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An Approach to Identify the Depressed
People using Tweets

1D Venkataraman and 2Reshma B Nair

ABSTRACT

Depression exists as one of the most common form of psychol ogical disorder. It is seen in most of the individuals
at some point of timein life. Peoplewho are depressed will feel sad, anxious, hopel ess, sleeplessetc. It creates an
impact on both physical and mental health. The outcomes of depression can turn out to be severe if it is left
untreated. It can lead an individual to risky behaviour such as drug or acohol addiction. It can also ruin the
relationships, affect thelifein thework environment and also makeit difficult for an individual to return back tothe
usual lifestyle. In this paper we provide abrief study on the datathat is obtained from twitter and analyze whether
the person is depressed or not.

Index Terms: Depression, outcomes, serious, twitter.

I. INTRODUCTION

Depression is a common but serious illness. Depression affects how people feel about themselves. They
start losing interest in work and things they normally enjoy. They may lack energy, have difficulty sleeping
or deep more than usual. Some people find it hard to concentrate. Depression makes life more difficult to
manage from day to day. Not every person who is experiencing depression will have these symptoms.
Depression is a syndrome of many symptoms and it is not just feeling sad. The people with depression
generally don't seek medication. But recovery can be done when treatment is provided at an earlier stage.
The consequences of depression are long lasting and wide ranging.

II. CAUSES OF DEPRESSION

A number of things or reasons can be associated to lead a person to depression. It might to a recent event
that has happened or due to some personal problems. Some of the common reasons for depression are as
follows [1].

(A) Family situation

When the family has a poor financial background or when the family cannot financially support a person
for studies then it can lead an individual to depression. But it is not assured that all those suffering from
financial difficulties will suffer from depression.

(B) Individual personalities

A person may feel depressed depending upon his or her personalities. If a person has a lot of negative
thoughts, senditive to criticisms, or generaly have a tendency to worry a lot then they are likely to get
depressed.
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(C) Drug and alcohol use

The usage of drug and alcohol can lead to depression and also can be an outcome of depression. Due to a
stressful life, nearly half of the population is addicted to alcohol.

(D) Work environment

Due to the pressure in the work environment or if a person is dissatisfied with the job, then he or she is
likely to get depressed.

A combination of different factors can lead a person to depression and the factors differ from one
individual to another. The above mentioned are some of the common factors of depression and there exists
several other factorsthat leads to depression [1].

[11. EXISTING WORK

Priya Nambisan et al. [3] states that nowadays social media has turned out to be genera platform for
sharing one'sthoughts and ideas. The tweets are collected and then analyzed to detect the depressed people
and also reveal their behaviour

It is analyzed that critical significance of repetitive thoughts and ruminating behaviour is seen with
people who have tweeted about depression.

The analysisis performed between two groups. One group consisting of depressed people and the other
group consisting of people who have not tweeted about depression and it is known as the control group.
The findings of the study includes

1. Userswith depressiontweet more amount of time regarding symptoms of depression than the people
without depression.

2. The depressed group more symptoms about depression than the control group
3. The symptomatic characteristics are associated more with the depressed group.

It isfound that the depressed people exhibit the same kind of ruminating behaviour such as sleep, pain,
suicide etc. Hence this data will help to identify the depressed people and also use the tweets in a much
efficient and effective way.

The system proposed in [4] is used to do the real-time analysis of variations in emotions. The data for
analysis is collected from twitter. The regional variation in emotions is analyzed rather than the individual
variations. The analysis is done in three steps

1. Information on diurnal variations in mood

2. Link datawith prevalence data from countries globally to determine if patterns are consistent with
these rates

3. Whether “events of significance” are associated with changes in expressed emotion.

12 weeks of emotional tweets were collected and analyzed in order to find out the global variations in
emotions

Some of the limitations are
1. The period of data collection is relatively low
2. The individual emotional tweets is not analyzed

LinaAlfantoukh et al. [5] statesthat social network has turned out to be acommon and one of the most
convenient platforms for sharing one’'s data. Hence the data that is obtained from the social media will help
to perform analysis with greater accuracy.
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The traditional method of collecting data through questionnaires and surveys will not provide the data

for analysis in rea-time.

