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Purpose: To determine the incidence of non-traumatic subconjunctival hemorrhage (NTSH)
in Indian rural population and analyze the associated risk factors.
Methods: The study included patients diagnosed having subconjunctival hemorrhage (SCH)
who attended the out-patient department (OPD) of ophthalmology. Demographic character
istics of subjects included age, gender, medical and ocular history, and location of
hemorrhage.
Results: The incidence rate of NTSH in this study was 3.07 per 1000 patients per year
attending OPD. The men to women ratio for NTSH was 1.26 (95% CI). The commonest site
of presentation was nasal side (n=36, 51.4%). Right eye (n= 37, 54.3%) was affected more
than the left eye (n=28, 40%). The analysis showed 24 patients (34.3%) did not have any
etiological factor attributable to SCH. Conjunctivochalasis (CCH) was associated in 15
patients (21.4%). An antiplatelet agent was associated with SCH in 7 patients (10%).
Other factors associated with SCH were hypertension, leukemia, and anemia (n=6, 8.6%).
Conclusion: This study indicates that NTSH occurs in 3 out of 1000 individuals per year in
the rural population presenting to the OPD. Nasal conjunctiva was commonly involved. CCH
was associated with 15 patients. Use of antiplatelet agents, hypertension and blood disorders
are associated with the risk of NTSH. Patients presenting for the first time with NTSH should
be screened for systemic etiological factors.
Keywords: subconjunctival hemorrhage, red eye, antiplatelet agents, conjunctivochalasis,
hypertension

Introduction

Correspondence: Rajesh Subhash Joshi
Government Medical College, Nagpur
440012, India
Email jrajesh5@rediffmail.com

Subconjunctival hemorrhage (SCH) is a benign condition of eyes characterized by
the collection of blood in the subconjunctival space (Figure 1). It is commonly
associated with acute redness of eyes and is painless without any signs of acute
inflammation of conjunctiva. Red eye is of great concern to many patients for which
they may seek medical advice. However, this condition does not require any
treatment and subsides within 2–3 weeks.
Broadly, SCH is classified into traumatic and non-traumatic. Local trauma is the
most common cause of SCH. Spontaneous rupture of subconjunctival vessels leads
to non-traumatic subconjunctival hemorrhage (NTSH). Other non-traumatic causes
include patients on anticoagulant therapy, systemic hypertension, diabetes mellitus,
and coagulopathies. However, a majority of these causes are idiopathic in nature.
In a large population-based survey by Hu et al on NTSH, the mean annual
incidence quoted was 65 per 10,000 people.1 A literature search (10/10/2017) on
MEDLINE revealed that the incidence of NTSH is not available for the Indian
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Chi-Square test was used. Statistical difference was tested
for p value < 0.05 at 95% confidence interval.
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Results

Figure 1 Showing subconjunctival hemorrhage.

population. Therefore, we designed this study to determine
the incidence of NTSH in the Indian rural population.

Methods
The present study was a prospective, observational and noninterventional study conducted in a tertiary eye care center in
a rural area from January–December 2016. Institutional
review board (IRB) of Shri Vasantrao Naik Government
Medical College and Hospital Yavatmal, Maharashtra,
India approved the study. The study was conducted in
adherence with the tenets of the Declaration of Helsinki.
Consecutive patients with NTSH attending out-patient
department (OPD) of our center were included in the
study. Patients with SCH due to trauma to eye or brain and
those with repeat SCH were excluded from the study.
Verbal informed consent as approved by the institu
tional review board of Shri Vasantrao Naik Government
Medical College and Hospital, Yavatmal, Maharashtra,
India was obtained from each participant for the examina
tion. The demographic profile of patients included age,
gender, ocular history to the onset of hemorrhage, pre
sence of diabetes, hypertension, bleeding disorders, medi
cations (like aspirin or any other blood thinners), eye
rubbing, and lifting of heavy objects.
Ocular examination included slit lamp and dilated fun
dus examination. Patients were referred to a general phy
sician to determine the etiological factors. Data were
entered into an Excel sheet for further evaluation.

