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Visual paper:

Instagram photos reveal predicitive markers of depression

The up rise of social media presents a promising 
new opportunity for early detection of 
psychiatric disorders, like depression

Depression describes a general clinical status 
and is frequently comorbid with other 
conditions. 

By Andrew G Reece and Christopher M Danforth
Illustrated by Lotte Hellebrekers

Former studies have successfully analyzed 
social media to detect a number of 
harmful health conditions. However, all these 
studies were based on text analysis.

The goal of the current study was to successfully 
identify and predict markers of depression in 
Instagram photo’s 

Our first hypothesis is:
 

Instagram post made by 
depressed people can be 

distinguished from Instagram 
post made by 
healthy people

Our second hypothesis is:
 

Instagram post made by 
depressed people prior to 

their diagnosis can be 
distinguished from 

Instagram post made 
by healthy people.

In this study general practitioners were able to correctly rule out depression in 
healthy patients 81% of the time, but only diagnosed depressed patients correctly 
42% of the time.

In a former study out of 50,371 participants, 
21.9% was diagnosed as depressed



Qualified participants were asked to share their 
Instagram usernames and history. 

The dataset consisted of 43,950 photos from 166 Instagram users, 
of whom 71 had a history of depression. 

Participants first had to fill in a survey. The first survey consisted out of two separate surveys: 
one for depressed people and one for healthy people.

Depressed participants were invited to complete 
a survey with questions about demographics and 
their history with depression. 

Healthy participants were screened to 
ensure no history of depression.

Hey! 
Check my 
Insta! 

In the current study Instagram photos will be analysed 
by a computer model and human raters. 

Hypothesis 3A is:
 

Human ratings of 
Instagram post can 

distinguish post made by 
depressed and healthy 

people

Hypothesis 3B is:

The human ratings are 
positively correlated 

with the 
computationally-extracted 

features.



It was analyzed if an Instagram 
filter was applied to the photo. 

To measure the colour of 
the picture the pixel-level 
averages was computed 
for the Hue, Saturation, 
and Value. 

To measure the participants 
social activity level face detection 
software was used to determine 
whether or not a photo contained 
human faces and how many. 

User activity was 
measured using the total 
number of posts per 
user per day. 

Community reaction 
was measured counting 
the number of comments 
and likes each posted photo 
received. 

It is expected that depressed people:

- Have darker photos, as this is associated with a 
negative mood

- Have a lower face count per photo compared to 
healthy people. As depression is associated with 
reduced social activity.

 

Computers analyzed the photos on the following features: 

INSTAGRAM FILTER

FACES

COLOUR

LIKES & COMMENTS

USER ACTIVITY



Human raters also analyzed the Instagram photos. This was done 
through a second survey. In this survey new participants were asked 
to rate a random selection of 20 Instagram photos on how 
interesting, likable, happy and sad each photo seemed 
on a scale from 0 to 5. 

Happiness Sadness Interestingness

It is expected that the human raters should find photos of 
depressed people sadder, less happy and less likable on average. 

Well, let’s 
check the 

results!

Likability



Healthy people had a higher 
average face count per 
photo. 

Healthy people were more likely to use an Instagram filter. Healthy people favored the Valencia filter, whichlightens the tint of the photo

Depressed people

Healthy people

A higher posting 
frequency was associated with depression

The more likes an 
Instagram post 
received the 
more likely the 
post was from 
a healthy person.

Depressed people were more likely to post photos with faces, but had a lower average face count per photo than 
healthy people.

Photos posted by 
depressed people 
tended to be bluer, 
darker and grayer. 
Depressed people 
favored the 
Instagram filter 
Inkwell, which 
is an 
black-and-white 
filter.   

The more comments an 
Instagram post received the
more likely the post was 
from a depressed person. 

COMMENTS

COLOUR

LIKES

FACES

The results of the human raters are as following:
Out of the four predictors, happiness, sadness, likability & interestingness, only sadness and happiness were significant 
predictors of depression. Photos of depressed people were more likely to be sadder and less happy than photos 
of healthy participants. 

Likability

Interestingness

To conclude, of the 100 observations 
the computer model correctly identified 
70%, with a relatively low number of 

false alarms and misses.

FACES

FILTER

USER ACTIVITY



Promising

Let’s take 
a look at our 
hypotheses!

Hypothesis 1: Signals of depression are observable in 
instagram user behavior

Hypothesis 2: The signals of depression are even 
observable in posts made before the first diagnosis.

Hypothesis 3A: Human raters are capable of 
distinguishing instagram posts made by depressed people
and healthy people. 

Hypothesis 3B was not supported: there was little or no 
correlation between the computational features and the 
human ratings.  

When people rated a photograph as sad, that impression was 
unrelated to how blue, dark, or gray that photo was. However, both
‘sad’ and‘blue, dark, and gray’ were strong predictors of depression.

The computer model showed considerable improvement over the 
ability of unassisted general practitioners to correctly diagnose 
depression. 

Health care providers may be able to improve quality of care and better identify individuals in need of treatment based on the simple, 
low-cost methods outlined in this study.

The findings of this study should not be taken as enduring facts, but 
rather as promising leads.  

To conclude, the 
results of this study 
support the notion 
that major changes 

in individual psychology 
are transmitted in 

social media use, and 
can be identified 
via computational 

methods!


