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Evaluation of near point of convergence in 
refractive error 
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Muhammad Huzaifa Mushtaq, HamzaMehmood, 
 
OPTOMETRY AND   SCIENCES, The University of Lahore, Pakistan 

 
NPC is a vital factor in determination and diagnosis and treatment of various ocular 
problems. To evaluate near point of convergence in refractive errors a descriptive cross-
sectional study on 140 patients ages 18 to 35 irrespective of sex visiting eye department was 
carried out by measuring near point of convergence of the patients with refractive errors. 
59(42.1%) were presented with headache and 55(39.3%) were presented with eye strain 
while 26(18.6%) were presented with the problem of blurring of vision. 89(63.0%) were 
having visual acuities in the range of 6/6 to 6/12 and 31(22.1%) were having visual acuities 
ranges between 6/18 to 6/60 while 20(14.2%) were having their visual acuities >6/60. 
Overall (106)75.7% patients were having NPC between 6-10 cm while (33)23.6% were 
having NPC between 11-15cm. 55(37.9%) patients were myopic, 42(30.0%)were hyperopic 
and 45(32.1%) patients were astigmatic. 38(71.1%) myopic had their NPC between 6-10cm 
and 15(28.3%) were between 11-15cm. 32(76.2%) hyperopic patients had their NPC 
between 6-10cm and 10(23.8%) had between 11-15cm. 36 (80.0%) astigmatic patients had 
their NPC in between 6-10cm and 8(17.8%) had their NPC in between 11-15cm while only 
1(0.7%) reported their NPC between 16-20cm. Near point of convergence values in 
refractive error were found mostly in normal range. No significant difference of near point of 
convergence was found in low to medium refractive errors. Moreover, higher myopes had 
increased near point of convergence values than other refractive error.  
 
Keywords: Near point of convergence, Headache, Eye strain. 
 

INTRODUCTION 
Near point of convergence (NPC) is a popular visual examination used by eye care 
professionals. It specifies the amplitude of convergence or the distance between two points. 
The patient's closest point in space where fusion can be maintained, and therefore, one 
target point can be seen. The normal near point of convergence is 6 to 10 centimeters and 
the convergence recovery point is 15 centimeters. If the near point of convergence is more 
than 10 centimeters, this is a sign of poor or reduced convergence. It's an easiest form of 
examination. The examiner moves slowly (at a rate of about one inch per second) a small 
accommodating aim toward the patient (1 to 2 cm/s) When the subject mentions having two 
targets (preferred response), or when the investigator detects one eye deviate from the 
target, the endpoint is assessed and registered. The goal is then eventually moved away 
from the eye to re-establish binocularity. Before the subject reports a single objective or 
before the examiner notices the eyes re-triangulate themselves on the object (Maples and 
Hoenes 2007). Because of its ease of administration and analytical utility, the test has a long 
tradition of clinical use. In NPC performance, goal design does not appear to be a significant 
factor (Scheimanet al.2003). The NPC mean measures tend to recede from the subject as a 
function of age, but not of gender (Chen et al.2000). Refractive error is a form of sight issues 
which makes it difficult to see clearly. They occur when the structure of eye keeps light from 
falling rightly on your retina. The most prevalent type of vision trouble are refractive errors. 
More than 150 million people in America have a refractive defect — but many are unaware 
that their vision could be improved. That is why regular eye exams are so crucial. Your eye 
doctor recommends spectacles or lenses to assist you see properly if you’ve a refractive 
problem (Pakpouret al.2013). There are three basic types of refractive error i.e. myopia, 
hyperopia and astigmatism.   
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According to summary of 145 studies regarding the 

global prevalence of myopia and hyperopia, there are 
approximately 1950 million (28.3% of the global 
population) and 277 million (4.0% of the global population) 
cases, and they are predicted to increase to 4758 million 
(49.8% of the global population) for myopia and 938 
million (9.8% of the global population) for hyperopia by 
2050(Holden et al.2016).  

The prevalence of myopia in the US population was 
33%; of severe myopia 6.5%; of hyperopia, 3.6%; and of 
astigmatism, 36%.(Vitale et al.2008) Estimated prevalence 
of myopia was higher than the 25% reported in previous 
US studies(Wong et al.2000) and (Kempen et al.2004). 
The prevalence of myopia is higher among East Asian 
countries from 50% in Chinese children and 70%, and 
84% in Singapore, Taiwan and Hong Kong respectively. 
Lower rates have been reported in South Asia including 
Pakistan (Resnikoff et al.2008). Myopia affects 36.5% 
population in Pakistan and 11.4% of the blindness is 
reported due to the uncorrected refractive errors(Yu et al. 
2011). Environmental and genetic factors add to the 
progression of myopia i.e. long duration reading and 
writing and reduced outdoor activities. Some studies have 
reported an association between higher educational status 
or good academic record and increased prevalence of 
myopia11. The national survey on the prevalence of 
blindness and its causes reported refractive errors as a 
major cause of visual loss in Pakistan (Dandona et 
al.1999). 
 
