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Purpose: To compare the short-term treatment effect of low plus reading addition (ADD) and home-based vision therapy (VT) in
a small group of symptomatic children with accommodative infacility (AIF) being the most significant dysfunction.
Methods: Nineteen children, 8 to 12 years of age, with a first-time diagnosis of AIF were consecutively and alternately allocated to
treatment with ADD (+0.50 D addition in single vision Rx) or VT (accommodation exercises using Hart Charts) for a period of 6
weeks. Accommodation facility (AF) was measured monocularly (MAF-R, MAF-L) and binocularly (BAF) with +2 D/-2 D flipper and
registered in cycles per minute (cpm). Symptoms were graded using the convergence insufficiency symptom survey (CISS).
Measurements were compared before and after treatment and between groups using nonparametric statistics (p < 0.05).
Results: Ten children were allocated to ADD (median age 9.0 F:5) and 9 to VT (median age 11.0 F:7). Baseline median measurements
of MAF-R, MAF-L, BAF and CISS were 3.0, 3.0, 2.2 cpm, and 27.5 points, respectively, for ADD, and 2.0, 2.0, 2.0 cpm, and 27.0
points, respectively, for VT. There were no significant differences between groups at baseline. After 6 weeks of treatment, the median
change of MAF-R, MAF-L, BAF and CISS was +5.0, +4.5, +4.7 cpm, and –7.5 points, respectively, for ADD and +8.0, +8.0, +10.0
cpm, and –20.0 points, respectively for VT. All changes within groups were significant. Comparison of groups showed a significantly
greater effect of treatment with VT compared to ADD for BAF (p = 0.008) and CISS (p = 0.017).
Conclusion: In children with newly diagnosed AIF, treatment with accommodation exercises for 6 weeks gives greater short-term
relief of symptoms and improvement of binocular accommodative facility compared to treatment with spectacle single vision
correction with a weak plus addition.
Keywords: accommodative dysfunction, infacility, +2/-2 flipper, Hart Chart, CISS

Introduction
Accommodative infacility (AIF) is also known as inertia of accommodation or tonic accommodation.1,2 It is defined as
a sluggish shift of focus between distance and near1,3 and causes blurry vision at distance or near, headaches, tiredness
around the eyes, or asthenopia,1,3,4,5 especially in relation to near work.6 AIF is the second most common accommoda-
tion dysfunction found in children.1–3 If left untreated AIF may affect the child’s ability to read, reduce concentration and
increase stress level.6–8 Studies have indicated a prevalence from about 5% in children and adolescents9 to 28% in
symptomatic young people.10,11

Accommodative facility (AF) is assessed monocularly (MAF) by measuring cycles of shifts per minute between two
levels of accommodation (eg, +2 Diopter (D) vs −2 D). In a clinical setting the patient fixates on a detailed object at
40 cm and reports when it is seen clearly while the accommodative effort is alternated by means of a handheld +2 D/-2 D
flipper as often as possible during one minute.5,12 AIF is characterized by MAF below normative values (Table 1), with
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equal ability to clear to plus and minus lenses, a normal accommodative amplitude (AA) and low negative relative
accommodation (NRA) and positive relative accommodation (PRA) values.5

Accommodative infacility is normally both diagnosed and treated in optometric practice. There is no general
consensus on treatment but, full correction is normally the first step.1,5,7,13,14 Treatment of AIF is typically in the form
of vision therapy.15 Clinical guidelines of the American Optometric Association recommend vision therapy as a first line
treatment of accommodative and vergence dysfunctions.7 However, in clinical practice preferences may be different. For
instance, in Norway a low plus addition as a single vision prescription may be more widely used as a first line treatment
of AIF rather than vision therapy. The rationale is that a low addition single lens correction will trigger the accom-
modative effort by improving near visual acuity16 with an acceptable blur of distance vision. Treatment of accommo-
dative dysfunctions is not refundable in Norway. This makes low addition single vision prescription an attractive solution
to improve symptoms, although the underlying problem is not adequately targeted.17

The extent to which low plus add may be regarded as a justifiable first line option of treatment of AIF is scarcely
explored in general, including in the Norwegian optometric population. Therefore, the purpose of this study was to
investigate the effect of 6 weeks of treatment with a low add correction compared with home-based vision therapy on AF
and symptoms in children with recently diagnosed AIF. We hypothesized that the effect of treatment would be different
for the compared treatments. Results are expected to improve our understanding of the efficiency of treatment options
and to contribute to development of clinical guidelines for optometrists.

