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Abstract 

Dry Eye Syndrome (DES) is an eye disorder caused by alteration of production or composition 
of tear film. Symptoms include dry eye dryness, burning, itching and pain, and often is 
associated with emotional stress, anxiety and depression. Evidence of the effectiveness of 
acupuncture to treat DES has recently appeared in literature but not on acupuncture treatment 
of DES related anxiety or depression symptoms. A 53-year-old male, good health, no serious 
medical conditions, with history of contact lenses wearing, anxious personality traits and 
anxiety symptoms, suffering from DES, was treated with acupuncture, twice a week for three 
weeks with somatic and ear acupoints selected from literature. Inferior marginal lacrimal 
meniscus, lipid layer interferometry, tear ferning test, psychiatric interview, State-Trait 
Inventory -Y (STAI-Y) questionnaire and Hamilton-Anxiety Rating (HAM-A) scale was 
evaluated before and after treatment and at 15 , 30 , 60, and 90 days follow-up. Results show 
clear and lasting improvements with remission of eye symptoms, together with clear and stable 
improvements of anxiety symptoms. Acupuncture is an effective treatment also for DES 
related anxiety symptoms. 
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 Dry Eye Syndrome (DES) is an eye disorder caused by 
alteration of the production or of the composition of the 
tear film. DES most common symptoms include 
sensation of eye dryness, burning, itching and pain, 
photophobia, the feeling of having a foreign body in the 
eye and ocular hyperemia and often is associated with 
general tiredness, eye strain, postural stress, emotional 
stress, anxiety or depression. The primary cause of DES 
is conjunctiva and cornea dehydration which causes eye 
irritation, due to qualitative alteration of the 
composition of tear film because of insufficient 
production or excessive evaporation.1 Tear film is 
composed of a lipid outer layer (protective function), an 
aqueous middle layer (keeps atmospheric oxygen in 
solution to provide it to the corneal epithelium), and a 
mucosal inner layer (direct lubricating function). The 
root causes of DES are multiple, including diseases (ex: 
autoimmune disorders, diabetes, blepharitis and 
conjunctivitis) and unfavorable environmental factors 
(ex: excessively dry environment, incorrect or 
prolonged use of contact lenses, prolonged exposure to 
electronic device screens).1 Treatments frequently are 

based on continuing topical application of artificial 
tears or lubricating gels to restore the tear film and 
relieve symptoms. However, it is fundamental to act on 
underlying diseases, predisposing factors, any 
complications and the related symptoms.1,2 Studies have 
demonstrated the association between DES and anxiety 
and depression symptoms. Wan et al.3 confirmed that 
depression and anxiety are prevalent in patients with 
DES when compared to the control group. Nepp et al.4 
researched psychiatric symptoms in 110 patients 
suffering from DES concluding that people with DES 
are known to suffer from anxiety and depression and 
leading to the hypothesis that psychological stress acts 
on the nervous system by inhibiting lacrimal gland 
function. Bitar et al.5 confirmed there is a significant 
correlation between DES and the anxiety and depression 
symptoms, concluding that an effective treatment for 
this disorder could have a positive effect on anxiety and 
depression symptoms as well. Tiskaoglu also confirmed 
a clear association between depression and DES in 
patients with new diagnosis of depression.6 The 
effectiveness of acupuncture for the treatment of anxiety 
symptoms has been extensively studied, with many 
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papers illustrating different selections of acupoints and 
different selection criteria for the acupoints used. A 
review published by the British Acupuncture Council 
reported that acupuncture improved symptoms of 
anxiety.7 A recent systematic review on 32 clinical and 
preclinical studies published between 2000 and 2010, 
also reported the significant and positive results 
obtained with acupuncture treatment for anxiety 
symptoms.8 Evidence of the effectiveness of 
acupuncture in the treatment of DES has recently 
appeared in literature. A double-blind randomized 
controlled trial, conducted at the University of 
Pittsburgh,2 showed that symptoms improve as soon as 
a week after starting treatment with acupuncture and, 
most importantly, that there is a stable and significant 
improvement 6 months after the end of treatment with a 
tendency to reduce use of artificial tears in addition to a 
lessening of subjective symptoms (such as the sensation 
of dry eyes and irritability). A critical literature review 
carried out by a Korean research team in 2018,9 
highlighted that acupuncture in combination with the 
use of artificial tears is an effective remedy, as is 
acupuncture alone and that the treatment turns out to be 
even more effective if continued for more than a month 
with sessions fewer than three a week. Another analysis 
of the literature in 2015 confirmed both the 
effectiveness of acupuncture on DES and its superiority 
as a treatment as compared to the use of artificial tears.10 
Literature on results of acupuncture treatment of DES 
related anxiety or depression symptoms is very scanty. 
Thus a patient suffering from DES and the related 
anxiety symptoms was assessed before and after 
acupuncture treatment to evaluate effectiveness of this 
treatment also on anxiety symptoms. 

