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Personality and weight
management in adults with type
2 diabetes: A systematic review

Ralph Geerling1,2*, Emily J. Kothe1, Jeromy Anglim1,
Catherine Emerson1, Elizabeth Holmes-Truscott1,2

and Jane Speight1,2

1School of Psychology, Deakin University, Geelong, VIC, Australia, 2The Australian Centre for
Behavioural Research in Diabetes, Diabetes Victoria, Melbourne, VIC, Australia
Aims: Managing weight in the context of type 2 diabetes presents unique

hormonal, medicinal, behavioural and psychological challenges. The

relationship between weight management and personality has previously

been reviewed for general and cardiovascular disease populations but is less

well understood in diabetes. This systematic review investigated the

relationship between personality constructs and weight management

outcomes and behaviours among adults with type 2 diabetes.

Methods: Medline, PubMed, Embase, PsycINFO and SPORTDiscus databases

were searched to July 2021. Eligibility: empirical quantitative studies; English

language; adults with type 2 diabetes; investigation of personality-weight

management association. Search terms included variants of: diabetes, physical

activity, diet, body mass index (BMI), adiposity, personality constructs and

validated scales. A narrative synthesis, with quality assessment, was conducted.

Results: Seventeen studies were identified: nine cross-sectional, six cohort and

two randomised controlled trials (N=6,672 participants, range: 30-1,553). Three

studies had a low risk of bias. Personality measurement varied. The Big Five and

Type D personality constructs were the most common measures. Higher

emotional instability (neuroticism, negative affect, anxiety, unmitigated

communion and external locus of control) was negatively associated with

healthy diet and physical activity, and positively associated with BMI.

Conscientiousness had positive associations with healthy diet and physical

activity and negative associations with BMI and anthropometric indices.

Conclusions: Among adults with type 2 diabetes, evidence exists of a relationship

between weight management and personality, specifically, negative emotionality

and conscientiousness. Consideration of personality may be important for

optimising weight management and further research is warranted.
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1 Introduction

Approximately 90% of people with type 2 diabetes are living

with obesity or are overweight (1), and less than 30% meet physical

activity and dietary recommendations (2, 3). Maintaining physical

activity, a healthy diet and a healthy body weight are key

recommendations for the optimal management of type 2 diabetes

(4), with Australian and international guidelines recommending 3-

15% weight loss for people with type 2 diabetes living with obesity

or who are overweight (5). A vast body of evidence demonstrates

multifaceted barriers to the adoption and maintenance of weight

management behaviours (6). For people with type 2 diabetes,

unique weight management challenges exist, e.g. prescription

medications with weight-gain inducing side-effects (7). These

challenges can have compounding behavioural and psychological

sequelae including reduced motivation and depression, creating a

negative cycle (7, 8). For example, insulin is associated with a mean

± SD weight gain of 4.3 ± 2.7kg overall, and up to 14.7kg in the first

year (9). Excess weight or weight gain can lead to cardiovascular

disease, depression and reduced quality of life (6). Conversely,

reduced engagement in weight management behaviours may be a

consequence of impaired emotional wellbeing, including diabetes

distress (10), and other psychological factors such as self-efficacy

(11), and personality (12).

Personality refers to an individual’s characteristic set of

behaviours, cognitions, and emotional patterns that evolve from

biological and environmental factors (13). It is a key determinant of

wellbeing in the general population (14). Themost widely examined

conceptualisation of personality in relation to weight management

behaviours and outcomes is the Big Five (15). The Big Five

represents a person’s tendencies on five broad and continuous

traits: Neuroticism (e.g. anxious, stressed), extraversion (e.g.

sociable, active), openness to experience (e.g. open-minded,

intellectual), conscientiousness (e.g. disciplined, orderly) and

agreeableness (e.g. trusting, caring). To date, the Big Five traits of

neuroticism, extraversion and conscientiousness have been most

consistently associated with weight management behaviours and

outcomes among the general population (12). Specifically health-

enhancing behaviours have been associated with higher levels of

conscientiousness and health-compromising behaviours have been

associated with higher levels of neuroticism and extraversion among

populations living with obesity (12).
02
Some of the earliest research on the relationships between

personality and health introduced the concept of locus of

control. Locus of control postulates that a person’s perception

of events are contingent on either their behaviour and

characteristics (internal) or by luck, chance, fate or powerful

others (external) (16). A greater internal locus of control has

been found to be positively associated with performing health

behaviours (17). Conceptually similar, agency and communion,

which describe how individuals relate to their social world (18),

are also rooted in foundational personality philosophy (19).

Measuring unmitigated communion, which describes

behaviours that prioritise the care of others to the detriment of

the self (20), has been shown to have a negative influence on

health. Other early research focused on cardiovascular disease in

which Freidman and Rosenman introduced the Type A/Type B

model of personality (21). Type A personality is characterised as

being competitive, ambitious and acting with a sense of urgency,

while type B personality is characterised as being more relaxed,

less hurried and exhibiting less hostility; with type A being

linked to cardiovascular disease (22).