Methods
Recruitment
This prospective intervention study was conducted in a private optometric practice in the municipality of Flekkefjord in
the south of Norway. The study was approved by the Regional Ethical Committee in Southeast Norway and adhered to
the tenets of the Helsinki Declaration.

Invited into the study were Norwegian schoolchildren aged 8 to 12 with symptoms related to near work in school or at
home. Invitations were distributed via the Pedagogical Psychological Services and the Municipal Education in Flekkefjord, to
staff, teachers, and parents. Children with symptoms were offered an optometric examination free of charge during the period
October 2016 to February 2017. Written information about the study was given to the invited child and parents with time for
questions. Children whose parents gave their consent for participation were included into the study. Optometric examinations,
diagnostic assessments and follow-up assessments were performed unmasked by one senior optometrist (M.B.). Recruitment
was consecutively performed. Standard tests were in accordance with The Norwegian Association of Optometry’s clinical
guidelines.18 The standard tests included cover test and eye motility and uncorrected vision acuity. Refractive error was
examined and corrected based on cycloplegic refractionminus 0.50 D. Residual accommodation, post-cyclo, wasmeasured 40
minutes after administration of cycloplegic drops (Cyclopentolate 1%, Chauvin) with the cycloplegic refraction in a trial frame
using an RAF-rule. A cut-off of 0.5 D was chosen to exclude subjects with uncorrected latent hypermetropia from the sample.
Patients with residual accommodation less than 0.5 D, were given a new correction that was used a minimum of 4 weeks prior
to the binocular measurements. Binocular measurements were performed in the following order, with the patients wearing
adequate correction: Stereoscopic acuity using TNO Stereo Test, near point of convergence (NPC), BAF, MAF, vergence

Table 1 Normative Values for Subjects Aged 8–12 Years5

Average Standard Deviation Minimum Expected

MAF (+2D/-2D at 40 cm) 7.0 cpm ± 2.5 cpm 4.5 cpm
BAF (+2D/-2D at 40 cms) 5.0 cpm ± 2.5 cpm 2.5 cpm

Accommodative amplitude Push-up (Hofstetter) 18 D – age*0.30 15 D – age*0.25

MEM-Retinoscopy +0.25 D to +0.75 D +0.25 D
Negative relative accommodation (NRA) +2.00 D ± 0.50 D + 1.50 D

Positive relative accommodation (PRA) −2.37 D ± 1.00 D −1.37 D
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facility, phoria distance, negative and positive fusional vergence at distance, phoria near, negative and positive fusional
vergence at near, binocular crossed cylinder test (BCC), NRA, PRA, and accommodative amplitude monocularly.

Measurements
Accommodative amplitude (AA) and NPC were measured using an RAF-ruler. Phoria at distance and near, BCC,
vergence facility, and negative and positive accommodation reserves (NRA/PRA) were measured as described by
Scheiman & Wick.5 Monocular accommodative facility (MAF) and binocular accommodative facility (BAF) was
assessed with a +2 D/-2 D flipper at 40 cm with adopted distance correction in a trial frame. The power +2 D/–2 D
represents an accommodative effort that is well within the expected accommodative amplitude in the examined group. It
was decided to use this routine rather than an amplitude scaled facility, in which case testing should have been done at
18 cm:s. Amplitude scaled facility testing is by Scheiman & Wick recommended from 13 years of age, and for ages 8–12
years +2 D/-2 D at 40 cm is recommended.5 Results were compared with norms for testing at 40 cm (Table 1). The
subject viewed a 0.7 line on a near chart and was instructed to report loudly every time letters were clear after a shift of
lenses, in which case the lenses were flipped over. Included into the study were children with MAF ≤ 4.5 cycles
per minute (cpm) in either eye, with equal ability to clear plus and minus lenses, with BAF < 2.5 cpm below MAF for
each eye and with a moderately reduced monocular AA, defined as < 3 D below minimum expected value (Table 1).5

A BAF of 2 cpm or more below MAF in both eyes was used as a possible indicator of convergence insufficiency.
Moderately reduced AA was used as inclusion criteria to reflect the coexistence of AIF and reduced accommodative
amplitude commonly seen in a clinical setting.

