
S K I L L S   A C Q U I R E D :  

C O N C L U S I O N :

There were very complicated biases present here that were difficult to account for. 

Self-reported and subjective diagnostic nature of mental disorders between different 

countries, how they are measured or surveyed, and stigmas associated with these 

disorders and coping mechanisms across cultures are likely to skew measurements. 

One way to try to mitigate this would be through analyses divided into groupings. For 

example, creating cultural groups or similar biases or values, and analyzing them 

individually, although defining cultural groups within similar stigmas would present their 

own biases and challenges as well.

Due to the data's subjective nature and many levels of subjectivity in each dataset, and 

the challenges of standardizing datasets from multiple sources with varying collection 

methods, it was difficult to form strong, definitive conclusions. 

One thing we can observe from this data is that stigma is strong and cross-cultural. High 

GDP and AHDI with the presence of high-resource variables do not curtail stigma. The 

data emphasizes the value and importance of social support in the face of mental health 

challenges. Stigma-reduction education may be a productive community implementation 

to build a more open and welcoming society that expands space for human experiences, 

validates a spectrum of mental conditions, and improves overall well-being.

   •  Pandas for data manipulation

   •  NumPy for numerical operations

   •  Matplotlib.pyplot and Seaborn for data visualization

   •  Folium for geographic visualization

   •  SciPy for scientific computing

   •  pair plot

   •  correlation coefficient heatmap

   •  geospatial analysis

   •  linear regression analysis

   •  k-means clustering 

   •  time-series analysis and stationarying

Python Libraries: Analyses:

D A T A   E X P L O R A T I O N : 

D A T A S E T   L I M I T A T I O N S : 

The exploratory data analysis was initiated by selecting a subset of variables from the 
original dataframe and creating a pair plot using Seaborn. This visualization facilitated a 
comprehensive look of the relationships between variable sets, allowing for an identification 
of discernible patterns. The insights gained from this broad overview informed decisions on 
which sets of variables were suitable for regression analysis or k-means clustering.

Correlations between each set of variables were assessed by creating a correlation 
coefficient heatmap using Seaborn.

D A T A   P R E P A R A T I O N : 

Before delving into the analysis, it is essential to acknowledge the inherent limitations of the 

data used:

D A T A S E T S : 

This project analyzed a compilation of the following datasets:

Collection methods and units of variables were reviewed carefully to understand the 

premise and limitations of each.

C H A L L E N G E S :

Analyzing this dataset, which comprises of a mixture of subjective and partially 

qualitative data, posed challenges. I often felt constrained by my current analytical and 

statistical toolkit, underscoring the need for enhanced methods or tools better suited 

to handle the complexity of this data.

Statistical analysis limitations:

• The dataset's broad scope, coupled with unaccounted societal biases, led to 

  insightful yet non-definitive insights. A more granular approach may derive more 

  detailed, actionable insights.

• In the case of the k-means clustering, the small sample size significantly hampered 

  the reliability of the results, rendering them inconclusive.

Subjective nature, sample size and granularity:

Akiko Oguchi   Data Analyst  |  Information Designer   oguchiakiko@gmail.com

S O C I A L  C O N N E C T I O N  x
P R E V E L A N C E  O F
D E P R E S S I V E  &  A N X I E T Y  
D I S O R D E R S

This case study details the analytical process undertaken and the skills developed throughout.

For immediate access to the findings and scripts, please click the links below:

Global prevalence of Depressive and Anxiety Disorders was evaluated in relation to Augmented HDI, government investment,

cultural attitudes, coping mechanisms, and World Happiness Index, utilizing Python in Jupyter. Techniques such as pair plots,

correlation coefficient heatmaps, spatial and time-series analysis, linear regressions, and k-means clustering were applied.