This typological view of the relationship between

cardiovascular disease and personality has continued through

the development of the distressed personality type, or Type D

personality. Type D personality is characterised as an interplay

between negative affect, the tendency to experience negative mood

and emotions, and social inhibition, a tendency to inhibit self-

expression in social situations (23). People with cardiovascular

disease who score high for Type D personality, especially negative

affect, report sub-optimal physical activity and diet (24).

Given the weight management challenges unique to diabetes,

it is unclear whether the personality-weight management

relationships observed among the general or cardiovascular

disease populations are relevant to the type 2 diabetes

population. Among people with type 2 diabetes, there is

evidence of an association between low conscientiousness, high

neuroticism, or the presence of Type D personality, and

increased risk of sub-optimal medication taking, HbA1c, blood

glucose monitoring, and complication screening (25–27).

Meeting the frequent daily, and challenging, demands of

diabetes is burdensome. Certain personality traits have been

shown to relate to resiliency (28) and coping strategies (29).

Given the psychological and physiological complexities of
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weight management, deepening our understanding of the

relationship between weight management and personality may

inform more effective self-management interventions. However,

despite the unique challenges and the clinical significance of

weight management behaviours and outcomes in type 2

diabetes, comparatively few studies have examined the

relationship between personality and weight management

specifically and this research has not yet been synthesised.

The aim of this systematic review is to summarise and

critically examine the evidence regarding the relationship

between personality and weight management behaviours and

outcomes in adults with type 2 diabetes.
2 Materials and methods

The reporting of this systematic review was guided by the

Preferred Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) statement (30) (see Supplementary Material 1

for PRISMA checklist). The review protocol was registered on the

International Prospective Register of Systematic Reviews

(PROSPERO ID: CRD42019111002 www.crd.york.ac.uk/

prospero/).
2.1 Search strategy

A systematic search was conducted in July 2019 (updated

July 2021) to identify peer-reviewed, empirical studies, published

in English, that have examined the relationship between

personality and weight management in adults (aged 18+ years)

with type 2 diabetes. MEDLINE Complete, CINAHL complete,

PsycINFO, Embase and SPORTDiscus were searched (since

database inception) using terms relating to two themes (1):

Personality; and (2) type 2 diabetes. Terms within each theme

were combined using the Boolean operator ‘OR’, and the two

themes were then combined using the ‘AND’ operator. A full

search strategy is provided in Supplementary Material 2.
2.2 Selection criteria

The population, intervention (or exposure), comparison,

outcome (PICO) model was used to guide the search. Refer to

Supplementary Material 2 for full details of the search strategy

and terms. Studies were eligible if they:
Fron
1. reported results for adults with type 2 diabetes

(population);

2. measured personality using a validated personality

assessment (e.g. NEO PI-R or DS14), including

individual traits, aspects pertaining to temperament and

disposition (e.g. anxiousness), and concepts grounded in
tiers in Clinical Diabetes and Healthcare 03
personality literature (e.g. locus of control) (intervention

[or exposure] and comparison where applicable for study

design, e.g. personality tailored intervention vs normal

care, Type D personality vs non-Type D personality);

3. quantitatively examined the relationship between

personality and weight management outcomes or

behaviours (outcome); and

4. were published in a peer-reviewed journal article.
Studies were excluded if they:
1. focused solely on people with other types of diabetes, or

did not report the results for adults with type 2 diabetes

separately;

2. were not published in English;

3. did not specifically address, or provide analysis of, the

relationship between personality and weight

management;

4. had a qualitative study design;

5. included individuals aged <18 years without reporting

the results for individuals aged 18+ years separately.
Weight management was defined broadly to include physical

body weight indicators as well as performance of weight-related

behaviours prescribed by relevant government guidelines for

physical activity and dietary intake. Assessments may include:

physical weight indicators that include self-reported or clinically

reported kilograms/pounds, Body Mass Index (BMI), waist

circumference, hip circumference, waist-to-hip ratio etc.

Weight-related behaviours may include: self-reported physical

activity (i.e. assessed by validated questionnaire, e.g.

International Physical Activity Questionnaire; IPAQ) or

objectively measured physical activity (e.g. activity tracker, step

counter); self-reported dietary habits (i.e. assessed by validated

questionnaire, e.g. food frequency questionnaire; FFQ) or intake

(food diary, study-controlled diet).
2.3 Screening

Titles and abstracts were screened independently by the first

author and one other author. Full-text article review was conducted

by the first and fourth author. Conflicts were resolved through

discussion and, where required, in consultation with a third author.
2.4 Data extraction and synthesis

All data were extracted manually by the first author, with 50%

of studies double-extracted by the fourth author, using a purpose-

built template. Conflicts were resolved through discussion and,

where required, in consultation with a third author.
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Extracted data included reference details, country of origin,

study design and method, analyses performed, sample size,

participant demographics (e.g. age, gender and education

level) and clinical characteristics (e.g. diabetes duration,

management strategies and BMI), as well as outcome

assessment tools (e.g. self-report questionnaire such as IPAQ,

objective measurement such as an electronic activity tracker).