The main contributions of this work include:

1. Collect Data from online social networking, specifically from Twitter.

2. Demonstrate different approaches for collecting the data from Twitter.

3. Evaluate the two approaches and examine the possibility of combining two approaches.

The datais collected by two methods

» Collecting by group
» Collecting by filtering

The combination of both the methods can be used in order to improve the efficiency.

V. PROPOSED SYSTEM

The architectural representation gives an idea on how the data collected from twitter and identification of

depressed users.

The datacollected fromtwitter API can be stored on database. The stop word removal hasto bedonein
order to segregate only the required information. After performing the required modifications the necessary
analysis can be provided to find out the depressed users.

OBTAINING THE KEYS FROM
TWITTER

EXTRACTING DATA

QUTPUT STREAM

OBTAINING REQUIRED DATA

PROBABILITY CALCULATION

CTNAD \WNDN DEAANV/AL
JIUF WUNU NCWVIVVAL

SPLITTING AND
CONVERSION

Figure 1: Sepsin analysis of twitter data

V. DATA COLLECTION FROM TWITTER
In order to access the twitter data, the following steps has to be followed.

* Register in twitter to accessAPI

e Get the consumer token and consumer secret

e Enter the credentials
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»  Get the access token and access secret
* Reqguest the tweets using the access token and secret.

(A) Tweets of depressed users

The real time tweets of depressed people can be obtained by using python code. Python is a widely used,
general purpose high level language. Its syntax allows programmers to write in fewer lines of code than by
using C++ or Java.

(B) Twitter data for keyword depression

Terminal T3 ® <) 10:04PM

{ < reshma@ubuntu: ~
reshma@ubuntu:~$ python depression.py

{"created_at”":"Mon Oct 19 ©04:41:38 +0000 2015","1d":655967017208565760, "id_str":
"655967017208565760" ,"text" :"RT _weightloss284: #prepping #survival: Milton Frie
dman Explains the Cause of the Great Depression http:\/\/t.co\/6mWWKQ48VvH" ,6 "sour
ce" :"\u®O3ca href=\"http:\/\/ifttt.com\" rel=\"nofollow\"\uGO3eIFTTT\u©O3C\/a\uod
03e" ,"truncated":false,"in_reply_to_status_id":null,"in_reply_to_status_1id_str":
null,”"in_reply_to_user_id”":null,"in_reply_to_user_id_str":null,"in_reply_to_screg
en_name” :null, "user’ 1id" :31966360410,"1d_str”":"3196636410" , "name"’
tweet” ,"screen_name" :"SPRTG1" ,"location”":"United States”,"ur1l”":null, "description
":"Survival Prepper Retweet Group - Add #sprtg to any post and we will automatic
ally retweet it for you.","protected”:false,"verified":false,"followers_count”:8
66, "friends_count”:320,"listed_count”:1005, "favourites_count":0,"statuses_count”
1294227 ,"created_at”":"Fri May 15 20:28:07 +6000 2015" ,"utc_offset”":null,"time_zo
e":null,"geo_enabled"”:false,"lang":"en","contributors_enabled”:false,"is_transl
ator":false,"profile_background_color"”:"DBE9ED","profile_background_image_url"”
http:\/\/abs.twimg.com\ /images\/themes\/themel17\/bg.gif","profile_background_ima

)
=
B
.
=)

e_background_tile":false,"profile_link_color”:"cc3366","profile_sidebar_border_c
olor"” : "DBE9ED" , "profile_sidebar_fill_color”:"E6F6F9" ,"profile_text_color”":"33333
3" ,"profile_use_background_image"”:true,"profile_image_url”":"http:\/\/pbs.twimg.c
om\ /profile_images)\ /599311984501268480\ /01wNlr2u_normal.png”,"profile_image_url_
https”:"https:\/\/pbs.twimg.com\/profile_images)\/599311984501268480\ /01wNlr2u_no
rmal.png”,"default_profile":false,"default_profile_image":false,"following”:null
,"'follow_request_sent”:null,"notifications”:null}, "geo”:null, "coordinates” :null,

A
a
=

i
Ee=a

ge_url_https":"https:\/\/abs.twimg.com\/images\/themes\/themel17\/bg.gif","profil
<

