
7 |  BMC J Med Sci   2023  

 

 

Axial Length Changes in Myopic Population in North West Pakistani 

Population  

Danish Zafar1, Zauha2, Zubair3, Mohammad Idris4, Zulfiquar Ali5 

1Associate Professor Ophthalmology, Ayub Medical College, Abbot Abad, Peshawar, Khyber Pakhtunkhwa 
2TMO ophthalmology Ayub Medical College, Abbot Abad, Peshawar, Khyber Pakhtunkhwa 
3Associate Professor Ophthalmology (Women Medical College), abbot Abad, Peshawar, Khyber Pakhtunkhwa 
4Ophthalmology Department, Lady Reading Hospital, MTI, Peshawar, Khyber Pakhtunkhwa  
5Professor ophthalmology Ayub Medical College, Abbot Abad, Peshawar, Khyber Pakhtunkhwa 
 
Correspondence: 

_______________________________________________________________________________________________________ 
Dr. Mohammad. Idris 

idrisdaud80@gmail.com  

Abstract 

BACKGROUND: Refractive errors become apparent if lenses and cornea fail to adjust for axial length (AL) elongation 
(myopia) or reduction (hyperopia). Since axial length is the critical factor in both myopia and hypermetropia, it got the most 
attention among these. 
Objective: to determine Axial length changes in myopic population in Northwest Pakistani population  
Study design: Prospective longitudinal case series 
METHODS: One hundred patients examined through informed consent attended the eye outpatient department DHQ 
Abbottabad ranging in age from 10-40 years. SPSS v 23 was used to calculate the results. 
RESULTS: One hundred patients were examined through informed consent 49 were male, and 51 were female. The right 
eye's mean spherical error was -7.29 D, and the left eye's mean spherical error was -7.27 D. Mean axial length of the right 
eye was 25.50 mm, and the main axial length of the left eye was 25.62 mm. A negative correlation was found between AR 
reading and axial length in both the right and left eyes. 
CONCULSION: The results of our investigation show that axial length and refractive error are directly correlated, suggesting 
that more significant axial length modifications may need to be carefully considered when considering refractive 
procedures. 
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Introduction 

The most common refractive error worldwide is myopia. 

It is a significant factor in 75% of refractive error-related 

issues, with adverse effects on the social and economic 

fronts. Due to its overall frequency, significant social and 

economic issues are raised by this non-life-threatening 

illness.1-2. 

Patients with high myopia are more likely to develop 

glaucoma, lacquer cracks, chorioretinopathy, as well as 

retinal detachment, in addition to other visual 

abnormalities. 3. Over 25% of people in Western Europe  

have myopia, comparable to the Middle East and 

America.3-12 Some student studies conducted in 

Singapore and Hong Kong revealed a high incidence of 

82% to 90%. 13-14 Myopia affects 161 million individuals 

worldwide, according to a WHO report from 2002, while 

some researchers contend that this number understates 

the severity of the problem. 15-16 

There are several different types of myopia, including 

pathological and physiological myopia either axial or 

nonaxial myopia. Based on when it first appears, myopia 
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can be categorized into three groups: initial adult, 

elderly, and youth. Its cornea, aqueous humor, lens, and 

vitreous humor are the four ocular components that 

influence how well an eye can focus. As a result, 

essential elements impacting an eye's dioptric power 

include the corneal curvature, anterior chamber depth, 

lens thickness, and axial length. If the axial length (AL), 

lengthening (myopia), or shortening cannot be corrected 

by the cornea and lens, refractive defects become 

visible (hyperopia). Axial length received the most 

excellent attention because it is the primary determinant 

across both myopia and hypermetropia. 17 

Despite several research studies on the link between 

axial length and refractive error, this study would have to 

examine the relationship between axial length and 

myopia in the local community. It will offer many 

possibilities for additional research on this crucial 

subject. 

Material and Method  

Between January 2021 and June 30, 2021, 100 patients 
who visited the eye clinic at DHQ Hospital Abbottabad 
were investigated prospectively by Prospective 
longitudinal case series. Refractive errors, intraocular 
pressure, fundus photography in color, optical 
coherence tomography (OCT, DRI OCT-1; Topcon 
Corp, Tokyo, Japan), and the best-corrected visual 
acuity using the SNELLENS chart were all completed on 
every patient at every visit. At the initial visit and then 
every 12 months following that, the measurement of the 
axial length utilizing ocular biometry (IOL Master; Carl 
Zeiss Germany). At each exam, the IOL Master 
measurements were taken five times, with the analysis 
using the average value. The following conditions had to 
be met in order to be excluded: 

1. Eyes with severe cataracts (Emery and Little 
classification, grade 3 or greater) 

2. A lack of fixation 
3. A history of eye surgery during the past 12 

months, such as cataract surgery 
Preoperative or postoperative measurements were 

examined if the patients received intraocular surgery, 

like cataract surgery, during the observation time; 

however, differences among preoperative and axial 

length readings were excluded from the analysis 

because the surgery affected axial length. The hospital's 

ethical review board gave this study their blessing, and it 

complied with the Helsinki Declaration. The paired t-test 

was used to discover the variations in axial length. 

