiratory system findings coinciding with the same 

differences between the two study groups in agreement with literature who 

report correlation of chronic diarrhea with zinc deficiency
(32)
 and that pica 

interferes with the absorption of zinc leading to Zn deficiency.
(33)
 In 

addition, the recurrent chest infections exhibited in the ASD group may be 

related to low immunity in which case, by correlation, low Zn maybe 

responsible serving as a biomedical marker relating to inflammation, 

immune dysfunctions, intestinal dysfunctions and infections.
(34)(30)

 

As regards the measurement of the two trace elements by the two 

methods, both methods showed lower means for Zn levels in the ASD 

group than the control group and the QMRA method was even more 

sensitive to detection of the difference between groups when measuring Zn 

(ANOVA F= 39.57; p= 0.00). In addition, the serum method showed 

higher values of Cu in the ASD group. This was in agreement with other 

authors where the results of our study revealed lower serum Zn level and 

higher serum Cu level in the ASD group than normal reference values and 

when compared to another group of normal children
(5)(4)(2)

 However, they 

differed in their measurements for Cu levels as the QMRA method 

showed the opposite of the expected results. Results also demonstrated 

lower Zn/Cu ratio in ASD group agreeing with other sources in the 

literature.
(5)(4)

 

Correlation of both measurement methods as regards Zn and Cu levels 
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Shams University) and/ or national research committee. The Scientific 

Ethics Committee of the faculty approved the study protocol. This 

research does not contain any studies involving animals performed by any 

of the authors. 

Results: 

� Anthropometry: 
Table (2) Head Circumference Descriptive Statistics and Differences between Groups 

ASD Controls ANOVA 
Descriptive Statistics 

Mean Std. Dev.  Mean Std. Dev.  F Sig.  

Head Circumference 54.27 4.54 51.9 2.35 6.42 0.01 

There were no significant differences between groups anthropometric 

means except with head circumferences (F= 6.42; p= 0.01). However, 

generally, the ASD group demonstrated taller, heavier and higher 

BMIs subjects than the control group subjects.  

Table (3) Head Circumference Significant Correlations with Anthropometrics and Zn 

Levels 

Variables Correlation Age Height Weight BMI Qmra Zn 

Pearson  0.67 0.72 0.74 0.47 - 0.21 
Head Circumference 

Sig.  0 0 0 0 0.05 

By way of correlation, the head circumference tended to increase in 

the ASD group and, generally, with age (ρ= 0.67, p= 0.00), height (ρ= 

0.72, p= 0.00), weight (ρ= 0.74, p= 0.00) and BMI (ρ= 0.47, p= 0.00). 

When measured by QMRA, it also correlated inversely with Zn levels. 

� Clinical Findings:  
Table (4) Significant Clinical Findings Distribution of Study Groups. 

Findings ASD Control χ
2
 P- Value 

Constipation 2 6 

Diarrhea 19 6 

Pica 6 0 

13.58 0.00 

Recurrent Infections 17 6 

Wheezes 5 6 
15.36 0.00 

Through the history, general and systemic clinical examination, the 

ASD group had significant differences with the control group. They 

had more GIT and respiratory abnormalities frequencies such as 

diarrhea, and pica (χ
2
=13.58; p- value= 0.00) and higher frequencies of 

upper and lower recurrent chest infections (χ
2
=15.36; p- value= 0.00).  

Table (5) Significant Clinical Findings Distribution as regards Zn& Cu Levels by both 

Methods 

Method Serum Zn Qmra Zn Serum Cu 

System χ
2
 P- Value χ

2
 P- Value χ

2
 P- Value 

GIT 10.62 0.00 5.66 0.02 16.19 0.00 

Respiratory 18.22 0.00 10.09 0.00 0.02 0.55 

Significant differences between both methods measuring Zn levels and 

clinical findings were found in the whole study sample. These were 

evident with gastrointestinal system (serum χ
2
= 10.62, p- value= 0.00; 

QMRA χ
2
= 5.66, p-value= 0.02) and respiratory system (serum χ

2
= 

18.22, p- value= 0.00; QMRA χ
2
= 10.09, p- value= 0.00). These 

findings coincide with the differences between groups shown in the 

previous table. Only the gastrointestinal findings demonstrated 

significant difference with Cu levels when measured by the laboratory 

method (χ
2
= 16.19, p- value= 0.00). It appears that low Zn and/ or 

high Cu levels in ASD patients may be responsible for these clinical 

findings. 

� Measurement of Zn and Cu by Both Methods: The values of Zn and 

Cu of both groups of children were measured by both traditional 

(Direct Colorimetric Method) and QMRA (Validation) methods.  

Table (6) Descriptive Statistics and ANOVA of Zn& Cu levels by both Methods 

ASD Controls ANOVA 
Descriptive Statistics 

Mean Std. Dev.  Mean Std. Dev.  F Sig.  