Figure 2: Twitter data for keyword depression

Terminal g R -=»)) 9:az3 PMm I¥
<7 reshma@ubuntu: —
\ /6116818095673 18016\\/-45J1SuRX_normal. jpg” ., "profile_banner_url”™ "HhiEErp==\ 7\ Fpbh< _ ¥
- wimg.com\/profile_banners\/544024957\/1440395792" ,"default_profile”":false , "defau
- 1t_profile_image":false, "following”":null, "follow__request_sent”":null 'mnotificatio
— nes"rpuoll ¥ "geoTtnnlil . "TcoordinatesT=nul il _ _"placeT"=nmnnll_ Tcontriboatror=" L L Oy Bl S HEEC (T .
te_status":false, "retweet_count":0, "favorite_count™:e entitliesT={f"hashtag="=FE1.
"urls"z[], "user_mentions":[],"symbol=":z[]},"favorited™:false, "retwecested"z-ffalse,"”
filter_level":"low” ,"lang” :"en” , " timestamp_ms":"1445229699644™}
~ {"created_at”":"Mon Oct 195 64:41:39 +0000 2015" ,"1ld" :655967021461577728,"1d_str™:
T655967021461577728" ,"text™" : "Damn, my depression phase is here again. Wish I
1d do something about 1t." , "source™: "\uoe3ca hrefrfr=\\"htt N/ \N/mobi1l1 -Ttwitte
=== \" rel=\"nofollow\ "\u®3eMobile Web (M5)\u®6e3c\/a\ue3e" , "truncated” :false
eply_tTo_status_i1d":null,"in_reply_to_status_id_str”:null,"in_reply__to__
U § 5 ity H i i - = ity 5o B o ol g [ dy HiEE reply_to_screen_name™”:null.,"”
943116377, " id__ 29431163777, "name T"TArticleGaming” , "screen_name
. tilicle™ ., "lLocation”™ ELosE=DEos oot - oo o
= 0zZmgk9sH4o0o_VWu25zg”™ , "description™: "Gaming Commentator)/ Musical Producer)/ Edito
", "protected”" =fTfalse, "veriried":false, "followers_count™” =29 _" riends comsnt™ =55 "1
isted_count”:1,"favourites_count™:277,"statuses_count™:1217,"created_at":
§ c 25 17:46:56 +0000 2014™ ,"utc_offset":null,"time_zone":null, "geo_enabled
= . »"lang™ :"en" ., "contributors_enabled”":false,"is_translator”:false, "profile_backgro
und_color™:"000000" ,"profile_background_image_url”:"http:\/\/abs.twimg.com\/imag
es\/themes\/theme1l\ /bg.png”, "profile_background_image_url_https" "https:\/\/abs_
twimg .com\ /images\ /themes\ /themel\ /bg.png™” , "profile_ background_tile":false, ™
= #This 1line filter Twitter Streams to capture data by the kevwords:
% ‘python” , 'Javascript’®', 'ruby”
 m——— stream.filter(track=[ "depression” ])
e Python ~ Tab width: 8 ~ Ln 33, col 38 INS

Figure 3: Twitter data for keyword depression
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The above unstructured tweets can be converted into structured tweets and then map reduced in order
to segregate the tweets containing the depressed information alone.

VI. SPLITTING THE TWEET AND CONVERSION TO LOWER CASE

The entire tweet is being divided into single word for analyzing. From that the stop word removal is then
performed.

Terminal Ty R =) 12:50AM ¥
D = reshma@ubuntu: ~

@

hasaasaasaasaaasaaaaaaaapPPPPPPPPPPPPPPPPPPPPPPPYYYYVYVYYVVYVVYVY
"hal® ‘depressed’' ]
rsad” ]
‘happy']
*sad" ]
"feel”, '"irritated” ]

|

‘haappyy ']
reshma@ubuntu:~$ python

Pari-hhoo >0l 6 Cdemalil- Sun P2 oeis 3o sn - g,
[GCC <2.8.2] on LLinux2
Type Thelp®” T"copyrightT . "credlii=s" or "License”™ fTors more information.
>>> tweet = ° i am depressed 1 am sad still L am happy"’
< >>> tweet
S i am depressed T am sad still © am happy’
—8 >>> positive_word=["happy’', 'excited’', "cool"]
>>> print positive_word
[ " happyvy"' . "excited’ , ool ]
>>> negative_word=["sad", *"irritated’ , "sulcide"’ ]
>>> print negative_word
E"sad® rtrritated” sulclide" T
>>> words= tweet.split(" '
>>> print words
LHly . " ] il ‘depressed” , ot i
=
-

55

=
=
=R
(2]
==

Plain Text ~ ab width: 8 ~ Ln 25, Col 3 NS

Figure 4: Splitting the tweet

The conversion to lower case is done so that when the keyword is compared, it has to match with the
stop words text file as well as the predefined set of positive and negative words and also the additional
white spaces is being removed.