Excluded were children with findings that suggested other accommodative dysfunctions or vergence dysfunctions,
such as NPC > 10 cm, AC/A ratio outside 3–5 diopters per prism diopter, detected LAG or LEAD or not met Sheard's
criterion, as well as children with conditions requiring treatment and follow-up by other health care professionals. Other
exclusion criteria were contraindication to the use of cycloplegics, amblyopia with acuity < 0.5, manifest strabismus,
astigmatism ≥ 2.50 Diopter Cylinder (DC) in either eye, and anisometropia ≥ 1.50 Diopter Sphere (DS). Excluded
patients were managed according to the diagnosed condition in each case. Management of these patients is not included
in this report. A new appointment was booked for commencement of treatment regimen.

Allocation to Treatment Groups
Recruited and adequately visually corrected children were systematically allocated to one of two treatment regimens; low
plus reading addition (ADD) or vision therapy (VT) for a period of 6 weeks. The length of the period was chosen to be
long enough to obtain a response but short enough to encourage compliance, and to avoid possible effects on myopia
progression due to under corrected refractive error. The allocation was performed at random for the first participant and
in a systematic and alternating manner for the following participants to avoid unequal sizes of groups by chance. The
ADD-regimen consisted of wearing single vision correction for distance use, and a single vision correction with add
+0.50 D for indoor use and reading. Emmetropic children were given a correction of +0.50 D for indoor and reading use
only. The power of the addition represents a commonly used low plus addition for single vision correction when
prescribed as first line treatment of AIF by Norwegian optometrists. Dispensed lenses were standard plastic single vision
lenses (CR39) with anti-reflex coating. Treatment and dispensed glasses were for free. The VT-regimen consisted of
orthoptic therapy using standardized Hart Chart accommodative rock exercises once a day, five days a week, for a period
of ten minutes per therapy session. Exercises with Hart Chart with purpose to restore normal accommodation facility are
described by Scheiman & Wick.5 A slightly modified version of the exercise was practiced in the study. With one eye
covered the child was asked to read out load letters seen alternately on a large Hart Chart with 10 rows and 10 columns
of letters with font size 36, mounted on a wall at 3 m and on a small Hart Chart with letter size corresponding to a visual
acuity of 0.7, held at a distance of 10–15 cm. The sequence was repeated as fast as possible until all rows with four letters
on each chart had been read out correctly for five minutes. The therapy was then repeated for the other eye for five
minutes. The initial therapy session was performed in optometric practice to demonstrate the procedure for the child and
accompanying parent, who also were given a written instruction of the Hart Chart regimen. Subsequent sessions were
performed at home under the supervision of a parent.

Clinical Optometry 2022:14 https://doi.org/10.2147/OPTO.S355508

DovePress
85

Dovepress Balke et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Subjective symptoms were measured using the Convergence Insufficiency Symptom Survey (CISS).19 The ques-
tionnaire includes 15 symptom-related items graded from 0 (never), 1 (seldom), 2 (sometimes), 3 (often), to 4 (always).
The sum of scores (0–60) provides an indicator of the impact of symptoms. The CISS questionnaire was initially
developed to grade symptoms in patients with convergence insufficiency. Since symptoms due to different binocular
dysfunctions are similar,5 it was decided to use this questionnaire to grade symptoms in the examined group. The
outcome of use of the questionnaire in this study, can therefore not be compared with the outcome reported in the
CITT-study.17 The questionnaire was filled out by the child together with the accompanying parent. However, the
parent was carefully instructed to read the question, but not to explain or otherwise help the child with answering the
questions.