Paired Samples Correlations analysis was used to 

assess categorical variables. It combined the variations 

in axial length with a follow-up duration and calculated 

the variations in axial length each year. Statistical 

analysis software named SPSS V23 was used for all 

calculations. P values under 0.05 were deemed 

significant in statistics. 

Results 

One hundred individuals were examined; 49 were men, 

and 51 were women. (Table 1) Fifteen patients were 

over 25 years old, while 85 patients were under 25. 

Nineteen years old on average. (Table 2,3) The mean 

spherical errors for the right and left eyes, respectively, 

were -7.29 D and -7.27 D. Right eye's main axial length 

was 25.50 mm, while the left eye's main axial length 

was 25.62 mm. (Table 4)  Participants in the study 

discovered a negative association between axial length 

and AR reading, with coefficients of correlation of -.55 

(RT) and -.44 (LT) eye. (Table 5) 

 

 Table 1. Gender distribution (n=100) 

Gender Frequency Percent 

Male 49 49.0 

Female 51 51.0 

Total 100 100.0 

 

Table 3. Descriptive statistics (n=100) 

      

Descriptive 
Statistics 

N Minimum Maximum Mean Std. 
Deviation 

Age 100 5.00 45.00 19.2400 6.43086 

 

Table 4. Statistical (T-Test) analysis (n=100) 

PAIRED SAMPLES STATISTICS 

 Mean N Std. 
Deviation 

Pair 
1 

AR reading R/E 
spherical 

-7.2900 100 4.76118 

Axial length (Right) 25.5021 100 1.79980 

Pair 
2 

AR reading L/E 
spherical 

-7.2790 100 5.20763 

Axial length (Left) 25.6214 100 2.22866 

 Table 2.age distribution (n=100) 

Age Group Frequency Percent 

Below 25 years 85 85.0 

25 years and above 15 15.0 

Total 100 100.0 
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Discussion  

There are more than 2 billion people who have a 

refractive error. Worldwide, the prevalence of sickness 

varies by area; for example, more than 25% of 

Europeans and 80% of Asians were discovered to be 

affected 18. Seventy-five percent of refractive errors are 

due to myopia. When accommodation is at rest in 

myopia, incoming light rays are concentrated in front of 

the retina 19. Axial length is a significant factor of 

refractive error and a frequent contributor to non-

syndromic myopia. We can infer that as the axial length 

of an eye rises, there is a myopic shift in the eye 

because current study results showed that spherical 

refractive error (AR reading) of both eyes was negatively 

correlated with axial length with the coefficient of 

correlation -0.55 (RE) and -0.44 (LE). In a study by Jyoti 

Arora et al. 20, it was discovered that there was a 

negative association between axial length and spherical 

inaccuracy. Axial length in myopes was shown to be 

relatively higher than in hyperopes, according to Cheng 

et al. 21. Refractive error and axial length have a 

significant correlation, according to Grosvenor and 

Scot22. Wang et al. made an additional observation23 

that axial length rises with refractive error. In a study 

involving 24 myopes and 22 hyperopes, Llorente et al. 

discovered that the axial length in myopes (25.16 mm) is 

greater than in hyperopes (22.62mm). Mean axial 

lengths of the right and left eyes in our investigation 

(25.50mm and 25.50mm, respectively) were comparable 

to those in the study by Llorente et al.24  Our study's 

male-to-female refractive error ratio is almost identical to 

the findings of Jyoti Arora et al. 20's investigation. Iyamu 

et al. discovered a highly substantial negative 

connection between axial length and spherical refractive 

error. (r= -0.53) 25. However, the association between 

refractive error and axial length was not shown to be 

particularly strong by Main stone et al. 26 the age range, 

spectrum of refractive errors, sample size, and various 

races can all affect the results differently. 