Terminal

reshma@ubuntu: —
["sad"]
[ 'happy’']
i

I
lll

reshma@ubuntu: -$S python stop.py
hai 1 am depressed
iﬁi am not sad
am happy
"halt® . ‘depressed” ]
‘sad" ]
‘"happy ']
i

reshma@ubuntu: -5 python stop.

3 &

5 &
it
L Eemeng o RS e
L " hai', "depressed’ ]
E"=ad" ]
E'happy']
-
L
r

'sad"']
Bffeag i sl T Tated ]
eshma@ubuntu: -$S

L. K0 TLL

Figure 5: Conversion to lower case

VIl. STOPWORD REMOVAL

The stop wordsremoval isdonein order to removethe unwanted text fromthe tweet. These arethetext that
are of lessimportance in the tweet and they do not convey much meaning. An example for stop wordsis a,
an, about etc... the stop words depends upon the context.
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Terminal

reshma@ubuntu: —

‘depressed’']

reshma@ubuntu:~S python stop
hat 4+ am depressed

i am not sad

L am happy

"depressed’ ]

~S

Figure 6: Stop word removal

VIIlI. CALCULATING THE PROBABILITY

A predefined set of positive and negative keywords is used. The keywords of the tweet are compared with
these keywords and if they are found to be positive or negative, then their count is being incremented.

Terminal
S = reshma@ubuntu: —
i am happy
1 am sad
1 feel irritated
¥ haasassasasasasasasasasasasasasaasaaaaPrPPPPPPPPPPPPPPPPPPPPPPPYYYYVYVYVYYYYYYYYY
sk = cleareaes s as gl
S =ad"0
L happy’]
L "sad" ]
C°"feel®”, "LlLrritated"]
L " haappyy ]
reshma@ubuntu:—-S$ python
Pvthon 2.7.6 (default. Jun 22 20i15. 17:58:13)
FGCC a-8. 21 on Linuce
Ewe mhelpel i =conystght =] =cnediti=" o "licen=e>> fo.. mone Inftosmation.-
tweet — ' 1 am depresse d 3 i Smiicad sETAE % S hapDy®

tweet

am depresse d & mes mwd =ETRL &t am haopv”
positive_word=[ "happy ', 'excited’' , "cool" ]
pPrint positive_word
L "happy', "excited® ', "cool"]
>>> negative_word=['sad’'., "irritated’' . 'suicide" ]
>>> print negative_word
*irritated . "suicide" ]

Figure 7: Positive and negative words

Thefinal output isthat it determines whether the person who has tweeted is a depressed person or not.
This is found from the probability that is calculated using naive bayes classifier. If the probability of the
negative count is greater, then the person is a depressed person else the person is not a depressed person.
The probahility is found as follows

Negative_counter = total number of negative wordg total number of words
Positive_counter = total number of positive words/total number of words
Thus it finally determines whether the person is depressed or not.

IX. CONCLUSION

Depression can affect an individual to a greater extent if it is left untreated. The reason for depression also
changes from one person to another. It can be due to the family situations, the work environment, or dueto
the drug and the alcohol use etc.
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Terminal
reshma@ubuntu: —
"1t s not a depressed person’

1is a depressed person™

it 1s not a depr
>=>=> 41f (negative ter/len(words) =

= at "4t depressed pers
. else:
pPrint "1t 1s not a depressed

it 1s a depressed

= rfrom
r/len(words)

import diwviston

Figure 8: Final Analysis

Therefore in order to recover a person from depression, it has to be detected at an earlier stage and
proper treatment hasto be provided. The probability determined will specify whether the person is depressed
or not.
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