Serum Zn Value 

(µg/dl) 
59.51 11.17 63.77 10.92 2.23 0.14 

Qmra Zn Coefficient 0.87 0.18 1.31 0.33 39.57 0 

Serum Cu Value 

(µg/dl) 
125.33 23.56 122 16.63 0.4 0.53 

Qmra Cu Coefficient 0.45 0.2 0.48 0.17 0.69 0.41 

Table (7) Correlation of both Measurement Methods of Zn& Cu levels. 

Elements  Pearson Correlation Sig.  

Serum Zn * Qmra Zn  0.43 0.00 

Serum Cu * Qmra Cu  0.04 0.75 

Table (8) Linear Regression Model and Coefficients for QMRA to Serum Zn& Cu Levels 

Model Summary R R Square 
Adjusted R 

Square 

Std. Error of 

the Estimate 

Serum Zn*QMRA Zn levels 0.428 0.183 0.169 10.175 

Serum Cu*QMRA Cu levels 0.042 0.002 - 0.015 20.441 

ANOVA 
Sum Of 

Squares 
df 

Mean 

Square 
F Sig.  

Zn Regression 1347.03 1 1347.03 13.011 0.001 

Cu Regression 42.43 1 42.43 0.102 0.751 

Coefficients For 

QMRA Levels 

Unstandardize

d Coefficients 
Std. Error 

Standardized 

Coefficients 
(t) Sig.  

Qmra Zn 

Coefficient 
13.924 3.86 0.428 3.607 0.001 

Zn (Constant) 46.478 4.404   10.555 0 

Qmra Cu 

Coefficient 
4.67 14.67 0.042 0.32 0.751 

Cu (Constant) 121.49 7.32   16.6 0 

� The independent variables are QMRA Coefficients: 

Figure (1) Linear Regression Analysis for both Methods in measuring Zn. 

The linear regression analysis demonstrated the curve above when 

measuring Zn levels showing converging of values by both methods 

towards the trendline and expressing the linear equation (Zn Serum=1 

3.924* ZnQMRA + 46.478 (µg/ dl); R2=0.1832). 



Childhood Studies Jan.2022  

(Quantum Magnetic Resonance Analyzer …) 
2 

Introduction: 

Autism is a long- term disability and a developmental disorder defined 

by the American Psychiatric Association in the Diagnostic and Statistical 

Manual of Mental Disorders (DSM-V).
(1)
 Serum levels of Zn and Cu have 

been associated with ASD, and that (Zn/ Cu) ratio can be a biomarker of 

ASD
(2)
 being abnormally low in ASD individuals.

(3)
 Thus, it is 

indispensable to avail simple, accurate and reliable alternative analytical 

methods that conveniently and promptly assess these elements levels.
(4)
 

The normal range of serum Zn is 60- 90 µg/ dl between the ages of (1- 12) 

months, (80- 110) µg/ dl between the ages of 1- 10 years and 90- 120 µg/dl 

between the ages of (10- 15) years. The normal range of serum Cu is (70- 

150) µg/dl or (10.7- 22) µmol/L.
(4)
 The normal Zn/Cu ratio is 

approximately 1: 1 and its lower limit is 1.4.
(5)
 

One of the non- invasive diagnostic tools available now is Quantum 

Magnetic Resonance Analyzer (QMRA), which can display the coefficient 

value of the trace elements in the human body. Up until now, very few 

scientific studies applied QMRA in research and none has been published 

stating that this tool is equivalent to the trace elements serum reference 

method. Accordingly, the sensitivity and specificity of the QMRA tool 

should be confirmed by comparing it with a reference serum test in 

measurement of the Zn and Cu levels. The comparison of these 

measurements is expected to provide scientific evidence related to the 

accuracy of QMRA. 

To date, there is not an FDA approval for the device.
(6)
 In a Google 

Scholar recent search, the total studies using QMRA in scientific research 

that showed up were few and published only in Indonesia and Nigeria. 

Fist, in Indonesia, five of them used it as an adjunctive diagnostic tool in 

the medical field and relied completely on its results as a proven 

method.
(7)(8)(9)(10)(11)

 In Nigeria, there were other studies using it in the 

same manner.
(12)(13)(14)(15)(16)(17)(18)(19)(20)

 The only studies that questioned the 

use of QMRA by actually comparing it to reference laboratory methods 

were two studies.
(21)(22)

 

Aim of the Study: 

The purpose of this study was to compare two methods of 

measurement of Zn and Cu levels in the body; namely, Quantum 

Magnetic Resonance Analyzing (QMRA) compared to the reference 

laboratory direct colorimetry method. 

Methodology: 

This present study is a comparative cross- sectional study. The study 

was carried out in The Center for Children with Special Needs of The 

Faculty of Postgraduate Childhood Studies; Ain Shams University; Cairo 

and a Private Pediatric Clinic in Giza; Egypt from Jan 2019 to Sep 2021. 