Data was extracted regardless of the format reported for each

study (e.g. age or BMI presented categorically or continuously).

Where data not essential to the review topic (e.g. education) was

uncollected or not reported, this was noted in the tabulated

output describing the studies (refer to Tables 1 and 2).

A narrative synthesis of the findings was conducted, focusing

on the relationship between personality and weight management.
2.5 Assessment of risk of bias

Quality of studies was evaluated using the Joanna Briggs

Institute’s (JBI) critical appraisal checklists (47) appropriate to

each study type. Studies were not excluded based on the quality

rating received. Each study was assessed by the first author, with

50% of studies also assessed by the fourth author. Conflicts were

resolved through discussion and, where required, in consultation

with a third author. Studies were rated across between five and

eight domains, depending on the study design, as being a). low

risk of bias, b). some concerns, c). high risk of bias, or, d). no

information/not applicable. The JBI critical appraisal checklist

guidance does not specify any aggregated calculation

methodology for a study’s overall rating. As such, risk of bias

is assessed and discussed in terms of the number of studies, and

the individual domains of bias, that were assessed at a certain

rating (refer to section 3.3).
3 Results

Figure 1 displays the PRISMA flowchart of the systematic

search. After removing duplicates, 6,175 titles and abstracts were

screened. Of the 115 full texts assessed for inclusion, 98 were

excluded and k=17 studies met the inclusion criteria.
3.1 Study and sample characteristics

Study and sample characteristics are reported in Table 1.

Most (15/17; 88%) of the included studies were published since

2010. Included studies comprised nine cross-sectional studies

(31, 40–46, 48), six prospective cohort studies (32–37) and two

randomised controlled trials (RCTs) (38, 39). Study duration for

cohort and RCTs ranged between two weeks and 12 months. For

cohort studies, follow-up data were used for analysis and

synthesis except for Li et al. (2016) (35), where baseline data
Frontiers in Clinical Diabetes and Healthcare 04
were used due to the different primary outcome measured. For

both RCTs (38, 39), between-groups differences at follow-up

were analysed. Studies were conducted across eleven countries,

with three studies each in Australia (33, 37, 45), China (35, 38,

44), and the USA (34, 39, 43), and one study each per other

country (31, 32, 36, 40, 41, 42, 46, 48). The total combined

sample size of included studies was N=6,672, and the sample size

of individual studies ranged from N=30 to N=1,553.

Where reported (k=9), average diabetes duration (7.8 years)

varied widely across studies, from recently diagnosed (3 ± 2

months [32)] to long-standing diabetes [14 ± 10 years (31)].

Current diabetes treatment was reported in seven studies (32, 34,

36, 39, 41, 42, 45), and included oral glucose-lowering medications

(range: 28-76%) and insulin injections (range: 0.9% to 18%).

Eleven studies reported participants’ BMI (31, 35, 36, 38, 39, 41,

42, 44–46, 48), which ranged from 24.1 ± 3.7kg/m2 to 33.1 ±

7.8kg/m2. In the study where BMI categories were reported only

(32), 55.5% of participants had a BMI ≥30kg/m2. One study (41)

specified BMI as part of its inclusion criteria (BMI of 25–45 kg/

m2), one specified newly diagnosed participants (32), and one

specified concurrent mild-to-moderate depression (37).
3.2 Measurement of personality and
weight management outcomes

Table 2 displays the personality and weight management

constructs, questionnaires and/or indices reported by each

study. Regarding the investigation of personality, eight studies

measured one or more of the Big Five domains [k=5 assessed five

domains (33, 37, 45, 46, 48), k=1 assessed two domains via the

Eysenck Personality Inventory (38), and k=2 assessed a single

domain (39, 43)]. Five studies (35, 36, 41, 42, 44) assessed Type D

personality, measured by the Type D Scale-14 (DS14), and one

(43) incorporated the negative affect subscale of the Type D

personality measure. One study each assessed: Type A

personality (31) (via the Bortner Rating Scale), anxious

temperament (32) (via the Behavioral Inhibition and Behavioral

Approach Scales), locus of control (40) (via the Multidimensional

Health Locus of Control questionnaire), and unmitigated

communion (34) (via the Unmitigated Communion scale).

Regarding weight management measures, five studies

examined behaviours alone, five assessed outcomes alone, and

seven studies examined both. Behaviours examined included

physical activity (k=12) and healthy diet (k=8). Physical activity

was assessed via validated self-report measures [k=7 (32, 33, 37,

39, 40, 42, 43)], unvalidated self-report measures [k=2 (34, 41)],

and physical capacity testing [k=1 (48)], while two studies (35,

36) did not report the assessment tool used. Healthy diet was

assessed via validated [k=6 (32, 37, 39, 40, 42, 43)] or

unvalidated [k=2 (34, 41)] self-report measures. Weight

management outcomes included a) BMI (k=12) collected via

medical records [k=2 (35, 44)], clinical exam [k=4 (36, 38, 45,
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TABLE 1 Participants’ clinical and demographic characteristics, by study design.