Different refractive errors are affected by corneal 

curvatures. The lack of known corneal curvatures in our 

investigation constituted a constraint. Future research 

should focus on determining the precise relationship 

between refractive errors and axial length. With the 

findings of our study, it can be said that there is a 

straightforward association between axial length and 

refractive error. As the number of refractive surgeries, 

such as LASIK, to correct refractive problems rises 

daily, relevant data from these studies is crucial for 

these procedures. Since corneal curvatures have 

significant refractive errors, this discovery opens new 

avenues for further study these ocular factors.  

Conclusion  

The results of our investigation show that axial length 

and refractive error are directly correlated, suggesting 

that more significant axial length modifications may 

need to be carefully considered when considering 

refractive procedures. 

References 

1. Sun Y, Jin G, Yang M, Fu J, Chen X, Lou B. 
Prevalence, risk factors, and causes of visual 
impairment in an elderly Chinese uygur population in 
southern Xinjiang. Journal of ophthalmology. 2021 Apr 
5;2021. 

2. Zhong Y, Chen RF, Fang YF. Network Pharmacology-
Based Strategy to Reveal the Mechanism of Cassiae 
Semen against Cataracts. Computational and 
Mathematical Methods in Medicine. 2022 Jul 11;2022. 

3. Tousignant B, Brûlé J. Déficience visuelle et 
pathologies oculaires à Saint-Louis, Sénégal. 
Meédecine Tropicale et Santeé Internationale. 2021 
Jun 6;1(2). 

4. Kawamorita T, Uozato H, Oshika T, Negishi K, Fujikado 
T, Murakami A, Kamiya K, Maeda N, Ueno Y, Onuma 
K, Hirota M. Evaluation of ocular biometry in the 
Japanese population using a multicenter approach: 
Prospective observational study. PloS one. 2022 Jul 
27;17(7):e0271814. 

5. Kawamorita T, Uozato H, Oshika T, Negishi K, Fujikado 
T, Murakami A, Kamiya K, Maeda N, Ueno Y, Onuma 
K, Hirota M. Evaluation of ocular biometry in the 
Japanese population using a multicenter approach: 
Prospective observational study. PloS one. 2022 Jul 
27;17(7):e0271814. 

6. Hashemi H, Asharlous A, Yekta A, Aghamirsalim M, 
Nabovati P, Sadoughi MM, Khabazkhoob M. 
Astigmatism profile in the elderly population: Tehran 
Geriatric Eye Study. Japanese Journal of 
Ophthalmology. 2022 Sep;66(5):461-73. 

7. Sengo DB, Dos Santos II, Faquihe MF, Tomo HB, 
Muaprato AM, Puchar S, Lôbo GM, López-Izquierdo I, 
Caballero P. The prevalence of visual impairment and 
refractive errors among a youth population in 

Table 5.  statistical (Paired Samples Correlations) analysis 
(n=100) Paired Samples Correlations 

 N Correlation Sig. 

Pair 1 
AR reading R/E 
spherical & Axial 
length (Right) 

100 -.550 .000 

Pair 2 
AR reading L/E 
spherical & Axial 
length (Left) 

100 -.448 .000 



10 |  BMC J Med Sci   2023 

Mozambique: Evidence of the need for intervention. 
Children. 2021 Oct 6;8(10):892. 

8. Hashemi H, Asharlous A, Yekta A, Aghamirsalim M, 
Nabovati P, Sadoughi MM, Khabazkhoob M. 
Astigmatism profile in the elderly population: Tehran 
Geriatric Eye Study. Japanese Journal of 
Ophthalmology. 2022 Sep;66(5):461-73. 

9. Kawamorita T, Uozato H, Oshika T, Negishi K, Fujikado 
T, Murakami A, Kamiya K, Maeda N, Ueno Y, Onuma 
K, Hirota M. Evaluation of ocular biometry in the 
Japanese population using a multicenter approach: 
Prospective observational study. PloS one. 2022 Jul 
27;17(7):e0271814. 

10. Hashemi H, Fotouhi A, Yekta A, Pakzad R, 
Ostadimoghaddam H, Khabazkhoob M. Global and 
regional estimates of prevalence of refractive errors: 
Systematic review and meta-analysis. Journal of 
current ophthalmology. 2018 Mar 1;30(1):3-22. 

11. Wu J, Du Y, Lin C, Du J, Chen W, Ji QQ, Wang N, 
Handan Eye Study Group. Effect of refractive status on 
retinal nerve fiber layer thickness in Chinese 
Population. Graefe's Archive for Clinical and 
Experimental Ophthalmology. 2023 Jan;261(1):201-11. 