To encourage motivation and compliance follow-up appointments were scheduled at +1 week, +3 weeks, and +5
weeks into the allocated treatment regimen in both groups. All patients conformed with the set dates for follow-up
appointments. At the visits, the progress was evaluated by assessment of accommodation facility and symptoms. Home
compliance was encouraged by frequent telephone calls to parents. A final follow-up appointment was arranged within 2
weeks after the completion of the treatment regimen when all measurements except cycloplegic refraction were repeated.
At every follow-up visit all measurements were performed with the patients using the same correction that was used
when the therapy was initiated, ie the patients that started uncorrected remained uncorrected during the study, while
patients that were corrected used the same refractive correction during the study.

Analysis
Normal distribution and homogeneity of data were tested with the Kolmogorov Smirnov test and Levene’s test for equal
variance. As assumptions were violated for the small samples, non-parametric tests were employed for descriptive and
inferential statistics. Within treatment groups, comparisons of outcome measures before and after completed treatment
were performed by means of Wilcoxon signed rank test whereas between treatment groups, comparisons of change of
outcome measures were performed by means of Mann–Whitney U test (SPSS, v.23, IBM). Comparison of groups were
performed by means of Mann–Whitney U and Chi-Square tests. Statistical significance was set at p < 0.05 (two-tailed
test). Based on normative values of MAF a sample size of 10 in each group was estimated as sufficient to indicate a large
effect size (Cohen’s d > 0.8) of measured difference between the groups, with a statistical power of 80%.

Results
During a recruitment period of 5 months 21 children fulfilled the inclusion criteria. Of these parents of two children
declined participation due to long distance travel or other priorities. Thus, nineteen children with first time diagnosis of
AIF were included in the study (Table 2). There were no dropouts during the treatment period.

Ten children (median age 9.0 yrs., Females (F):5) were allocated to ADD whereas 9 (median age 11.0 yrs., F:7) were
allocated to VT. There were slightly more girls in the VT group (+10.5%) and median age was two years older than in the
ADD group, however none of these differences reached statistical significance. Refraction and visual acuity were not
statistically significant different between the groups but there was a greater spread of spherical and astigmatic refractive
error among children in the VT group.

Binocular and accommodative status of participants are displayed in Table 3. Median NPC was 2.5 cm greater for VT
compared with ADD (p = 0.035). Comparison of other measurements did not reach statistical significance.

Median baseline measurements of MAF-R, MAF-L, BAF and CISS were 3.0 cpm, 3.0 cpm, 2.2 cpm and 27.5 points,
respectively in the ADD group, and 2.0 cpm, 2.0 cpm, 2.0 cpm and 27.0 points, respectively in the VT group (Table 4).
There were no statistical significant differences between groups at baseline.

After 6 weeks of treatment the change of median MAF-R, MAF-L, BAF and CISS was +4.5 cpm, +4.5 cpm, +3.2
cpm and −10.0 points, respectively in the ADD group, and +7.0 cpm, +7.0 cpm, +10.0 cpm and −17.0 points,
respectively in the VT group (Table 5). The median change of MAF-R, MAF-L, BAF and CISS was +5.0 cpm, +4.5
cpm, +4.7 cpm and –7.5 points, respectively, in the ADD group and +8.0 cpm, +8.0 cpm, +10.0 cpm and –20.0 points,
respectively, in the VT group (displayed in Figures 1 and 2). All changes within groups were statistically significant.
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Comparison of changes between groups showed a significantly greater effect of treatment with VT compared to ADD
for BAF (p = 0.008) (Figure 1) and CISS (p = 0.017) (Figure 2).