Author, Year,
Country, Study
design

Sample size Age Gender Body Mass Index (kg/m2) Diabetes duration and
diabetes management

Education level

40, Albargawi et al.,
2016,
Saudi Arabia
Cross-sectional

n= 30
≤49 years 52%
≥50 years 48%
40% female

Not reported <1 year, 13%
≥1 year, 87%
Management strategies not reported

No school: 13%
Primary school: 27%
Secondary school: 23%
University: 37%

48, Elran-Barak et al.,
2019,
Israel
Cross-sectional

n= 368
Mean 72 ± 4.3 years
42% female

Mean: 28.5 ± 4.3 0-4.99 years: 12.2% 5-9.99 years:
43.9% 10+ years: 43.4%
Management strategies not reported

Means years of education
13.5 ± 3.5

41, Köbling et al.,
2020
Hungary
Cross-sectional

n= 178
Mean 59.2 ± 13.6 years
56.8% female

Mean: 32.3 ± 4.08 Mean 10.2 ± 6.8 years
Insulin: 16.1%
Blood glucose lowering tablets: 62.4%
Insulin and tablets: 18.8%
Lifestyle factors: 2.7%

Undergraduate: 20.1%
Graduate: 57.5%
Post-graduate: 22.4%

42, Lin et al., 2020
Taiwan
Cross-sectional

n= 198
Means 51.2 ± 11 years
37% female

<24: 29.8%
24-26.9: 28.3%
≥27: 41.9%
Total: 26.7 ± 4.6

<6 months: 15 (7.6%)
6 - 12 months: 28 (14.1%)
1 - 5 years: 86 (43.4%)
5 - 10 years: 38 (19.2%)
>10 years: 31 (15.7%)
Insulin: 5.1%
Blood glucose lowering tablets: 27.8%
Insulin and tablets: 57.5%
Lifestyle factors: 9.1%

Secondary school (or
lower): 49%
University: 51%

43, Novak et al.,
2017,
United States
Cross-sectional

n= 67 couples
Person with diabetes:
Mean 57 ± 9.8 years
43% female

Not reported Mean 11 ± 9.2 years
Management strategies not reported

Person with diabetes:
Primary school: 0.9%
Secondary school: 12.1%
Technical training: 43.1%
University: 21.6%
Postgraduate: 22.4%

44, Shao et al., 2017,
China
Cross-sectional

n= 532
Mean 63 ± 16.7 years
57.1% female

Type D mean: 24.2 ± 3.7
Non-Type D mean: 24.1 ± 3.7

Not reported Primary school: 47.8%
Secondary school: 29.1%
University: 23.1%

45, Skinner et al.,
2014,
Australia
Cross-sectional

n= 1551
Mean 66 ± 11.1 years
47.1% female

Mean: 31.3 ± 6.2
<25: 13.3%
25-29: 32.3%
≥30: 54.4%

Median 9 years (IQR 2.9-15.6)
Blood glucose-lowering tablets and/or
insulin: 61.8%

Primary school or lower:
12%

46, Szymborska-
Kajanek et al., 2006,
Poland
Cross-sectional

n= 41
Mean 57 ± 5.1 years
51% female

Mean 31.7 ± 6.0 8.6 ± 2.9 years
Management strategies not reported

Not reported

31, Vergès et al., 2021
France
Cross-sectional

N= 386
Mean 64.7 ± 10.4 years
39.4% female

Mean: 31.5 ± 6.5 14.2 ± 9.7 years
Diabetes management strategies not
reported

Not reported

32, Hall et al., 2009
Canada
Prospective cohort

n= 204
Mean 58 ± 10.6 years,
59% female

<25: 10.1%
25-29.9: 33.3%
30-34.9, 24.2%
≥35: 31.3%

Mean 3 ± 1.8 months
Blood glucose lowering tablets: 34.5%

Primary school: 10.4%
Secondary school: 35.6%
University: 54%

33, Davies et al., 2010
Australia
Prospective Cohort

n= 74
Mean 61 ± 11.1 years
57% female

Not reported Diabetes duration and management
strategies not reported

Primary school: 37.9%
Secondary school: 5.4%
Technical training: 29.7%
University: 27%

34, Helgeson et al.,
2016
United States
Prospective cohort

n= 70 couples
Person with diabetes
Mean 55 ± 9.8 years
51% female

Not reported 1.4 ± 1.1 years
Insulin: 7%
Blood glucose-lowering tablets: 63%
Lifestyle factors: 11%
Tablets and insulin: 19%

Median: University
education

(Continued)
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46)], self-report [k=1 (32)], or unknown assessment method

[k=5 (31, 39, 41, 42, 48)]; and b) adiposity (k=3), including

waist-to-hip ratio [k=2 (44, 46)], waist circumference [k=2 (38,

44)], or hip circumference), [k=1 (44)].
3.3 Risk of Bias

Figure 2 displays the study quality and risk of bias assessment for

the identified studies. Overall, k=3 (32, 44, 48)/17 studies were rated

as having a low risk of bias across all risk domains relevant to their
Frontiers in Clinical Diabetes and Healthcare 06
study design and a further k=5 (39, 40, 42, 43, 45) studies were rated

as having only one relevant risk domain of some concern or high risk.