G I T H U BT A B L E A U   S T O R Y S T A T I C   V I S U A L

D A T A S E T S 

prevelance
of five mental

disorders
per country

GNIpc

AHDI

GDPpc

F I L E   N A M E :     Y E A R :         S U B S E T :          E N T I T I E S :

AHDI_GDPpc      1990-2020        2020         171
         (5 yr increments)      
         1990-2018                171
         (every yr)       
GNIpc_groupings    2020          2020         212

C L E A N I N G :

• removed all blank + missing cells
• checked for duplicates
• referenced continent + region 
• removed missing/irrelevant years (outside of 1990-2020)

continent/
region

F I L E   N A M E :     Y E A R :         S U B S E T :          E N T I T I E S :

continent_region_codes   2022          2022             251 

C L E A N I N G : 

• added entities that were missing from list

F I L E   N A M E :     Y E A R :         S U B S E T :        E N T I T I E S :

prevelance      1990-2019        2019             205

C L E A N I N G : 

• deleted pre-created regions, groupings, aggregations
  WHO and UN
• referenced continent + region 
• created average column of all disorders

F I L E   N A M E :     Y E A R :         S U B S E T :          E N T I T I E S :

gov_investment     2011          2011             78
legislation_status     2013-2017         latest status        190
policy_status      2011          2011             188

P O S T   M E R G E : 

government                         191

government
investment in
mental health

mental health
policy status

stand-alone
mental health

legislation
status

C L E A N I N G :

• renamed column names
• checked for duplicates
• referenced continent + region
• deleted countries not in prevelance

F I L E   N A M E :     Y E A R :         S U B S E T :             E N T I T I E S :

cultural_attitude     2020          2020         111cultural
attitude
towards

anxiety &
depression

C L E A N I N G :

• renamed column names
• checked for duplicates
• referenced continent + region
• deleted countries not in prevelance

F I L E   N A M E :     Y E A R :         S U B S E T :          E N T I T I E S :

coping_mechanisms    2020          2020         100How do people
cope with anxiety

& depression?
By talking with

friends & families

C L E A N I N G :

• deleted country groups and grouped income aggregations
• referenced continent + region
• reordered coping mechanisms based on average %

F I L E   N A M E :     Y E A R :         S U B S E T :          E N T I T I E S :

happiness       2011-2022         2022          161

  
happiness

index
measurement

C L E A N I N G :

• renamed column names
• checked for duplicates
• referenced continent + region
• deleted countries not in prevelance

datasets / variables

independent

both?

questions to address

dependent

?

GDP (Gross Domestic Product):
Measures total economic output of a country. It can indirect-
ly affect mental health by contributing to factors such as 
access to healthcare, education and social services. A higher
GDP may lead to better-funded mental healthcare systems 
and improved living conditions, potentially benefiting mental
health.

GDP per capita (GDPpc):
Divides total GDP by the population of a country, provid-
ing an average income measure. It can offer insights into 
the economic well-being of individuals in a country. 
Higher GDPpc may indicate a higher standard of l iving 
and potentially better access to mental health resources 
and services.

GNI (Gross National Income):
GDP plus income earned by residents from abroad minus 
income earned by foreigners within the country. It reflects the
total income available to a country's residents, which can 
indirectly influence overall well-being, including mental health.

AHDI (Augmented Human Development Index):
Provides a broader perspective on well-being by incorporat-
ing indicators related to l ife expectancy, education and GNIpc.
Education indicators of HDI can be relevant to mental health 
research, as access to education impacts awareness, reduction
in stigma, and access to resources for mental health.

N O T E S :

AHDI varies from 0-1 with the following criteria:

• 0.800 and above: Very high human development
• 0.700 - 0.799: High human development
• 0.550 - 0.699: Medium human development
• Below 0.550: Low human development

Variables from the World Happiness Report are averages of 
binary responses to Gallup World Poll questions.