Discussion
The purpose of the study was to investigate the short-term effect of treatment with a low plus add correction in
comparison with vision therapy on accommodative facility and symptoms in children with recently diagnosed AIF as
the most significant accommodative dysfunction. In the studied group, MAF was below expected values, with equal
reaction to plus and minus lenses, both NRA and PRA was also low, which is consistent with AIF. In the group
accommodative amplitude was slightly (1D) below the minimum expected value. NPC was slightly beyond expected

Table 2 Demographics and Refractive Status of Participants

ADD (n = 10) VT (n = 9) p-value

Female gender [n (%)] 5 (26.3) 7 (36.8) 0.210a

Age (yr) [median (IQR)] 9.0 (4.0) 11.0 (2.5) 0.356

Range 8–12 8–12

Refraction RE: [median (IQR)]
Sphere (DS) 0.00 (0.50) 0.00 (0.87) 0.905

Cylinder (DC) 0.00 (0.50) 0.00 (0.37) 0.780

Sph.equiv. (D) 0.00 (0.50) 0.00 (0.81) 0.968
Visual acuityb RE [median (IQR)] 1.0 (0.0) 1.0 (0.2) 0.315

Refraction LE: [median (IQR)]
Sphere (DS) 0.00 (0.50) 0.00 (0.62) 0.780

Cylinder (DC) 0.00 (0.31) 0.00 (0.62) 0.661

Sph.equiv. (D) 0.00 (0.72) 0.00 (0.94) 0.780
Visual acuityb LE [median (IQR)] 1.0 (0.0) 1.0 (0.2) 0.356

Visual acuityb BIN [median (IQR)] 1.0 (0.0) 1.0 (0.2) 0.400

Notes: Statistical comparisons of groups were performed by means of Mann–Whitney-U and aChi-Square tests. bSnellen decimal visual
acuity.18

Abbreviation: RE, Right eye; LE, Left eye; BIN, Binocular; IQR, interquartile range.

Table 3 Binocular Status of Participants

ADD (n = 10) VT (n = 9) p-value

Accommodation amplitude (D) [median (IQR)

Right eye 12.0 (2.5) 11.5 (2.0) 0.905

Left eye 11.5 (1.6) 12.0 (1.7) 0.661
NPC (cm) [median (IQR)] 5.5 (2.0) 8.0 (2.5) 0.035

Range 5–8 5–10

NRA (D) [median (IQR)] 1.50 (0.25) 1.50 (0.37) 0.842
PRA (D) [median (IQR)] −1.50 (0.50) −1.50 (0.37) 0.780

Accommodative response by MEM retinoscopy (D) [median (IQR)]

Right eye 0.50 (0.25) 0.50 (0.13) 0.780
Left eye 0.50 (0.00) 0.50 (0.13) 0.720

BCC (D) [median (IQR)] 0.50 (0.40) 0.30 (0.40) 0.156

Phoriaa (PD) [median (IQR)]
Distance 0.5 (2.5) 0.0 (2.5) 0.661

Near −4.0 (1.5) −4.0 (3.0) 0.968

AC/A [median (IQR)] 4.0 (0.6) 4.3 (0.8) 0.549
Stereoacuityb (arc min) [median (IQR)] 60 (0) 60 (15) 0.661

Notes: Statistical comparisons of groups were performed by means of Mann–Whitney U test. aExophoria = negative values, Esophoria = positive values, bTNO Stereo
Test.
Abbreviation: IQR, interquartile range.
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values in both the ADD and in the VT-group, which could indicate convergence insufficiency. However, patients with
BAF more than 2 cpm below MAF for both eyes, were excluded. All patients in the group had normal AC/A values,
which contradicts the diagnosis of convergence insufficiency, as well as both NRA and PRA being low. The equally low
values for NRA and PRA suggest that neither basal exophoria or basal esophoria was the probable diagnosis for the
group. There was neither LAG nor LEAD in the included patients. In summary this indicates that AIF with comorbid AI
is the most significant diagnosis for accommodative dysfunction in the examined group. Both treatments showed
significant improvement of facility and less symptoms after 6 weeks of treatment, however the improvements seen

Table 5 Comparison of Outcome Measurements Before and After 6 Weeks of Treatment

Baseline +6 Weeks p-value

ADD (n = 10)

MAF-R (cpm) [median (IQR)] 3.00 (1.25) 7.50 (5.75) 0.008

MAF-L 3.00 (1.00) 7.50 (5.50) 0.008
BAF (+2D/-2D at 40 cm) 2.25 (1.50) 5.50 (6.75) 0.005