The area of least concern was statistical analysis (Domain 8: k=16

(31–45, 48)/17 low risk of bias). Potential bias mostly related to the

lack of identification, and mitigation of, confounding variables

(Domain 3: k=6 (33, 36, 37, 42, 45, 46)/17 some concern or high

risk of bias). Outcome measurement also posed potential bias

(Domain 4: k=8 (31, 34–36, 39, 41, 42, 48)/17 some concern or

high risk of bias), whereby single-item and/or unvalidated physical

activity and healthy diet questions were employed (k=2 (34, 41)/12)

or assessment tools used for weight management outcomes were not
TABLE 1 Continued

Author, Year,
Country, Study
design

Sample size Age Gender Body Mass Index (kg/m2) Diabetes duration and
diabetes management

Education level

35, Li et al., 2016
China
Prospective cohort

n= 412
Mean 57 ± 11.45 years
48% female

Total mean: 25.0 ± 3.2
Type D: 25.7 ± 3.1
Non-Type D: 24.7 ± 3.2

Mean 7.9 ± 5.5 years
Management strategies not reported

Primary school: 11.2%
Secondary school: 37%
University: 51.8%

36, Nefs et al., 2012
Netherlands
Prospective cohort

n= 1553
Mean 69 ± 10.2 years
52% female

Mean: 29.6 ± 4.6 Mean 6.3 ± 4.9 years
Insulin: 0.9%
Blood glucose-lowering tablets: 75.7%
Tablets and insulin: 7.8%
Lifestyle factors: 15.1%
No treatment: 0.5%

Primary and/or secondary
school: 63.5%

37, Sanatkar et al.,
2020
Australia
Prospective cohort

n= 199
Mean 60 ± 9.05 years
~55% female

Not reported Not reported Not reported

38, Fan et al., 2016
China
Randomised
Controlled Trial

n= 280
Study group:
Mean 63 ± 10.72 years
Control group:
Mean 64.9 ± 10.14 years
43.6% female

Study group
Baseline mean 24.3 ± 3.7
Control group
Baseline mean 24.3 ± 3.9

Study group
Mean 11.4 ± 4.8 years
Control group
Mean 11.6 ± 5 years
Management strategies not reported

Study group
Primary school: 58%
Secondary school: 23.2%
University: 18.8%
Control group
Primary school: 63.7%
Secondary school: 20.3%
University: 15.9%

39, Fisher et al., 2014
United States
Randomised
Controlled Trial

n= 392
Overall mean: 56 ± 9.55 years
54% female
Leap Ahead group mean: 55 ± 10.9
years
59% female
Computer-assisted self-management
group mean: 57 ± 8.8 years
48% female
Computer-assisted self- management
and problem-solving group mean: 56
± 9.4 years
56% female

Overall mean: 33.1 ± 7.8
Leap Ahead group mean: 33.3 ± 8.4
Computer-assisted self-management
group mean: 32.1 ± 7.2
Computer-assisted self-
management and problem-solving
group mean: 33.9 ± 7.9

Overall mean: 6.9 ± 5.9 years
Leap Ahead group mean: 7.6 ± 6.4
years
Computer-assisted self-management
group mean: 6.9 ± 6 years
Computer-assisted self- management
and problem-solving group mean: 6.5
± 5.5 years
Insulin
Overall: 17.9%
Leap Ahead group: 19.8%
Computer-assisted self-management
group: 15.3%
Computer-assisted self- management
and problem-solving group: 19.2%

Overall
Primary and/or secondary
school: 8.7%
Technical training: 30.4%
University: 61.0%
Leap Ahead group:
Primary and/or secondary
school: 10.4%
Technical training: 28.1%
University: 61.5%
Computer-assisted self-
management group:
Primary and/or secondary
school: 8%
Technical training: 30%
University: 62%
Computer-assisted self-
management and problem-
solving group:
Primary and/or secondary
school: 8.2%
Technical training: 32.2%
University: 59.6%
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TABLE 2 Personality constructs, weight management indices and findings by indices.