Materials and methods 
A 53-year-old male, who reported has always been in 
good health, in very good physical shape, no mention of 
serious medical conditions, nor hospitalization and not 
on any type of medical drug therapy was recruited. As 
regards psychiatric mental health disorders, patient 
reported no personal nor family history, no previous 
psychiatric evaluation, nor to have ever taken 
psychiatric medication. Patient declared history of 
contact lenses wearing (i.e. many years) due to 
hyperopia and  has been suffering from sensation of eye 
dryness, burning and itching for three years, alleviated 
by use of artificial tears every two hours every day. 
Patient self-reported as an anxious person and stated 
that the eye symptoms have become such an issue to 
provoke irritability and anxiousness.  Patient was 
consistent with the following diagnosis before 
treatment: “Dry eye syndrome, combined with anxious 
personality disorder and generalized anxiety disorder” 
(H04.1 - F60.6 - F41.1, ICD-10 criteria) and (301.82 - 
300.02, DSM-5 criteria).11,12 Informed consent was 
obtained and the study protocol (i.e. assessment and 

treatment protocols) obtained approval of the Ethics 
Committee of the Scientific Association to which the 
authors are affiliated (protocol number: AIRAS 
05012021-CR). 
The patient underwent an acupuncture treatment of two 
30-minute sessions per week for 3 weeks for a total of 6 
sessions. At the 60-day follow-up, he was treated for the 
7th session, a “booster session”, before scheduled 
evaluation. The treatment was done by an accredited 
acupuncturist registered to the FISA (Federazione 
Italiana Scuole di Agopuntura or Italian Federation of 
Acupuncture Schools). Standards for Reporting 
Interventions in Clinical Trials 
of Acupuncture (STRICTA) criteria and Case Report 
guidelines (CARE) were complied. 
Acupoints employed, selected from literature,2,9,10-16 
were: BL2, ST2, TE23, Ex-HN5, SI18, GB14, GI4, 
ST36 and BL65 as for somatic acupuncture while 
Omega1 (SC2), Eye Disorder 2 (IT1-AT1), PMS (LO3-
LO4) on the dominant ear (i.e. the right ear) and 
Shenmen (TF2) and PMS (LO3-LO4) on the left ear as 
for auricular acupuncture, respectively. 
All needles of somatic acupuncture points received a 
stimulation through circular manual, applied every 5 
minutes. Needles used on face and on ear were: Seirin 
0.18 x 15 mm for the first 5 sessions and Seirin 0.20 x 
15 mm for the 6th and the “booster session”. Needles 
used on body were: Seirin 0.20 x 30mm for the first 5 
sessions, Seirin 0.25 x 30mm for the 6th and the 
“booster session”. Insertion depth was between 2 and 4 
mm. Evaluation protocol was as follows. Immediately 
before (T0) and after the first 6 sessions of treatment 
(T1), assessment of the inferior marginal lacrimal 
meniscus together with interferometry of the lipid layer, 
tear ferning test, psychiatric interview, STAI-Y 
questionnaire,13,14 and HAM-A scale,15  were carried 
out. Follow-up evaluation sessions were at 15 (T2), 30 
(T3), 60 (T4), and 90 (T5) days after the first 6 sessions 
of treatment, respectively, during which assessment of 
the inferior marginal tear meniscus, interferometry of 
the lipid layer, tear ferning test and psychiatric 
interview was carried out (STAI-Y and HAM-A scale 
were not evaluated at these stages) (See Table 1). 
Simultaneous psychiatric and tear film evaluations were 
always performed by two independent blinded assessors 

Results 

Treatment Protocol Results 
The effects of the acupuncture sessions as reported by 
the patient are as follows. 
Session 1: Patient reported that the eye socket felt 
warm, moist and no longer dry from that same evening.  
Session 2: Patient reported artificial tears use every four 
hours instead of every two hours. 
Session 3: Patient reported to have interrupted the use of 
artificial tears after this session  and to have never used 
them again.  
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Session 4: Patient reported he felt calmer, less anxious 
and better able to cope with events, despite a very 
challenging and stressful moment both at work and in 
personal life. 
Session 5: Patient reported ongoing use of contact 
lenses though without applying artificial tears and 
without issues. Patient reported that when contact lenses 

were removed, his eyes no longer felt dry but felt 
satisfactorily moist. Furthermore, patient reported 
disappearance of anxiousness symptoms. 
Session 6: Patient reported subjective feeling of well-
being, no use of artificial tears, no eye symptoms, no 
anxiety symptoms 