D A T A S E T   S O U R C E S :

• standardized continents & regions: 
  United Nations Statistics Division

• prevelance of mental disorders: 
  Institute for Health Metrics and Evaluation (IHME); "Global Burden of Disease Study"
  1990-2019

• GDPpc, AHDI, population, GNIpc: 
  World Bank's Global Economic Prospects
  GDPpc: annually from 1990-2018
  AHDI: every 5 years from 1990-2020
  GNIpc: single reporting 2022

• percent government investment on mental health within a larger healthcare budget:
  World Health Organization
  2011

• mental health legislation: 
  World Health Organization; "Existence of dedicated mental health legislation"
  2013-2017 (latest status only)

• mental health policy:
  World Health Organization; "Existence of an officially approved mental health policy"
  2011

• cultural attitude towards anxiety & depression  |  coping mechanisms:
  Wellcome; "Wellcome Global Monitor Mental Health"
  2020

• happiness index: 
  World Happiness Report; "World Happiness Report 2023"
  2008-2022

Q U E S T I O N S :

• What are some characteristics of societies that are "happy" and "connected"? 

• What are the correlations between governments that invest in and have legislations and
  policies in place for mental health, and prevelance vs happiness and connectedness?

• Are there correlations between GDPpc/AHDI and happiness and connectedness? 

• Are there correlations between government involvement in mental health and cultural
  attitude and coping mechanisms? 

• What are the profiles of countries that have a positive cultural attitude and cope with 
  anxiety/depression through talking with friends/families vs countries with negative cultural
  attitude and discomfort with talking about their anxiety/depression with friends/families?

• Are there correlations between positive cultural attitude, coping through connection, high
  happiness index, and low prevelance? Conversely, are there correlations between negative
  cultural attitude, discomfort in discussing, low happiness index, and high prevelance?

• What countries have higher anxiety vs depression? 

L I M I T A T I O N S :

• Each dataset has missing countries. Government investment is
  missing about half of the total countries.

• Status of countries have changed over time. Former countries 
  were removed to standardize with other datasets.

• No information around whether people were able to provide 
  multiple answers (ie mental disorders; coping mechanisms).

• Prevelance is calculated through estimates. There are no 
  measurements of severity. These are strictly medical diagnoses 
  and does not encompass experiences.

• GNIpc seemingly is a more comprehensive measure of countries'
  quality or standard of l ife but data collected was less complete; 
  GDP is the more widely available and complete data, thus used.

O U T L I N E

GNIpc

AHDI

GDPpc

happiness
index

measurement

government
investment in
mental health

mental health
policy status

stand-alone
mental health

legislation
status

social
connectedness

How d
oes 

cultu
ra

l a
tti

tu
de, h

appin
ess

 in
dex, 

AHDI/

G
DPpc a

ffe
ct p

re
vela

nce o
f m

enta
l d

iso
rd

ers
?

?

Are
 th

ere
 c

orre
la

tio
ns 

betw
een g

overn
m

ent 

in
vest

m
ent a

nd p
olic

y/
le

gisl
atio

n a
nd p

re
vela

nce 

and A
HDI/G

DPpc?

?

Are
 th

ere
 c

orre
la

tio
ns 

betw
een c

opin
g m

echanism
s

and c
ultu

ra
l a

tti
tu

de, h
appin

ess
 in

dex, 
AHDI, 

pre
vela

nce?

?

Are
 th

ere
 c

orre
la

tio
ns 

betw
een c

ultu
ra

l a
tti

tu
de

and p
re

vela
nce, A

HDI, 
copin

g m
echanism

s, 
happin

ess

m
easu

re
m

ent?

?

How d
oes 

cultu
ra

l a
tti

tu
de a

nd/o
r c

opin
g m

echanism
s

affe
ct h

appin
ess

 in
dex 

or p
re

vela
nce?

?

prevelance
of five mental

disorders
per country

How do people
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The initial cleaning of the datasets was performed in Excel, while simultaneously imported into 

Jupyter, where each column and unique countries were counted, ensuring there was overlap 

between dataframes, and missing or duplicated data within each dataframe were addressed.

