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Abstract

Background: Type 2 diabetes mellitus (T2DM) is associated with a wide range of health outcomes, including an
increased risk of depression and anxiety and a decline in quality of life. Even though the significance of biopsy-
chological factors in the mental health status of T2DM patients has been discussed in other studies, the role of
environmental factors has been lacking. Therefore, this review aimed to identify the relationship between envi-
ronmental factors and mental health status among T2DM patients.

Methods: The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) extension for
scoping reviews was utilized in this study. Using predetermined keywords, a systematic search was conducted on
three electronic databases from 2005 to 2023, namely, Web of Science, Scopus, and PubMed. Articles written in
English, and studies focusing on the research question are among the inclusion criteria. Ten articles were extracted
that were relevant to the research question.

Results: Poor socioeconomic status, urban areas, the influence of neighborhood, greenness, and air pollution had
associations with mental health status among T2DM patients.

Conclusion: The possible implications of these factors for mental health demand further research and policy
consideration.
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Introduction

Type 2 diabetes mellitus (T2DM) and mental
health issues are among the public health prob-
lems. T2DM is among the most prevalent non-
communicable disease in developing countries and
has a rapid pattern of improvement worldwide (1).
Globally, 422 million adults suffered from diabe-
tes mellitus in 2016, and this number is predicted
to grow to 642 million people by the end of 2040
(1). Furthermore, T2DM has imposed a significant

economic and health burden on patients, commu-
nities, and the country (2). In addition to micro-
vascular and macrovascular complications, anxiety
and depression were more prevalent among
T2DM patients (3). People with T2DM were more
likely to develop depression and anxiety by two to
three folds compared to individuals without diabe-
tes(4). Patients with T2DM who suffer from de-
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pression and anxiety have a higher risk of compli-
cations within five years(5). As a whole, T2DM
has caused psychological, emotional, and social
implications on patients (2). Unresolved psycho-
social issues among T2DM patients negatively im-
pact their well-being and quality of life (6).

Mental Health Status among Patients with Type
2 Diabetes Mellitus

Individuals with T2DM should receive compre-
hensive and holistic consideration, rather than just
clinical treatment. Individuals with T2DM regu-
larly experience negative emotions and self-care
burdens from the treatment, which predisposes to
depression, anxiety, and stress (7). The co-occur-
rence of diabetes and depression provides a formi-
dable therapeutic challenge since the presence of
one disorder exacerbates the effects of the other
(8). The World Health Organization has estimated
that 322 million individuals (4.4% of the world-
wide population) experienced depression, while
more than 260 million individuals (3.6% of the
worldwide population) have anxiety disorders. In
2019, a study by Global Burden of Disease, Injury,
and Risk Factors (GBD) showed that the two
most frequent types of mental disorders were de-
pression and anxiety, both of which listed among
the top 25 of global disease burden in 2019 (9).
Psychological problems such as depression, anxi-
ety, and stress in people with T2DM have major
implications for: i) quality of life (10), ii) financial
burden (2), and iii) morbidity (11). People with
T2DM who suffers from mental health problem
were at higher risk of complications caused by se-
vere self-care deficit, non-compliance with treat-
ment, and uncontrolled sugar levels (12). With re-
gards to morbidity and mortality, depression was
linked with an elevated risk of cardiac disease and
a mortality rate of 50% (11). By 2030, mental ill-
ness is anticipated to make a significant contribu-
tion to the financial strain of health care expenses
and become the primary reason of disease burden
in middle- and high-income nations (13). There-
fore, it is vital to identify associated factors of
mental health status among individuals with
T2DM. Based on existing literature, there are mul-
tiple factors that influence mental health status
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such as sociodemographic factors, biological fac-
tors, social factors, and nutritional factors (3,14).
In several studies focusing on general population,
environmental conditions with surrounding
greenery has been linked to good mental health
status (15,16). However, there are limited studies
that discussed about the environmental factors
among T2DM patients in detail. Environmental
factors need to be understood before tailoring pol-
icies to improve mental health.

Hence, we aimed to identify the association be-
tween environmental factors and mental health
status among T2DM patients.

Methods

The Preferred Reporting Items for Systematic Re-
views and Meta-Analyses (PRISMA) extension for
scoping reviews was utilized in this study. This re-
view was initiated by the development of relevant
research questions with the help of all authors.
The search was undertaken systematically through
the identification, screening, and eligibility pro-
cesses. Three major databases, Scopus, Web of
Science, and PubMed were used during the identi-
fication process from 2005 until 2023. Full-text
and original publications were chosen to extract
the relevant information for addressing the re-
search questions.