12. Bahakim NO, Geddawy AI, Sharma K, Alkhathlan KM, 
Alsheddi MI, Al-Zogbi AS, Alonazi AS, Alzahrani MG, 
Albassam KA, Al-Ghamdi S. Visual status among 
undergraduate students: Findings from an emerging 
university in Saudi Arabia. Saudi Journal of Biological 
Sciences. 2021 Aug 1;28(8):4683-90. 

13. Bahakim NO, Geddawy AI, Sharma K, Alkhathlan KM, 
Alsheddi MI, Al-Zogbi AS, Alonazi AS, Alzahrani MG, 
Albassam KA, Al-Ghamdi S. Visual status among 
undergraduate students: Findings from an emerging 
university in Saudi Arabia. Saudi Journal of Biological 
Sciences. 2021 Aug 1;28(8):4683-90. 

14. Hashemi H, Fotouhi A, Yekta A, Pakzad R, 
Ostadimoghaddam H, Khabazkhoob M. Global and 
regional estimates of prevalence of refractive errors: 
Systematic review and meta-analysis. Journal of 
current ophthalmology. 2018 Mar 1;30(1):3-22. 

15. Choy BN, You Q, Zhu MM, Lai JS, Ng AL, Wong IY. 
Prevalence and associations of myopia in Hong Kong 
primary school students. Japanese Journal of 
Ophthalmology. 2020 Jul;64:437-49. 

16. Woo WW, Lim KA, Yang H, Lim XY, Liew F, Lee YS, 
Saw SM. Refractive errors in medical students in 
Singapore. Singapore medical journal. 2004 Oct 
1;45:470-4. 

17. Flaxman SR, Bourne RR, Resnikoff S, Ackland P, 
Braithwaite T, Cicinelli MV, Das A, Jonas JB, Keeffe J, 
Kempen JH, Leasher J. Global causes of blindness and 
distance vision impairment 1990–2020: a systematic 
review and meta-analysis. The Lancet Global Health. 
2017 Dec 1;5(12):e1221-34. 

18. Dandona L, Dandona R. What is the global burden of 
visual impairment?. BMC medicine. 2006 Dec;4:1-0. 

19. Dandona L, Dandona R. What is the global burden of 
visual impairment?. BMC medicine. 2006 Dec;4:1-0. 

20. Harb EN, Wildsoet CF. Origins of refractive errors: 
environmental and genetic factors. Annual review of 
vision science. 2019 Sep 15;5:47-72. 

21. Denniston A, Murray P, editors. Oxford handbook of 
ophthalmology. OUP Oxford; 2014 Oct 23. 

22. Verhoeven VJ, Hysi PG, Wojciechowski R, Fan Q, 
Guggenheim JA, Höhn R, MacGregor S, Hewitt AW, 
Nag A, Cheng CY, Yonova-Doing E. Genome-wide 
meta-analyses of multiancestry cohorts identify multiple 
new susceptibility loci for refractive error and myopia. 
Nature genetics. 2013 Mar;45(3):314-8. 

23. Arora J, Anand BK, Singh MM, Maheshwari D, Pal S, 
Chawla S, Kaur S. Comparing Refractive Error with 
Axial Length in the Subjects Having Refractive Error. 
Journal of Contemporary Medical Research. 
2019;6(5):E14-7. 

24. CHENG HM, SINGH OS, KWONG KK, XIONG J, 
WOODS BT, BRADY TJ. Shape of the myopic eye as 
seen with high-resolution magnetic resonance imaging. 
Optometry and Vision Science. 1992 Sep 1;69(9):698-
701. 

25. Grosvenor T, Scott R. Role of the axial length/corneal 
radius ratio in determining the refractive state of the 
eye. Optometry and vision science: official publication 
of the American Academy of Optometry. 1994 Sep 
1;71(9):573-9. 

26. Wang FR, Zhou XD, Zhou SZ. A CT study of the 
relation between ocular axial biometry and refraction. 
[Zhonghua yan ke za Zhi] Chinese Journal of 
Ophthalmology. 1994 Jan 1;30(1):39-40. 

27. Llorente L, Barbero S, Cano D, Dorronsoro C, Marcos 
S. Myopic versus hyperopic eyes: axial length, corneal 
shape and optical aberrations. Journal of Vision. 2004 
Apr 1;4(4):5-. 

28. Iyamu E, Iyamu J, Obiakor CI. The role of axial length-
corneal radius of curvature ratio in refractive state 
categorization in a Nigerian population. International 
Scholarly Research Notices. 2011;2011. 

29. Mainstone JC, Carney LG, Anderson CR, Clem PM, 
Stephensen AL, Wilson MD. Corneal shape in 
hyperopia. Clinical and Experimental Optometry. 1998 
May 6;81(3):131-7. 

 