Table 1 Genderwise Distribution of Conditions Associated with
NTSC (P=0.38)
Associated Conditions

Male (%)

Female (%)

Conjuctivochalasis

8 (20.5%)

7 (22.6%)

Anemia
Antiplatelet agents

2 (6.1)
2 (5.4)

4 (10.8)
5 (15.2)

Diabetes

1 (2.7)

1 (3)

Hypertension
Idiopathic

4 (10.8)
15 (38.5)

2 (6.1)
9 (29)

Statistical Analysis

Leukemia

5 (15.2)

1 (2.7)

Data were analyzed in MS EXCEL and EPI INFO
Software 7.0. As the data were categorical by nature, the

Lymphoma
Total

2 (5.4)
39

2 (6.1)
31
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A total of 22,931 patients attended the ophthalmology
OPD during the study period. After excluding 157 cases
of traumatic SCH, there were 70 patients with SCH of
non-traumatic origin. The statistics presented here are out
of 22,774 patients. All patients had the first episode of
NTSH. The incidence rate of NTSH in this study was
3.07 per 1000 patients attending OPD.
Mean age of the patients was 66.26 years (± 15.8) with
an age range of 10–90 years. There were 39 male (55.7%)
and 31 female (44.3%) patients, ie, the man to women ratio
was 1.26 (95% CI). The difference in incidence rate between
men to women was statistically not significant (p>0.05 at
Pearson chi-square 6.33). The gender wise distribution of
conditions associated with NTSH is shown in Table 1. The
analysis did not show preponderance to any condition
(P=0.39). Right eye was affected in 37 patients (54.3%),
left eye in 28 patients (40%), and both eyes in 5 patients
(5.7%). The distribution of associated conditions in NTSH is
depicted in Table 2. No etiological factor was detected in 24
patients (34.3%). Conjunctivochalasis (CCH) was asso
ciated with 15 patients (21.4%) (Figure 2). An antiplatelet
agent was associated with 7 patients (10%). Hypertension,
leukemia, and anemia were associated with 6 patients
(8.6%). Distribution of NTSH-associated conditions accord
ing to age is shown in Table 3. NTSH associated with
hypertension, diabetes and antiplatelet agents was seen in
patients above 41 years of age. The most common site of
presentation was nasal side (n=36, 51.4%). Fourteen (20%)
patients had overall involvement of subconjunctiva. Out of
these 14 eyes, 5 eyes were associated with leukemia and
anemia each and 3 with lymphoma. Clearance of SCH took
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Table 2 Common Etiological Factors Associated with NonTraumatic Subconjunctival Hemorrhage (NTSH)

Table 3 Agewise Distribution of Associated Conditions
Associated Conditions

10–30

31–40

41–60

Number of Patients (%)

and Age (Years)

Conjunctivochalasis

15 (21.4)

Conjunctivochalasis

5

10

Idiopathic

24 (34.3)

Anemia

–

–

3

3

Antiplatelet agents
Hypertension

7 (10)
6 (8.6)

Anti-platelet
Diabetes

–
–

–
–

3
–

4
2

Leukemia

6 (8.6)

Hypertension

–

–

–

6

Anemia
Lymphoma

6 (8.6)
4 (5.7)

Idiopathic
Leukemia

1
1

1
1

10
–

12
4

Diabetes
Total

2 (2.9)
70 (100)

Lymphoma

–

–

2

2

7–21 days (Figure 3A and B). The quadrant-wise distribu
tion of SCH is shown in Figure 4.