CISS [median (IQR)] 27.50 (6.25) 17.50 (10.25) 0.008

VT (n = 9)

MAF-R (cpm) [median (IQR)] 2.00 (2.25) 9.00 (8.75) 0.008

MAF-L 2.00 (2.00) 9.00 (7.00) 0.008
BAF (+2D/-2D at 40 cm) 2.00 (1.25) 12.00 (8.00) 0.008

CISS [median (IQR)] 27.00 (7.50) 10.00 (15.00) 0.008

Note: Statistical comparison was performed by means of Wilcoxon signed rank test.
Abbreviation: IQR, interquartile range.

Table 4 Baseline Measurements

ADD (n = 10) VT (n = 9) p-value

Accommodative facility (+2D/-2D at 40 cm):
MAF-R (cpm) [median (IQR)] 3.00 (1.25) 2.00 (2.25) 0.720

MAF-L 3.00 (1.00) 2.00 (1.00) 0.243

BAF 2.25 (1.50) 2.00 (1.25) 0.315
Symptoms: CISS [median (IQR)] 27.50 (6.25) 27.00 (7.50) 1.000

Note: Statistical comparisons of groups were performed by means of Mann–Whitney U test.
Abbreviation: IQR, interquartile range.

Figure 1 Change of MAF and BAF after 6 weeks of treatment with ADD or VT. The boxplot represents the interquartile range and the median value. Whiskers indicate
range of values, excluding outliers. Statistical comparison of groups was performed by means of Mann–Whitney U test.

https://doi.org/10.2147/OPTO.S355508

DovePress

Clinical Optometry 2022:1488

Balke et al Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


with active treatment with VT were nearly double in magnitude compared with those seen with passive treatment with
ADD for both AF and symptoms. As far as the immediate effects are concerned the results point toward VT as the
treatment of choice in children with accommodative dysfunction with AIF as the most significant accommodative
dysfunction.

Various studies have suggested that vision therapy is successful in alleviating symptoms of accommodative dysfunc-
tion and improving accommodation performance.4,20–24 However, the effect of VT on AIF when it is described as the
most significant accommodative dysfunction, has been less investigated. In a Swedish study of 9 to 14 years old children
with accommodative infacility Sterner et al25 compared the effect of accommodative therapy with a dioptric flipper with
sham treatment. Following a therapy period of on average 8 weeks the accommodative function increased significantly
and was reported to remain unaltered 2 years after the study.25 The effect on the accommodative facility was not reported
although the authors conclude that it was improved after treatment.25 In a study by Brautaset et al,26 treatment with +1.00
D add was compared with treatment with accommodative flippers (+1.5 D/-1.5 D) in children with accommodative
insufficiency. Their study showed greater improvement of both accommodative amplitude and facility for treatment with
flippers compared to +1.00 D addition. Cooper et al4 conducted a well-controlled study in five patients with accom-
modative dysfunctions. Accommodative facility therapy resulted in an improvement of accommodative amplitude and
facility, and a decrease in asthenopia in 4 out of 5 cases. AF was not quantified but assessed on ability to monocularly
clear a −2 D lens within 5 sec. Nevertheless, our results are in concordance with these observations, and with those in the
studies of Sterner et al25 and Brautaset et al.26 In a more recent study Scheiman et al27 examined the effect of office-
based vision therapy in children and adolescents between the ages of 9 and 17 with convergence insufficiency and
a comorbid accommodative dysfunction (the Convergence Insufficiency Treatment Trial – Attention and Reading Trial
(CITT-ART)). Monocular accommodative facility improved by on average 8.8 cpm (p < 0.001) during the first eight
weeks, which is of the same magnitude as in our study. Slightly greater improvement of average accommodative facility
was found in a subsample of children 9- to 14-years old in, the CITT-ART study.27 However, a direct comparison is not
straight forward because convergence insufficiency was not a criteria for inclusion in our study.