    •   As the datasets were sourced from different organizations, I faced a challenge of them 

  having varied classifications and naming conventions for countries, regions, country 

  groupings, and GDP groupings. To address this, a standardized list of countries, regions, 

  country grouping names, and GDI groupings with standardized spelling and values was 

  created, ensuring all overlapping countries were included. 

    •   Datasets like GDP, AHDI, government investment, policy and legislation statuses were 

  missing data for some countries. For a more complete and robust analysis, additional 

  research was performed to fill in any gaps manually for each country.

    •   Some datasets included both countries and territories. To maintain consistency, territories 

  were removed across all datasets. 

    •   After the completion of the standardized list, classifications across all datasets were    

             harmonized using VLOOKUP.

    •   Unnecessary or irrelevant columns, non-overlapping countries across datasets, and data 

  outside the timeline scope were removed. All datasets were checked for duplicates. 

    •   In datasets such as ‘legislation_status’, which covered a span of five years, some entries 

  were missing data for the most recent year. To ensure its completeness, a ‘last observation 

  carried forward’ imputation was utilized, substituting the missing values with the most 

  recent available data for each country. 

This preprocessing to increase data consistency and accuracy ensured subsequent clean merging 

and analysis in Python and prevented any issues that could have arisen from mismatched or 

misclassified data.

Once imported into Jupyter:

    •   Data types were reviewed and standardized

    •   All relevant columns were merged into one dataframe

    •   Categorical data ('yes', 'no'; GDP groupings) was encoded and altered from object to 

             float64 in preparation for pair plot and correlation coefficient heatmap analyses

    •   Column names were altered for improved readability

Below reviews the tools that were used for data exploration. Click on images for a detailed view 

and view of scripts. 

P A I R   P L O T

H E A T M A P

GeoJSON data was imported and choropleth maps of the prevalence of each disorder, 
World Happiness Indexes, and the different coping mechanisms were created using Folium.

C H O R O P L E T H

Regression analysis was performed to test two hypotheses:
   1. The higher the social support, the higher the prevalence of anxiety disorder.
   2. The higher the social support, the lower the prevalence of depressive disorder. 

R E G R E S S I O N

A N A L Y S I S

Create a correlation coefficient heatmapS T E P   1 :

Mask low correlation coefficients to highlight
moderate to high correlations; export as .svg

S T E P   2 :
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Import .svg into Adobe Illustrator; customize for improved
readability and highlight takeaways for final report

S T E P   3 :

A N X I E T Y   D I S O R D E R :  

   •  Regression line for prevalence of anxiety disorder has a slope of 1.93, Mean Squared Error of 

      1.90 and an R2 score of 0.069.

   •  Slope of 1.93 shows a positive relationship between the level of social support and anxiety 

      disorder. 

   •  The Mean Squared Error is very high, meaning the distance between the regression line and 

      the data points are large, indicating that it is not an accurate representation of the data. 

   •  R2 score is very low, being close to 0. This indicates a poor fit. The model is not a close 

      representation of the data. It is also clear that the relationship is not linear as there is a wider 

      range of prevalence as the level of social support increases.

D E P R E S S I V E   D I S O R D E R : 

   •  Regression line for prevalence of depressive disorder has a slope of -2.84, Mean Squared Error 

      of 2.92 and an R2 score of -0.43.

   •  Slope of -2.84 shows a negative relationship between the level of social support and 

      depressive disorder. 

   •  The Mean Squared Error is very high, meaning the distance between the regression line and 

      the data points are large, indicating that it is not an accurate representation of the data. 

   •  R2 score being a negative value, indicates a worse fit than a horizontal line. The model is not a 

      close representation of the data. 

B O T H   D I S O R D E R S : 

   •  The limited number of data points (153; when 5,000 data points is usually desired to perform 

      an accurate regression) could have negatively impacted the model's accuracy. 