Discussion
SCH is a benign condition and does not cause any visual
problem. However, it can be a sign of a potentially serious
systemic disorder. Although it is a common condition, there
are only a few studies about it. In this study, we have
observed a proportion of patients presenting to the OPD
with associated systemic conditions and the common site
of involvement of conjunctival area. Trauma is the common
cause of SCH.2,3 Inclusion of trauma would not have given
an accurate proportion of patients presenting with NTSH.
Therefore, trauma was excluded from the criteria for NTSH.
In this OPD-based study of NTSH in the rural popula
tion, the proportion of patients attending the ophthalmol
ogy department was 3.07 per 1000 patients during the year

Figure 2 Showing Conjunctivochalasis of the lower lid with subconjunctival
hemorrhage.
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2016. Since the incidence rate of NTSH has not been
reported from other parts of the country, our data cannot
be compared. Hu et al has calculated the incidence rate of
NTSH as 65 per 10,000 people per year in the Taiwanese
population. The incidence rate was stable during their 12year study period.1 Our study was prospective in nature, so
follow-up of patients for a long duration was not possible.
Thus, we considered one-year duration for the study per
iod. In a retrospective analysis of SCH, Sahinoglu et al
reported 32% (16/50) of cases as having NTSH. But they
considered traumatic causes in the total sample studied.4
The incidence of NTSH was the lowest in the age
group of 10–40 years. After 40 years of age, the incidence
of NTSH gradually increased due to the increase in the
occurrence of various disorders like hypertension, dia
betes, and patients on antiplatelet agents. The highest
incidence was found after 60 years of age. This is in
accordance with the findings of NTSH by Hu et al.
However, they reported a relatively high incidence of
NTSH in the age group of 0–9 years due to the high
occurrence of NTSH in newborns.1 Our study was based
on OPD, so newborns were seen in the ward on a call basis
and never presented in the OPD.
The gender-wise distribution of NTSH has shown no
sex preponderance. However, the incidence rate was mar
ginally higher in male (n= 39) than the female (n=31) with
a men-to-women ratio of 1.26 (95% CI). This is in contrast
to the study by Hu et al1 and Kaimbo,5 who have shown
NTSH is more common in women than men.
NTSH due to leukemia and hypertension were seen
more in men than in women. A study on the Indian
population has shown a higher incidence rate of leukemia
in men than in women.6 Contrary to our study, Hu et al
found a higher incidence rate of NTSH in females due to
the occurrence of few conditions present only in women
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Figure 3 (A) Subconjunctival hemorrhage at Day 1. (B) Showing Subconjunctival hemorrhage at Day 14 in the absorption stage.

Figure 4 Pie chart showing frequency of non-traumatic subconjunctival according the site of presentation. Nasal quadrant of conjunctiva was affected in 36.26% cases.