Table 1: Results of the follow-up 

Days after 
treatment 

Pre- 
evaluation 

End of the 
treatment1 15 days 30 days 60 days2 90 days 

Time Scale T0 T1 T2 T3 T4 T5 

Ocular 
Symptoms yes none none none none none 

Use of 
artificial 
tears 

yes no (from 
session 3) no no no no 

Subjective 
Anxious 
Symptoms 
(Psychiatric 
Evaluation) 

yes 
 

none (from 
session 5) none none none none 

Ham-A Scale 25 1 not applied not applied not applied not applied 

Stai Y1(state) 52 25 not applied not applied not applied not applied 

Stai Y2 
(trait) 48 42 not applied not applied not applied not applied 

Tear film 
(quantity and 
quality) 

bad good good good good good 

Ferning test few thinned 
ferns 

very dense 
and 

abundant 
ferns 

dense and 
abundant 

ferns 

dense and 
abundant 

ferns 

dense and 
abundant 

ferns 

dense and 
abundant ferns 

Interferomet
ry test 

moderate 
lipid layer 

moving 
slowly at 

every blink 

moderate 
lipid layer 

moving 
faster at 

every blink 

moderate 
lipid layer 

moving 
faster at 

every blink 

moderate 
lipid layer 

moving 
faster at 

every blink 

moderate 
lipid layer 

moving 
faster at 

every blink 

moderate lipid 
layer moving 
faster at every 

blink 

Lower tear 
meniscus 

very thin 
inferior 

marginal 
lacrimal 
meniscus 

with a very 
thin and 

fragmented 
black line 

bigger lower 
tear 

meniscus 
with a thick 

and 
pronounced 
black line 

normal 
lower tear 
meniscus 

with a thick 
and 

pronounced 
black line 

normal 
lower tear 
meniscus 

with a thick 
and 

pronounced 
black line 

normal 
lower tear 
meniscus 

with a thick 
and 

pronounced 
black line 

normal 
lower tear 

meniscus with 
a thick and 
pronounced 
black line 

1: at 3 weeks; after treatment session number 6; 2: after treatment session number 7 or “booster session” 
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At follow-up appointments carried out at 15 (T2), 30 
(T3), 60, (T4) and 90 (T5) days after the 6th session, 
patient still used contact lenses but without using 
artificial tears and reported disappearance of DES 
symptoms and of psychiatric symptoms (Table 1). At all 
evaluations, patient denied taking any kind of 
psychiatric or other  medication. 

Evaluation Protocol Results 
Pre-treatment evaluation (T0) showed evidence of a 
very thin inferior marginal lacrimal meniscus, with a 
very thin and fragmented black line (Figure 1 - B).Tear 
ferning test showed few thinned ferns (Figure 1 – A). 
Interferometry of the lipid layer highlighted a moderate 
lipid layer, moving slowly at every blink. Psychiatric 
interview highlighted anxiety symptoms such as a sense 
of emotional tension, restlessness and anxious 
personality traits. Evaluation of anxiety symptoms with 
the HAM-A scale gave a score of 25. The STAI-Y 
questionnaire gave a score of 52 in the Y1 subscale 
(state anxiety) and a score of 48 on the Y2 subscale 
(trait scale), respectively (Table 1). Post-treatment 
evaluation (T1) showed evidence of a bigger lower tear 
meniscus, with a thick and pronounced black line 
(Figure 2 – B). Tear ferning test highlighted very dense 
and abundant ferns (Figure 2 – A). Interferometry of the 
lipid layer showed a moderate lipid layer, moving faster 
at every blink as compared to pre-treatment evaluation.  
The same results were observed at the follow-up 
appointments at 15 (T2), 30 (T3) and 60, (T4) days 
(results at 60 days shown in Figure 3 – A and B). 

Assessment at follow-up appointment at 90 (T5) days 
showed a maintained excellent quantity and quality of 
the tear film. 

 
Fig 1. Ferning test (A). Analysis of the inferior 

marginal lacrimal meniscus (B) before the 
treatment. 

 
Fig 2. Ferning test (A). Analysis of the inferior 

marginal lacrimal meniscus (B) before the 
treatment. 