Research Question Formulation

The PICo (Population, Interest, and Context)
framework, which is a modified version of the
PICO (Patient, Intervention, Comparison, and
Outcome) framework specified for qualitative
questions was utilized to formulate relevant re-
search questions (17). Based on this framework,
three significant aspects were included namely
T2DM patients (Population), mental health (Inter-
est), and environmental factors (Context). These
were then combined into the main research ques-
tion of “What is the relationship between environ-
mental factors and mental health status among
T2DM patientsr”

The Systematic Search Strategy
The search was then performed following the
PRISMA flow, as shown in Fig. 1.
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Fig. 1: PRISMA flow diagram
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Table 1: Summary of the research methodology

Method Description
Research Question Formulation of research question.
Formulation

The Systematic Search
Strategy

Develop search strings based on identified relevant keywords, and search data-
bases using the search strings.

Identification of the in- Databases
formation
PubMed
Scopus
Web of Science

Screening by using inclu-
sion and exclusion criteria.

Data extraction dan syn-
thesis

Search Strings

(“Environmental factors” OR
“environment*”) AND (“mental health” OR
"depression”" OR "anxiety") AND
(“determinants” OR “risk factors” OR
“predictors”) AND (“diabetes*” OR
“diabetes mellitus”)
(“Environmental factors” OR
“environment*”) AND (“mental health” OR
"depression”" OR "anxiety") AND
(“determinants” OR “risk factors” OR
“predictors”) AND (“diabetes*” OR
“diabetes mellitus”)
(“Environmental factors” OR
“environment*”) AND (“mental health” OR
"depression”" OR "anxiety") AND
(“determinants” OR “risk factors” OR
“predictors”) AND (“diabetes*” OR
“diabetes mellitus”)

Establish the inclusion and exclusion critetia for literature selection in this
review, and filter studies using the criteria.

Extraction of relevant data from the individual studies, continued with
evaluation of the pooled data.

The symbol * was used as truncation and wildcard function to increase the variability of selected keywords

Identification

Using synonyms and variations discovered while
browsing for articles in databases, keywords were
chosen during this identification phase. Titles and
abstracts of the articles were evaluated by three au-
thors in relevance to the research question. The
search string used was shown in Table 1. The
Medical Subject Headings (MeSH) terms were uti-
lized to generate suitable keywords during the
identification stage. Afterwards, specific search
strings were developed via Boolean operators and
the identified keywords. The systematic literature
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search included the publications between 2005 un-
til 2023, using the search strings in three main da-
tabases: PubMed, Web of Science, and Scopus, as
shown in Table 1.

Overall, 1815 different hits wetre obtained from
the search, including 611 from Web of Science,
1149 from Scopus and 55 articles from PubMed.
Prior to the screening stage, 324 duplicate articles
were removed. Any articles related to the study ob-
jectives were included in the discussion. Selected
articles were imported into Mendeley ver. 1.19.8
after evaluation complete. Browsing records from
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the database were retrieved, organised, and
screened in an Excel spreadsheet. The abstracts
were then evaluated, after which unrelated articles
were eliminated.

Screening by using inclusion and exclusion crite-
ria

In this stage, all authors screened the relevance of
each article’s title and abstract. The article selec-
tion criteria were as follows: 1) written in English,

and 2) discussed on the relationship between en-
vironmental factors and mental health status
among T2DM patients. There were no restrictions
on the types of study design in the studies that
were selected, which include cohort, case-control,
or clinical trials, and any type of reviews. The pub-
lication dates in this article span from 2005 until
2023. Editorial letters, reports, conference pro-
ceedings, book chapters, and systematic review pa-
pers were all omitted (Table 2).

Table 2: Inclusion criteria for the review

Aspects Inclusion Criteria

Population Type 2 Diabetes Mellitus

Interest Mental health issues namely depression, anxiety, and stress
Context Any environmental factors related to mental health status

Data extraction and synthesis

Subsequently, following an assessment of the arti-
cle titles and abstracts, 1384 irrelevant publications
that differed from the study's research topics were
eliminated. The remaining 105 articles were
sought for retrieval to check for their accessibility.
All three authors reviewed all full-text articles and
removed non-related articles. Data from the ten
included studies, including the authors' names,
study location, study design, and summary of find-
ings, were extracted by the authors and gathered
in an Excel file before being tabulated into suitable
tables under the results section. In our review, the
information is shown in Table 3. Further data
analyses were then performed on the findings of
the studies, leading to the development of specific
categories.

1928

Results

After screening and selection of articles according
to the criteria of inclusion, there was ten articles
that are related to environmental factors and men-
tal health status among T2DM patients. Subse-
quently, information from the literature was di-
vided into two major sections, namely social envi-
ronmental factors including low socioeconomic
status and influence of neighbourhood and for
physical environmental factors including urban
factors, neighbourhood greenness and air pollu-
ton.