   •  As the respective prevalences depicted a non-linear relationship, a non-linear or curved 

      relationship would have performed a more accurate regression.

   •  Both the correlation coefficient (0.3 for anxiety; -0.4 for depressive) and the scatterplots 

      showed a lack of strong linear relationship between the respective variables, so a weak 

      regression was expected.

   •  Reported prevalence of Depressive and Anxiety Disorders is derived solely from 

      medically diagnosed cases:

          •  This dataset does not encompass the broader spectrum of individuals experiencing

             symptoms of depression and anxiety who have not received a formal diagnosis. 

          •  This limitation is significant as it directly affects the comprehensiveness of the data,

             influenced by factors such as accessibility to medical services and the presence of

             healthcare professionals trained in diagnosing these conditions.

   •  Subjective nature of diagnosing Depressive and Anxiety Disorders: 

          •  There is no universal diagnosis standard, thus these are based on subjective 

             interpretations of symptoms described by patients, filtered through medical 

             professionals.

   •  Datasets were compiled from various sources, each originally produced for different 

      purposes: 

          •  The differing intentions and purpose across the datasets makes it challenging to 

             fully standardize the data. Ideally, the data collection would have been designed 

             specifically for this analysis to ensure standardization and relevance.

   •  Prevalence of Depressive & Anxiety Disorders per country

   •  continents / regions

   •  GDP per capita (GDPpc), GNI per capita (GNIpc), Augmented HDI (AHDI)

   •  government investment in mental health

   •  stand-alone mental health legislation status

   •  mental health policy status

   •  cultural attitude towards anxiety & depression

   •  coping mechanisms

   •  World Happiness Report

Click below for more details on the compiled datasets and their sources, and the outline 

and questions proposed for this analysis.

P R E S E N T A T I O N   H I G H L I G H T S : 
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https://public.tableau.com/app/profile/akiko.oguchi/viz/Relationshipbetweensocialconnectiondepressionandanxietydisorders/STORY
https://www.oguchiakiko.com/_files/ugd/0b363f_1e82c0e6a75b4010980af218ec48e5e8.pdf
https://www.oguchiakiko.com/_files/ugd/0b363f_ac89c8ee62ee4f4296b0553040f9a9ad.pdf
https://www.oguchiakiko.com/_files/ugd/0b363f_b2e8222bb3924c368d9827aa235fd4f2.pdf
https://www.oguchiakiko.com/_files/ugd/0b363f_eea800b9472b45f7a5fee8ef15a7f6be.pdf
https://www.oguchiakiko.com/_files/ugd/0b363f_5fc0a2bf3aa74d78be54a009ded0d481.pdf
https://www.oguchiakiko.com/_files/ugd/0b363f_c46bac50776a412aa44135593ef34fd0.pdf
https://www.oguchiakiko.com/_files/ugd/0b363f_d5884cb4ba61445797c6407e5b0bc4ef.pdf
https://www.oguchiakiko.com/_files/ugd/0b363f_dc559c348da0489e9981febe73f797f5.pdf
https://www.oguchiakiko.com/_files/ugd/0b363f_70cd6430374d49e0b54f04c88a7ad43f.pdf
https://www.oguchiakiko.com/_files/ugd/0b363f_1af935d50a36436a856c4eb20d8c1e56.pdf
https://www.oguchiakiko.com/_files/ugd/0b363f_563d2d5512b14624bdde0b964d4fc048.pdf
https://public.tableau.com/app/profile/akiko.oguchi/viz/Relationshipbetweensocialconnectiondepressionandanxietydisorders/STORY
https://public.tableau.com/app/profile/akiko.oguchi/viz/Relationshipbetweensocialconnectiondepressionandanxietydisorders/STORY
https://public.tableau.com/app/profile/akiko.oguchi/viz/Relationshipbetweensocialconnectiondepressionandanxietydisorders/STORY
https://github.com/aoguchi/Social-Connection-Mental-Health/blob/main/01_README.md