like postpartum hemorrhages or conditions prevalent in
women like idiopathic thrombocytopenic purpura.1
NTSH due to hypertension was seen more in men than
women and could be due to the stressful working environ
ment. This factor could be variable from population to popu
lation and needs to be investigated in different areas. Women
(15.2%) on antiplatelet agents had a higher incidence rate of
NTSH than men (5.4%). We could not compare our results,
as there are no studies suggesting women on antiplatelet
agents have a higher incidence of SCH. Other etiological
factors like diabetes and lymphoma were equally distributed
in both the genders.
Conjunctivochalasis (CCH) was seen in 15 patients
(21.4%). It is a common ocular surface condition charac
terized by presence of conjunctival fold between eyelid
margin and the globe. In most of the cases it is asympto
matic. However, it can cause ocular irritation and tear film
disturbance. Mimura et al have also shown high incidence
of SCH in patients with CCH.7 Chan et al, in their study of
histopathological study of 29 cases of CCH, have shown
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majority of cases (n=22) had normal histopathology of
conjunctiva. While four cases had inflammatory changes
in conjunctiva.8 Rubbing of eyes due to irritation could be
the causative factor of SCH in these cases.
NTSH could be the first clinical sign of systemic dis
eases. Long-term follow-up of patients having SCH is
essential. In a follow-up study of patients having SCH,
Wang et al reported a significant risk of developing cere
bro vascular episode.9 Repeated SCH may be a sign of
multiple myeloma with amyloidosis.10
Among the causes listed, NTSH due to hypertension
and antiplatelet agents were found to be commonly
associated.
We could not find any cause for NTSH in 24 (34.3%)
patients in spite of conducting a thorough investigation.
Sahinoglu et al and Kaimbo also could not determine the
causative factors in 50% and 64.3% of cases of NTSH,
respectively.4,5
Another common etiological factor listed for the occur
rence of NTSH was in patients on antiplatelet agents (n=7,
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10%). Various antiplatelet agents used in patients having
ischemic heart diseases or having a tendency for thrombo
sis are aspirin, clopidogrel, and warfarin. These agents
have been stated to cause NTSH.3 The use of aspirin has
been significantly associated with NTSH.1 We could not
find any association between the duration of use of
antiplatelets and the occurrence of SCH. This needs to be
investigated in a large cohort study. The appearance of
SCH in these patients may be an indication to consult their
physician for dose adjustment of antiplatelet agents.
Anemia was another systemic factor associated with
SCH. Nearly three-quarters of the Indian population live in
rural areas, and anemia is a major public health problem.
In a study on anemia in the rural population of India,
Alvarez et al has shown anemia to be prevalent in
women and older adults.11 The amount of hemoglobin in
the blood and the type of anemia leading to SCH was out
of the scope of the present study.
Hypertension has been linked to the occurrence of SCH
in various studies.1,4,12 Therefore, it is mandatory to check
the blood pressure in patients presenting with SCH. Our
study also showed a significant association between hyper
tension and SCH. It may be the cause of repeated hemor
rhage. Blood pressure may be normal in patients
presenting with SCH having hypertension controlled on
antihypertensive at presentation. The fragility of conjunc
tival vessels and their rupture may lead to hemorrhage in
the conjunctival space.3,13
Diabetes is another systemic factor associated with
NTSH.2,3 However, our study states that it is not
a significant factor for NTSH. A similar finding was
endorsed by Hu et al in a large population-based study.1
Micro vascular changes in the conjunctival vessels may be
a causative factor in the development of hemorrhage.
In the present study, SCH was more often seen in the
nasal area (n=36,51.4%). Preponderance of nasal area for
SCH could be a small area of nasal conjunctiva with
crowded conjunctival vessels susceptible to SCH.
Sahinoglu et al have reported temporal conjunctiva as
a common site for the occurrence of SCH. However,
they considered traumatic causes of SCH. The reason
stated was the protective effect of nasal area and large
bulbar conjunctiva.4 Diffuse SCH involving all the quad
rants of conjunctiva was seen in 14 eyes (20%). This was
mostly seen in patients having lymphoma, anemia, and
leukemia.
There was no preponderance of NTSH in a particular
eye. However, the right eye was affected in 37 patients
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(54.3%), left eye in 28 patients (40%), and both eyes in 5
patients (5.7%). This could be just an incidental finding
than any particular reason. Sahinoglu et al have shown an
equal involvement of both eyes.4
The present study was based on a hospital. So, those
who did not report to the OPD were not included in the
study. Consequently, such patients remained unnoticed.
However, redness of eye, even if it is not associated with
diminished vision, pain and watering, causes substantial
alarm to the patient to seek medical help.
The present study was conducted in a rural population.
Hence, we propose further studies in different areas or
countries to obtain other variables leading to NTSH.
In conclusion, NTSH occurs in 3 out of 1000 indivi
duals per year in the rural population presenting to the
OPD. It occurs more often in men than in women. Its
incidence was the lowest in the age group of 10–40
years but increased after 40 years of age. Nasal conjunc
tiva was commonly involved in NTSH. In 34.3% of cases,
the cause of SCH could not be detected. CCH was
a common cause of NTSH in our study. Use of antiplatelet
agents, hypertension, and blood disorders are associated
with the risk of NTSH. Patients on anti-platelet drugs
presenting with subconjunctival hemorrhage need referral
to the physician for the modification of therapy.
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