Plus lenses are listed as an optional treatment of accommodation infacility in the Clinical guidelines of the American
Optometry Association.7 The primary purpose is to decrease the demand on the accommodative system and to alleviate
associated symptoms. The role of plus lenses is said to also reduce blur to an extent where it helps the adaptive

Figure 2 Change of CISS after 6 weeks of treatment with ADD or VT. The boxplot represents the interquartile range and the median value. Whiskers indicate range of
values, excluding outliers. Statistical comparison of groups was performed by means of Mann–Whitney U test.

Clinical Optometry 2022:14 https://doi.org/10.2147/OPTO.S355508

DovePress
89

Dovepress Balke et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


mechanism within the accommodative system to regain normal capacity.16 There is, however, no consensus on what an
appropriate power for the plus lenses is. Studies that have investigated the effect of plus lenses in the treatment of
accommodative insufficiency have indicated similar improvements on accommodative performance and symptoms as for
vision therapy when using a +1.00 D addition,28 although less effect when using a higher addition, i.e., +2.00 D.20,28,29 In
this study a +0.50 D addition was chosen in a single vision correction. The argument for this choice in optometric
practice is to avoid extensive blur at distance and increase the likelihood for compliance since distance vision is
important in schoolwork. To the best of our knowledge there are no studies that have investigated the effect of such
a low addition, nor in comparison with vision therapy or in patients with AIF as the most significant accommodative
dysfunction. Hence, the presented results provide a first-time indication of a poorer short term effect of treatment with
a plus lens correction in comparison with vision therapy on AF and symptoms in children with recently diagnosed AIF.

The study design was chosen to make it possible to investigate short term effect of different interventions and to
compare results between groups. However, allocation to different interventions was not randomized. This may have
caused a selection bias due to unequal distribution of factors that modify adherence with, or the response to the
interventions. Socio-economic factors such as parental fluency in the national language, level of education, and acuity
at the start of treatment have been shown to influence compliance in amblyopia therapy of youngsters,30 whereas severity
of uncorrected refractive error and lower levels of uncorrected visual acuity may influence compliance of spectacle
wear.31 The fact that the socio-economic status of parents was not addressed weakens the results of this study. However,
refractive, and visual status were included and did not indicate a differential bias for the treatment groups. Nevertheless,
the interventions themselves may have caused differences in compliance. This risk come to the forefront when comparing
passive intervention of wearing glasses with active intervention that requires recurrent visual therapy exercises. Studies
of children in the western world have indicated that up to 86% may be compliant with wearing glasses.32 In this study
compliance was encouraged by follow-up visits in the clinic every 14th day throughout the intervention period but was
not assessed or measured in any way. This weakens the validity of the findings. Measurements were obtained unmasked
by one observer, which may have induced bias if instructions were different in the two treatment groups because of
expectations of the observer. This too weakens the validity of the results. However, blinded measurements were not
practically possible in this study and hence, results must be viewed with this kept in mind. Regarding factors that may
modify the response to interventions it is apparent that binocular status is a potential candidate due to the close
relationship between accommodation and convergence. NPC was the only measurement that was statistically significant
different in the two groups. Children in the VT group had higher median NPC compared with children in the ADD group.
Hart Chart exercises were performed monocularly and would not be affected by an increased NPC. Most likely the same
holds true for monocular outcome measurements such as MAF. On the other hand, there is a possibility that binocular
outcome measurements could be adversely affected by the increased NPC. Since BAF is affected by both accommodative
and vergence function, and VT in the study was monocular, the effect on BAF was expected as seen in the VT treatment
group. The same may hold true for subjective symptoms measured with the CISS, which reflects both binocular and
accommodative challenges associated with near work.16 In summary, repeated study design and a defined homogenous
cohort of participating children are major strengths whereas unmasked data collection and lack of control of compliance
and influencing factors are major weaknesses of this study. The short period, 6 weeks of VT, may be too short for
subjects to achieve permanent relief, which should be considered when judging the results.

Conclusion
This pilot study indicates that active treatment with accommodative exercises for 6 weeks gives greater short-term relief
of symptoms and improvement of binocular accommodative facility compared to passive treatment with spectacle single
vision correction with a weak plus addition in children with newly diagnosed accommodative infacility. Further studies
on the sustained effect are advised.
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