Author,
Year,
Country,
Study
design

Personality
construct

(measurement
tool)

Weight manage-
ment indices
(measurement

tools)

Findings

Body Mass
Index (BMI)

Adiposity Physical activity Healthy diet

40,
Albargawi
et al., 2016
Saudi Arabia
Cross-
sectional

Locus of control
(Multidimensional
Health Locus of
Control Scale and
the God Locus of
Health Control
Scale)

Physical activity and
diet (Revised and
Expanded Summary
of Diabetic Self-Care
Activity Scale, Arabic
version)

Not measured Not measured Not significant After controlling for sex and
marital status:
external health locus of
control predicted less
healthy diet: General diet:
B= -0.371, p=0.05; Specific
diet: B= -0.422, p=0.018

48, Elran-
Barak et al.,
2019
Israel
Cross-
sectional

Big Five (BFI-44) Physical activity (3m-
walk test, hand grip
strength), BMI
(assessment method
not reported)

Not significant Not measured Neuroticism positively
associated with 3m walk in
seconds (r= 0.139, p<0.01)
and negatively with hand
grip strength (r= −0.191,
p<0.001)
Conscientiousness
positively associated with
hand grip strength (r= 0.12,
p<0.05).
Agreeableness positively
associated with 3m walk in
seconds (r= 0.11, p<0.05).
Openness positively
associated with hand grip
strength (r= 0.11, p<0.05).

Not measured

41, Köbling
et al., 2020
Hungary
Cross-
sectional

Type D (Hungarian
version - modified
DS14 utilising 10
items)

Physical activity, diet
(each measured with
a single item) and
BMI (assessment tool
not reported)

Not reported Not measured Type D personality
associated with lower
physical activity (r= -0.14,
p<0.05)

Not reported

42, Lin et al.,
2020
Taiwan
Cross-
sectional

Type D (DS14 –

Taiwanese version)
Physical activity and
diet (subscales of the
Diabetes Self-Care
Scale – Chinese
version), BMI
(assessment method
not reported)

Not significant Not measured Type D personality
associated with lower
physical activity (t= 5.70,
p<0.05)

Type D personality
associated with less healthy
diet (t= 15.50, p<0.001)

43, Novak
et al., 2017
United
States
Cross-
sectional

Neuroticism
(subscale of BFI44),
negative affect
(subscale of the
Positive & Negative
Affect Schedule)

Physical activity and
diet (subscales of the
Summary of Diabetes
Self-care Activities
measure)

Not measured Not measured Direct: Neuroticism and
negative affect not
associated with physical
activity (not significant)
Indirect: Higher
neuroticism was associated
with lower physical activity
(B=0.12, p = 0.001, 95%
CI=-0.209, -0.064, R2 =

0.27) via higher depressive
symptoms and lower
couple-level diabetes
efficacy.
A one standard deviation
(SD) unit increase in
neuroticism is associated
with a 0.12 SD unit
decrease in physical activity
via the effect of neuroticism
on depressive symptoms,

Direct: Neuroticism
associated with healthy diet
r= -.23, p<.05. Negative
affect associated with healthy
diet r= -.38, p<.01
Indirect: Higher neuroticism
was associated with lower
healthy diet engagement
B=0.17, p= 0.003, 95%CI =
-0.264, -0.092 R2 = 0.54) via
higher depressive symptoms
and lower couple-level
diabetes efficacy.
A one standard deviation
(SD) unit increase in
neuroticism is associated
with a 0.17 SD unit decrease
in healthy diet engagement
via the effect of neuroticism
on depressive symptoms,

(Continued)
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TABLE 2 Continued

Author,
Year,
Country,
Study
design

Personality
construct

(measurement
tool)

Weight manage-
ment indices
(measurement

tools)

Findings

Body Mass
Index (BMI)

Adiposity Physical activity Healthy diet

and depressive symptoms
on couple-level diabetes
self-efficacy

and depressive symptoms on
couple-level diabetes self-
efficacy

44, Shao
et al., 2017
China
Cross-
sectional

Type D (DS14) BMI, waist
circumference, hip
circumference, waist-
to-hip ratio (self-
report survey or
medical records)

Not significant Not significant (DS14
Total score)
Negative affect subscale
showed a significant
negative relationship
with waist-hip ratio
(r=-.12, p<.01).

Not measured Not measured

45, Skinner
et al., 2014
Australia
Cross-
sectional

Big Five (BFI-44) BMI (clinical
examination)

An increase of 1 kg/
m2 was associated
with a 14% decrease
in Conscientiousness
(95% CI -20% to
-8%)
No other significant
relationships between
personality and BMI

Not measured Not measured Not measured

46,
Szymborska-
Kajanek
et al., 2006
Poland
Cross-
sectional

Big Five (NEO-FFI) BMI, waist-to-hip
ratio (clinical
examination)

Neuroticism was
higher and
conscientiousness
lower for those with
BMI over 30kg/m2
(obese range)
No other significant
relationships between
personality and BMI

Not significant Not measured Not measured

31, Vergès
et al., 2021
France
Cross-
sectional

Type A (Bortner
Scale)