Descriptive findings of included studies (n=10)
Two included studies were from the United States
of America, while the rest were from Guinea,
Ethiopia, Taiwan, Bangladesh, Korea, Canada,
and Malaysia. Majority (eight articles) were cross-
sectional studies, one cohort study and one eco-
logical study.
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Table 3: Findings from all the included studies

Author

Location

Study Design

Finding

Environmental factors

1. Camara et al

18)

2. Asefa et al. (19)

3, Liu et al. (20)

4. Akter &
Nazef(21)

wu

Cho et al. (22)

6. De Groot. (23)
7. Osborn et
al.(24)

8. Ganasegaran et
al.(25)

9. O’Donnell et
al.(26)

10. Gariepy et
al.(27)

Guinea

Ethiopia

Taiwan

Bangladesh

Korea

United States of
America

United States of
America

Malaysia

United States of
America

Canada

Cross-sectional
study

Cross-sectional
study

Cross-sectional
study

Cross-sectional
study

Ecological study

Cross-sectional
study

Cross-sectional
study

Cross-sectional
study

Cross-sectional
study

Cohort Study

Associated factors of de-
pression were urban resi-
dence, older age, and no
previous HbAlc meas-
urement
Among T2DM patients,
being male, urban resi-
dence, single marital sta-
tus, diabetes mellitus for
5 years and more, and
having sexual dysfunction
were associated with
higher risk of depression.
Prevalence of comorbid
depression is directly pro-
portional with the level of
urbanization. T2DM pa-
tients from urban areas
were at the highest risk of
comorbid depression.
Older age, urban resi-
dency, housewife, widow,
lower education level, and
low income were signifi-
cantly associated with de-
pression
SOz, PMig, NO2, and CO
significantly increased the
risk of emergency depart-
ment visits for depressive
episode, especially among
T2DM patients.
Poverty increases the risk
of depression in diabetes.

Having diabetes was asso-
ciated with the presence
and severity of depressive
symptoms in a large, low-
income sample of racially
diverse adults
Monthly household in-
come was significantly as-
sociated with depression

Patients in areas with a
high level of social
affluence, residential
stability, and
neighbourhood advantage
were substantially less
likely to develop a
persistent pattern of
depressive symptoms.

Neighbourhood
greenness was associated
with a lower risk of
depression

Urban

Urban

Urban

Urban and low socio-
economic income

Air pollution

Low socio-economic
status (Poverty)

Low socio-economic
status

Low socio-economic
status

Influence of neigh-
bourhood

Neighbourhood

ngCHHCSS

Physical environmental
factor

Physical environmental
factor

Physical environmental
factor

Physical and social envi-
ronmental factor

Physical environmental
factor

Social environmental
factor

Social environmental
factor

Social environmental
factor

Social environmental
factor

Physical environmental
factor

SO,=Sulphur dioxide, PMo, =Particulate Matter 10, NO, =Nitrogen dioxide, CO=Carbon dioxide
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Discussion

In this section, we will discuss how environmental
factors affect the mental health status of T2DM
patients. The environmental factors were further
categorised into social environmental factors and
physical environmental factors.

Social environment refers to the immediate physi-
cal surroundings, interpersonal interactions, and
cultural contexts in which certain groups of people
act and interact (28).

Diabetes mellitus and its complications were com-
mon in lower socioeconomic group. In our review,
four articles found that low socioeconomic status
was associated with poor mental health status
among T2DM patients (21,23-25). T2DM and de-
pression are common in low-income people
around the world due to poor access to diabetes
care and its high costs (29). An increment in
T2DM incidence, delayed diabetes diagnosis,
suboptimal diabetes treatment and management,
decreased resource availability and accessibility,
and a higher probability of encountering difficult
situations were significantly associated with pov-
erty (30,31).

In Scotland, people in the poorest neighbour-
hoods had higher rates of mental health problems
and a lower degree of well-being as compared to
people in the wealthiest neighbourhoods (32).
Consistent with other study which showed depres-
sion and poor health outcomes are both linked to
poverty (33,34).

In the United States, patients who live in areas
with high levels of social wealth, home stability,
and neighbourhood advantages are significantly
less likely to experience a recurrent pattern of
depressive symptoms (26). Increased vulnerability
to negative neighbourhood influences may in-
crease the likelihood of depression in diabetic pa-
tients or alter the course of their depression (35).
The stress imposed by unpleasant neighbour-
hoods contributes to depression in addition to the
consequences of the individual's own personal
stressors, such as unfavourable occurrences in the
family or workplace and, negative neighbour-
hoods appear to amplify the negative impact of

1930

personal stressors and interfere with the creation
of interpersonal ties, raising the likelihood of de-
pression (306).

Physical environment encompasses the human en-
vironment as well as physical aspects.