Subjects: 

The present study enrolled 60 children; a study group of ASD patients 

(n= 30) diagnosed as per DSM- V criteria
(1)
 and a control group (n= 30) 

typically developing (TD) children, matched in terms of mixed sex and 

ages between (3- 15) years. Included groups were of well- hydrated and 

receiving adequate daily intake of water and not on any supplements in 

the last two months. Excluded were those with chromosomal or 

neurological disorders other than autism and those on medications that 

affect serum Zn or plasma Cu level. 

Methods: 

� History, clinical and psychometric examination: All children in this 

study passed history and anthropometric measurements taking and 

clinical examination. The ASD group had a psychometric assessment 

including Intelligence quotient (IQ) assessment by Stanford−Binet 

Intelligence Scale for Children.
(23)
 diagnosis of autism according 

to DSM-V
(1)
 and assessment of the severity of autistic symptoms using 

the Childhood Autism Rating Scales (CARS).
(24)
 

� Laboratory Investigation: 

1. The Direct Colorimetric Method with Ready- to use Kit 

(Reference Method): Serum levels of zinc and copper were 

measured with Ready- to- use Kits as follows: 

a. Zinc Assessment: Colorimetric Method with 5- Brom- 

PAPS.
(25)
 The normal range for all children was (64- 110) 

µg/dl. 

b. Copper Assessment: Colorimetric Test with Dibrom- 

PAESA.
(26)
 The normal range for all children was (51- 121) 

µg/dl. 

2. The Proposed Quantum Magnetic Resonance Analyzer (QMRA) 

(Validation Method): The QMRA tool used in this research was 

the Korean- design QMRA Model Number: QMR- 998/ 2021.1 

manufactured by Guangzhou Zhenyuesheng Electric Co. Ltd; 

PRC in 2021. In this study, the values used were the 

electromagnetic coefficients of Zn and Cu levels. Unfortunately, 

the coefficient values of the measurement of Zn and Cu levels 

using electromagnetic waves through the QMRA tool have not 

been explained in the manual. The normal value ranges for both 

metals are shown in the table below. 

Table (1) QMRA Reference Standards for Zn& Cu Levels. 

Reference 

Standard 
Normal (- ) 

Mildly 

Abnormal (+) 

Moderately 

Abnormal (++) 

Severely 

Abnormal (+++) 

Zinc 1.143- 1.989 0.945- 1.143 0.532- 0.945 <0.532 

Copper 0.474- 0.749 0.241- 0.474 0.082- 0.241 <0.082 

Statistical Analysis: 

For statistical assessment of the differences between the groups 

according to levels of Zn and Cu in the serum and by QMRA device, 

analyses of variance (ANOVA), Chi- square, linear regression and 

Pearson’s correlation coefficients were performed. Sensitivity and 

specificity of QMRA were calculated by cross- tabulation 2x 2. 

Consent& Ethical Aspects: 

Researchers declare that an informed written consent from parents of 

and/ or verbal assent from all individual participants involved in the 

study. Confidentiality was maintained. The authors declare that they have 

no conflicts of interest. All procedures performed in studies involving 

human participants were in accordance with the ethical standards of the 

institutional (Faculty of Postgraduate Childhood Studies and the Ain 
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Summary 

Introduction: Autism is a long- term developmental disorder demonstrating an association with low serum levels of zinc and high copper. 

Aim: To determine Zn and Cu levels in ASD children using a new technology Quantum Magnetic Resonance Analysis (QMRA) method 

compared to a reference method to determine the sensitivity and specificity of the new method. 

Method: This study is a comparative cross- sectional study. It was carried out in The Children with Special Needs Center, Faculty of 

Postgraduate Childhood Studies; ASU and a Private Clinic from Jan 2019 to Sep 2021. The study groups included children with ASD (n= 30; M= 

19; F= 11; age range= 3- 15) and an equal control group of typically developing children matched in sex and age. Zn and Cu were measured by a 

QMRA- 998 8th Generation device and the reference direct colorimetric method. 

Statistical Analysis: Results were analyzed using descriptive statistics, Pearson’s correlation, Chi- square, analysis of variance (ANOVA) and 

linear regression and a sensitivity and specificity cross- tabulation test to evaluate the QMRA in measuring Zn and Cu levels. 

Results: Both methods showed lower means for Zn levels in the ASD group than in the control group with a significant correlation on measuring 

Zn but not Cu. By reference method, but not with QMRA, serum Cu was higher in ASD than in control group. Sensitivity of QMRA was 84% 

when measuring Zn levels but only 60% for Cu and specificity was 87% for Zn but only 60% for Cu. 

Conclusion: Non- invasive measurement devices such as QMRA can be used as a screening or adjunct tool for measurement of Zn levels but not 

Cu. It is recommended to test blood levels of Zn and Cu in all autistic children and give them a Zn supplement if needed. 

Key Words: ASD, Autism, Zinc, Copper, Quantum Magnetic Resonance Analyzer, QMRA. 
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