MATERIALS AND METHODS 

A descriptive cross sectional study was carried out at 
department of ophthalmology, the university of Lahore 
teaching hospital, Lahore. The duration of the study was 
four months and the sample size calculated 140. Non-
probability convenient method was used for sample 
selection. Patients of both gender i.e. male and female 
ages between 18 to 40 years and having refractive error 
was included in the study. All patients without refractive 
error or having nystagmus, low vision, and strabismus and 
with ocular pathology were excluded. Mentally retarded 
and patients who were not willing to be part of the 
research were also excluded. Near vision chart, fixation 
target, millimeter rule and RAF near point rule was used.  
The laws and rules set by the moral committee of Lahore 
University were followed whereas conducting the analysis 
and therefore the rights of the analysis participants were 
revered. Attached written informed consent was taken 
from all the participants.  All data and knowledge 
assortment were kept confidential. Throughout the study 
participants were remained anonymous. The subjects 
knew that there aren’t any disadvantages or risk on the 
procedure of the study.  They were even known that they 
are liberal to withdraw at any time throughout the study. 

Data was kept unbroken in beneath key and lock whereas 
keeping keys in hand. In laptop computer it had been 
unbroken beneath the secret. On the data collection day, 
subjects completing the inclusion criteria were selected by 
convenient random sampling after recording informed 
consent. In case the patient rejected, the next patient was 
selected for examination. Socio-demographic 
characteristics were recorded by a questionnaire. The 
questionnaire includes information about age, sex and 
occupation. Refractive errors were detected in patients 
with the help of following equipment /tests include: a. Auto 
refract meter and performing retinoscopy on patients to 
evaluate refractive errors. b. NPC was measured with 
RAF ruler by fixating patient on a target. Study variables 
were identified and categorized as dependent and 
independent variables. Independent variables included 
gender, occupation and educational status while 
dependent variables included age and refractive error. 
Statistical Package of Social Sciences (SPSS) version 
25.0 was used. The results were expressed as 
percentages and proportions for categorical variables. 
Continuous data was described as mean deviation. Data 
was further evaluated on chi-square test for P value.  
 
RESULTS 

A total of 140 patients with refractive errors were 
assessed for near point of convergence as shown in table 
1. Out of this 76(54.3%) were 18-24 years old and 
49(35.0%) were 25-30 years old while ages of 15(10.7%) 
were ranges between 31-35 years. Among the total 140 
participants, 79(56.4%) were male and 61(43.6%) 
participants were female  

All 140 participants were presented with different 
types of refractive errors. 53(37.9%) of 140 participants 
were presented with myopia and 42(30%) were presented 
with hyperopia while remaining 45(32.1%) were presented 
with astigmatism as given in table 5.1. 
Table 5.1: Distribution on the basis of type of 
refractive error 

Type of Refractive 
Error 

Frequency Percent 

Myopia 53 37.9 

Hypermetropia 42 30.0 

Astigmatism 45 32.1 

Total 140 100 

Out of total 140 participants, 69(49.3%) were 
presented with low degree of refractive error while 
41(29.3%) were presented with medium refractive error 
and remaining 30(21.4%) were having high refractive 
errors as described in table 5.2. 

89(63.0%) respondents out of total 140 participants 
were having their visual acuities ranges between 6/6-6/12 
and 31(22.1%) was presented in the ranges between 
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6/18-6/60 while remaining 20(14.2%) were having their 
visual acuities >6/60 as in table 5.3. 

A total of 53(100%) myopic patients were assessed. 
Out of which 38(71.7%) patients were having near point of 
convergence ranges between 6-10cm and 15(28.3%) 
patients were having NPC in between 11-16 cm. Similarly, 
42(100.0%) hyperopic patients were assessed. Out of 
them, 32(76.2%) patients were having NPC in between 6-
10 cm while remaining 10(23.8%) patients were having 
NPC in between 11-15 cm. NPC was also measured in 
45(100.0%) astigmatic patients. Out of 45(100.0%) 

astigmatic patients 36(80.0%) respondents were having 
NPC between 6-10 cm and 8(17.8%) patient’s NPC was in 
between 11-15cm while 1(0.7%) respondent had NPC in 
the range of 16-20cm. So out of total 140(100.0%) 
respondents, 106(75.7%) had NPC between 6-10cm and 
33(23.6%) had NPC between 11-15 cm while 1(0.7%) 
participant had NPC between 16-20cm as given in table 
5.4.  