BMI (assessment tool
not reported)

Not significant Not measured Not measured Not measured

32, Hall
et al., 2009
Canada
Prospective
cohort

Anxious
temperament
(Behavioural
Inhibition/
Behavioural
Approach Scales)

Physical activity
(Physical Activity
Scale for the Elderly
[PASE]), diet
(National Cancer
Institute Fat
Screener) and BMI

Not significant Not measured Negative relationship
between anxiety and
physical activity B=-0.179,
p<0.01 at follow-up

Not significant

33, Davies
et al., 2010
Australia
Prospective
cohort

Big Five (IPIP-
NEO-50)

Physical activity
(Godin leisure-time
exercise questionnaire
modified to assess 14-
day period)

Not measured Not measured Conscientiousness
positively correlated with
physical activity:
r=0.37 p<0.01.

Not measured

34, Helgeson
et al., 2016
United
States
Prospective
cohort

Unmitigated
communion
(Unmitigated
Communion Scale)

Physical activity (one
item - Did you
exercise today? [no/
yes]), diet (one item -
How much did you
follow your diet
today? [1=not at all,
5 = very much])

Not measured Not measured Not significant Participants higher in
unmitigated communion
reported more sub-optimal
diet consistency (R2=-0.22,
p=0.04).

(Continued)
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reported (k=5 (31, 39, 41, 42, 48): BMI; k=2 (35, 36):

physical activity).
3.4 Evidence synthesis

Table 3 summarises the associations between personality

traits and weight management indicators. In summary, across

eight studies assessing one or more Big Five domains (33, 37–39,
Frontiers in Clinical Diabetes and Healthcare 09
43, 45, 46, 48), weak-to-moderate significant associations were

observed between an indicator of weight management and

neuroticism (k=5 (37, 38, 43, 46, 48)/7, health compromising

associations), conscientiousness (k=6 (33, 37, 39, 45, 46, 48)/6,

health enhancing associations), and extraversion (k=1 (38)/6,

health enhancing association), openness (k=1 (48)/5, health

enhancing association) and agreeableness (k=1 (48)/5, health

compromising association). In addition, all studies assessing

Type D personality (k=5 (35, 36, 41, 42, 44)/5), negative affect
TABLE 2 Continued

Author,
Year,
Country,
Study
design

Personality
construct

(measurement
tool)

Weight manage-
ment indices
(measurement

tools)

Findings

Body Mass
Index (BMI)

Adiposity Physical activity Healthy diet

35, Li et al.,
2016
China
Prospective
cohort

Type D (DS14 –

Chinese version)
Physical activity
(assessment tool not
reported), BMI
(medical records)

Participants with
higher scores of type
D personality had a
significantly higher
BMI (t=2.37,
p=0.009)

Not measured Not reported Not measured

36, Nefs
et al., 2012
Netherlands
Prospective
cohort

Type D (DS14) Physical activity
(assessment tool not
reported), BMI
(clinical examination)

Not significant Not measured In women only, Type D
personality was associated
with less “active” health
behaviour, which relates to
daily activities of mild-to-
moderate intensity for at
least 2 hours per week

Not measured

37, Sanatkar
et al., 2020
Australia
Prospective
cohort

Big Five (BFI-44) Physical activity and
diet (subscales of the
Self-Management
Profile for Type 2
Diabetes (SMP-T2D)

Not measured Not measured Conscientiousness was
positively correlated with
physical activity:
r=0.15 p<0.05.

Conscientiousness was
positively correlated with
healthy diet:
r=0.31 p<0.01
Neuroticism was negatively
correlated with healthy diet:
r= -0.20, p<0.01.

38, Fan
et al., 2016
China
Randomised
Controlled
Trial

Extraversion and
neuroticism
(Eysenck
Personality
Questionnaire)

BMI, waist
circumference
(clinical examination)

Individualised
diabetes education
tailored to the
participants’
personality was
associated with a
greater reduction in
BMI (d=1.05,
p=0.002) than usual
care (non-
individualised
education)

Individualised diabetes
education tailored to
the participants’
personality was
associated with a
greater reduction in
waist circumference
(d=0.28, p=0.032) than
usual care (non-
individualised
education)

Not measured Not measured

39, Fisher
et al., 2014
United
States
Randomised
Controlled
Trial

Conscientiousness
(9-item sub-scale)

Physical activity
Community Health
Activity Program for
Seniors [CHAMPS]),
Diet (National
Cancer Institute
Percent Energy from
Fat Screener), BMI
(assessment method
not reported)

Not reported
(collected)

Not measured Those with both high
conscientiousness and self-
efficacy at baseline showed
the largest increases in
physical activity (F=4.43 p=
0.04)

Not significant
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(k=1 (43)/1), anxious temperament (k=1 (32)/1), locus of

control (k=1 (40)/1) and unmitigated communication (k=1

(34)/1) identified weak-to-moderate significant health

compromising associations with at least one weight

management indicator of interest. Only the study investigating

Type A personality (31) observed no relationship with

weight management.