By 2060, 80% of the world's population is antici-
pated to reside in megacities, signalling a rapid
shift in the global population from rural to urban
areas (37). Rapid urbanisation is related to a rise in
the urban population, resulted in new emerging
mental health issues (38). Living in more popu-
lated places was linked to greater despair and anx-
iety in comparison to people who lived in less pop-
ulated areas. Previous study in developed country
has revealed that residing in rapidly urbanising re-
gions is associated with an increased risk of mental
disorders (39). This was influenced by socioeco-
nomic and environmental disparities between the
different locations.

In our review, four studies found that T2DM pa-
tients residing in urban regions were more inclined
to exhibit symptoms of depression compared to
those living in rural areas (18-21). In Taiwan, ur-
banisation increased the prevalence of comorbid
depression, with urban-dwelling diabetic patients
having the highest risk (20). Compared to rural
residents, urban dwellers struggle considerably to
manage their lives, and research has found that the
duration of DM increases the likelihood of devel-
oping depression (19). They are prone to being
vulnerable to contextual stressors related to their
physical environment, such as traffic jams, noise,
and violence, which can cause discomfort and im-
pair psychological states (40).

Personal and community social support may play
a protective role in the prevention of mental ill-
ness. Indeed, the rhythm of urban life, daily re-
sponsibilities, workplace stressors, and higher av-
erage time spent travelling may make it challenging
to maintain effective social interactions in urban
settings(38). Other than that, due to development
conditions, it may contribute to less green area,
and this will negatively impact mental health (41)
More research and policy consideration are
needed to address the possible impacts of unprec-
edented urbanisation on mental health (42).
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Urban green space is one of the most crucial envi-
ronmental elements since it promotes urban resi-
dents' health (43). Green space, such forests and
parks, is now widely regarded as a health-promot-
ing feature of residential surroundings, and has
been related to advantages such as mental fatigue
recovery (44). Exposure to greenness is recognised
to promote health in a variety of ways, including
the promotion of physical activity, the increase of
social contact, and the reduction of noise and air
pollution (43). A greener neighbourhood was con-
tributed to a lower risk of depression among
T2DM patients in our review (27). This suggests
that living in a green environment, such as a neigh-
bourhood with many trees, may have a greater im-
pact on people with diabetes (27).

Although there is strong evidence linking neigh-
bourhood greenspace to mental health and well-
being levels, global urbanisation has reduced the
access to and involvement with green spaces (41).
People in urban region with more green space had
better wellbeing, fewer mental health issues, and
less anxiety and depression than people in urban
areas with less green space (45). Furthermore,
there was evidence that living in a greener environ-
ment reduced the incidence of depression.

One of the biggest environmental problems facing
the world is ambient air pollution. According to
the Global Burden of Diseases report (GBD), air
pollution caused 4.90 million deaths. The detri-
mental impact of air pollution on mental health,
especially depression, have gained attention and
had an impact on worldwide public health more
recently (46). Greater levels of air pollution might
impair health status, as well as people's content-
ment and self-perceived health, all linked to men-
tal health status (47,48).

PM.o, CO, NO,, and SO, were substantially linked
with emergency visits for depressive episodes in
T2DM patients (22). A study in developed nations
concluded that greater air pollution may influence
people's mental status, particularly their risk of de-
veloping depression (49). This was similar to an-
other study which found that older adult repre-
sentative samples from the United States who par-
ticipated in the research showed a significant rela-
tionship between PM,s and moderate-to-severe
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depression symptoms (50). This consistent finding
from a systematic review and meta-analysis pro-
vided evidence for the association between de-
pression and exposure to PMas, PMiy, NO,, SO,
and CO (40). There are possibilities underlying the
neuroinflaimmation mechanism for the effect of
air pollution on mental health (51). PM;; may
cause neural damage and changes in neurotrans-
mitter levels. Indirectly, air pollution contributes
to fewer outdoor physical activities, and poor
physical activities are associated with depressive
symptoms and lead to higher levels of cortisol,
which contribute to stressful condition (52,53).

Limitation

The studies selected in our review were limited to
open access articles published in English language
only, thus it may not represent all related litera-
tures linked to the topic. In addition, there are also
possibilities that some studies focused on similar
topics were eliminated during the screening pro-
cess due to the different keywords and titles used
by the studies.

Conclusion

This review provides an overview of the relation-
ship between environmental factors and mental
health outcomes in T2DM patients. The environ-
mental factors were further categorized into social
environmental factors and physical environmental
factors. The social environmental factors includ-
ing poor socioeconomic status and the influence
of neighborhood, have been shown to give a
higher risk of mental health problems among
T2DM patients. Meanwhile, the physical environ-
mental factors are fewer green areas, urban areas,
and air pollution. Future research should explore
the implications of poor socioeconomic status, ur-
banization, green spaces, and air pollution on the
mental health among T2DM patients.
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