 
 

 
Table 5.2: Distribution of participants on the basis of degree of refractive error 

Degree of 
Refractive 

Error 

Low 
(±0.50 -±2.75) 

Medium 
(±3.00 – ±6.00) 

High 
(>±6.00) 

Total 

Myopia 27 13 13 53 

Hyperopia 21 13 08 42 

Astigmatism 21 15 09 45 

Total 69(49.3%) 41(29.3%) 30(21.4%) 140(100%) 

 
Table 5.3: Distribution of participants on the basis of Visual Acuity 

Visual Acuity Frequency Percent 

6/6-6-12 89 63 

6/18-6/24 31 22.1 

>6/60 20 14.2 

Total 140 100.0 

 
Table 5.4: Near Point of Convergence in Refractive Error 

 

Near point of Convergence in refractive 
error Total 

6-10 11-15 16-20 

Type of 
Refractive 

Error 

Myopia 38(71.7%) 15(28.3%) 0(0.0%) 53(100.0%) 

Hypermetropia 32(76.2%) 10(23.8%) 0(0.0%) 42(100.0%) 

Astigmatism 36(80.0%) 8(17.8%) 1(2.2&) 45(100.0%0 

Total 106(75.7%) 33(23.6%) 1(0.7%) 140(100.0%) 

 
DISCUSSION 

The current study was conducted to evaluate the NPC 
in different refractive errors like myopia, hyperopia and 
astigmatism in general population ages between 18-35 
years. NPC was measured by using RAF rule in patients 
with refractive errors. 37.9% respondents of the current 
study were myopic and 30.0% respondents were 
hyperopic while 32.1% respondents were astigmatic. In 
the current study refractive errors were divided into three 
main categories low, medium or moderate and high. 
49.5% respondents were from low category, 29.3% 
respondents belong to moderate category and 21.4% 
respondents were from high refractive error category. 
Visual acuities of the patients were also recorded.  63% 
respondents had visual acuities ranges between 6/6-6/12 
and 22.1% respondents had their visual acuities between 
6/18-6/24 while 14.2% respondents had their visual 
acuities overall >6/60. Asthenopia symptoms of the 

respondents of the current study were also noted. 42.1% 
respondents came with headache and 39.3% respondents 
came with eye strain while 18.6% respondents came with 
blurring of vision problems. The results of the current 
study were compared with a study on the distribution of 
near point of convergence and its affiliation with age, sex 
and refractive issues done by Hade Ostadimoghaddam et 
al. In their study mean age was 31.2± 15.1 year and 
67.8% were female. On comparison of NPC, it was found 
that in their study mean NPC was 8.59±4.82 that was 
close to our study in which 75.7% respondents belongs to 
the 6-10cm category of near point of convergence and 
23.6% belongs to the category of 11-15 cm. When we 
compared mean NPC both the studies were correlating. 
On comparison of NPC in myopes and hyperopes, their 
study results showed that hyperopes has higher near point 
of convergence than myopes that was similar to our study. 
Their study represents there is no significant correlation 
between refractive error and NPC that were similar to 
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results of our study except in high refractive errors in 
which higher near point of convergence values were 
recorded. In their study mean NPC in 10 to 19 years age 
group was 6.95±3.81 while in our study 61.4% 
respondents were from NPC category 6-10cm and 54.3% 
respondents were from the age group of 18-24 years13. A 
study was carried out in Iran by Hassan Hashemi et al. on 
the variation of NPC in an Iran’s village population. The 
outcomes of study were correlating to the current study 
describing that the average age of populace was 37.7± 
21.4 years and the largest group 23.31% was six to twenty 
years old. Similarly largest group 54.3% in current study 
was eighteen to twenty-four years old. Moreover, their 
study showed that age, sex and myopia had direct contact 
with NPC and that the mean NPC increased in hyperopic 
individuals. Results of current study also showed that 
hyperopic had higher NPC than myopic (Hashemiet 
al.2019).  

The results of current study were compared to the 
results of an analysis conducted by Hassan Hashemi et al. 
on the NPC and focusing in a community of university 
students in Iran. Ages of the students in their study were 
18 to 39 years old while in the current study the age group 
was 18 to 35 years. Students mean age was 22.71±3.0 
years. The mean NPC was 7.25cm similarly in the current 
study 75.7% corrected respondents were from the same 
category of 6 to 10cm (Hashemi et al.2019). Similarities in 
the results were found when compared with the 
conclusions of a study that was conducted by Momeni-
Moghaddam Hammed et al. on relationship of binocular 
vision symptoms and NPC. The mean NPC in that study 
was 9.5±4.5 cm and 8.4 ± 4 cm in their respective groups. 
Similarly in current study 75.7% corrected individuals were 
from 6 to 10 cm group and 23.6% were from 11 to 15 cm 
group. So, majority of individuals in both the studies were 
almost from same groups (Hamed et al.2013). 

CONCLUSION 
Near point of convergence values in refractive error were 
found mostly in normal range. No significant difference of 
near point of convergence was found in low to medium 
refractive errors. Moreover, higher myopes had increased 
near point of convergence values than other refractive 
errors. 
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