 
Fig 3. Ferning test (A). Analysis of the inferior 

marginal lacrimal meniscus (B) 60 days 
after the end of the treatment.. 
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As regards evaluation of psychiatric symptoms, the 
STAI-Y questionnaire and the HAM-A scale showed an 
improvement over all aspects at T1 (i.e. at the end of the 
treatment). Specifically, the HAM-A Scale score 
dropped from 25 to 1 (i.e. to a mild muscle tension), the 
Y1 subscale score (i.e. state anxiety) of the STAI-Y 
dropped from 52 to 25 (i.e. below the cut-off score), 
while the Y2 subscale score (i.e. trait anxiety) dropped 
from 48 to 42, respectively (Table 1).  
Psychiatric interview performed at T1 did not reveal any 
anxiety symptoms, while it confirmed the presence of 
anxious personality traits, though not symptomatic. 
Evaluation of anxiety by psychometric tests was 
therefore suspended, given that the patient reported 
subjective well-being at the following checks. The 
authors then decided to continue the evaluation by 
psychiatric interview only. To date the patient is 
continuing the treatment by undergoing one session 
every 60 days and reports no eye symptoms or anxiety 
and no longer uses artificial tears. 

Discussion 
Auricular acupuncture (AA) is a microsystem 
acupuncture where the ear is viewed as the somatotopic 
representation of the entire human body.16 AA differs 
from somatic acupuncture in the mechanism of action 
(MOA) which is based on the activation of reflex 
pathways by stimulating the nerve endings of the vagus, 
trigeminal or facial nerves.16 The different MOA of the 
somatic acupuncture as compared to the AA allows the 
two methods to be integrated to obtain greater and better 
results, thus enhancing the effect of somatic 
acupuncture. Data gathered from assessment of the 
inferior marginal lacrimal meniscus, interferometry of 
the lipid layer, tear ferning test, psychiatric interview 
and psychometric tests seem to confirm that it is 
possible to get good results from the treatment of DES 
with acupuncture, both as regards the typical symptoms 
of this syndrome and those affecting the mental sphere. 
Notably, the patient no longer used artificial tears from 
the third session (i.e.10 days after the beginning of the 
treatment). Furthermore the patient reported no longer 
experiencing eye dryness, itching nor burning 
symptoms. Meanwhile, quantity and quality of 
composition of the tear film improved (Figure 2), so 
much so the patient was able to permanently interrupt 
use of artificial tears. Assessment on quantity and 
quality of composition of the tear film done at follow-up 
evaluation at T2, T3, and T4, showed a distinct and 
lasting improvement (Figure 3) on DES symptoms with 
an increased production of tear film and a more 
balanced and functional composition of the tear’s 
aqueous, mucosal and lipid components. Final 
assessment done at T5 follow-up (with only one 
“booster session” done after 60 days from last treatment 
session) showed that tear film still displayed satisfactory 
quality and quantity, with patient reporting being free of 
DES symptoms. As regards the eye symptoms, 

improvement obtained was maintained throughout the 
duration of the follow-up sessions and beyond.  
As regards anxiety symptoms, the authors fully agree 
with the what is found in literature on the efficacy of 
acupuncture for anxiety symptoms treatment, both of 
the state and the trait components.7,8 
The psychiatric interview showed a complete remission 
of anxiety and a greater ability to face daily life stress as 
soon as after the fourth treatment session (i.e. 15 days 
after the beginning of the treatment). The decrease in 
scores as seen on T1 evaluation scales (of the HAM-A 
Scale and STAI-Y questionnaire) as compared to T0, is 
in line with what was reported by the patient and with 
what was detected during the psychiatric assessment, 
that is what can be described as a complete remission of 
the subjective anxiety symptoms. As expected, state 
anxiety improved more than trait anxiety. 
After a first psychiatric assessment, the patient was 
evaluated as not affected by depressive symptoms and 
therefore the authors decided not to pursue the 
evaluation of possible antidepressant effects of the 
acupuncture treatment. However, it is reasonable to 
believe that the same treatment protocol may have a 
good outcome even on potential depressive symptoms 
associated to DES. In addition to being a case report, a 
second limitation of this study was the choice of an 
unstructured interview to investigate psychic symptoms 
and DES instead of a structured or semi-structured 
interview. The choice was motivated by desire to 
encourage maximum interaction and active participation 
in symptom description by the patient. Data obtained 
from this clinical case confirms, in accordance with 
reference literature,2,9,10 that use of acupuncture to treat 
DES symptoms can give remarkable results, both as 
additional treatment to conventional artificial tears as 
well as instead of them. In conclusion, authors suppose 
that, in accordance with the reference literature,10 the 
therapeutic effect of acupuncture on this syndrome 
originates from the activation of the nervous, hormonal, 
and immunological systems that are closely tied to 
etiology of DES. In fact, data obtained and analyzed 
confirm that acupuncture is an effective treatment also 
of DES related anxiety symptoms. 

List of acronyms 
AA - Auricular Acupuncture 
CARE - Case Report Guidelines 
DES - Dry Eye Syndrome 
HAM-A - Hamilton-Anxiety Rating Scale 
MOA - mechanism of action  
STAI-Y - State-Trait Inventory -Y 
STRICTA - Standards for Reporting Interventions in 
Clinical Trials of Acupuncture 
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