3.4.1 Personality and physical activity
Eight of twelve studies investigating the relationship between

personality and physical activity reported significant

associations (32, 33, 36, 37, 39, 41, 42, 48). Specifically,

regarding Big Five personality traits, k=4 (33, 37, 39, 48)/4

studies found weak-to-moderate health enhancing associations

between physical activity and conscientiousness. Additionally,

k=1 (48)/4 studies identified weak health compromising

associations with neuroticism and agreeableness and a health

enhancing association with openness and physical activity.

Three (36, 41, 42) of the five studies that investigated the
Frontiers in Clinical Diabetes and Healthcare 10
relationship between Type D personality or negative affect and

physical activity reported a weak significant negative association.

However, Nefs et al. (36) reported that this association was

observed only for women. Also, whilst not finding significant

direct effects of neuroticism on physical activity, Novak et al.

(43) did find that higher levels of neuroticism were associated

with lower levels of physical activity through depressive

symptoms and couple-level diabetes efficacy. A weak, but

significant, negative association with physical activity was also

reported by the single study examining anxious temperament

(32). The studies assessing locus of control (40) and unmitigated

communion (34) found no associations with physical activity.

3.4.2 Personality and healthy diet
Eight studies (32, 34, 37, 39–43) investigated the relationship

between personality and healthy diet, of which five identified

significant associations (34, 37, 40, 42, 43). Specifically, k=2 (43)

(37)/3 studies utilising the Big Five personality traits found that

healthy diet was positively and moderately associated with
FIGURE 1

PRISMA Flowchart.
frontiersin.org

https://doi.org/10.3389/fcdhc.2022.1044005
https://www.frontiersin.org/journals/clinical-diabetes-and-healthcare
https://www.frontiersin.org


Geerling et al. 10.3389/fcdhc.2022.1044005
conscientiousness and negatively, weakly, associated with

neuroticism. Weak-to-moderate negative relationships with

healthy diet were also reported for Type D personality (k=1

(42)/2), negative affect (k=1 (43)/1), locus of control (k=1 (43)/

1), and unmitigated communion (k=1 (34)/1). The single study

examining anxious temperament (32) did not find a significant

relationship with healthy diet.

3.4.3 Personality, body mass index
and adiposity

Overall, five studies used the Big Five to examine the

relationship between personality and BMI (38, 39, 45, 46, 48)

and adiposity (38, 46) with three studies identifying significant

associations. A weak-to-moderate negative association was

observed between conscientiousness and BMI in k=2 (45, 46)/4

studies, and a moderate, positive relationship was observed

between neuroticism and BMI in k=1 (46)/4 studies. The RCT

study (38) assessing extraversion and neuroticism found that

tailoring the treatment group’s intervention based on

personality structure had a strong beneficial between groups

effect on BMI and a weak beneficial between groups effect on

waist circumference.

Of the k=5 (35, 36, 41, 42, 44) studies assessing Type D

personality and BMI, k=1 (35) found a weak positive

relationship. The k=1 (44) study to examine the association

between Type D personality and adiposity found a weak, but
Frontiers in Clinical Diabetes and Healthcare 11
significant, negative relationship between waist-to-hip ratio and

the negative affect subscale. There was no significant association

between Type A personality (k=1) (31), nor anxious

temperament (k=1) (32) and BMI.

4 Discussion

This is the first systematic review to examine the association

between personality and weight management in adults with type 2

diabetes. Neuroticism, conscientiousness, extraversion, openness,

agreeableness, Type D personality (negative affect and social

inhibition), anxious temperament, locus of control and

unmitigated communion, all displayed relationships across

indices of physical activity, healthy diet, BMI and adiposity.

Specifically, personality traits characterising negative

emotionality were associated with sub-optimal weight

management, while conscientiousness was associated with more

optimal weight management. None of the 17 studies had the

primary aim of investigating the association between personality

and weight management. There was substantial heterogeneity, in

terms of aims, study designs, and measurement.

Across identified studies, personality was most commonly

operationalised using the Big Five (15), which has emerged as the

most consistent representation of personality over the last 30

years. Relating other personality constructs to the Big Five can

therefore provide a robust and well accepted conceptualisation
FIGURE 2

Risk of bias and quality assessments for included studies.
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of the relationship between personality and weight management

in adults with type 2 diabetes. Anxious temperament, or anxiety,

is a facet of the neuroticism domain (49) and Type D personality

has been shown to represent neuroticism and reversed

extraversion (50). Elements of neuroticism, extraversion

(reversed) and (low) conscientiousness have been found to

represent locus of control (51–54), whereas unmitigated

communion shares features of agreeableness and neuroticism

(55, 56).

Considering review findings through a Big Five lens, the

personality constructs influencing weight management in adults

with type 2 diabetes relate to neuroticism (including from Type

D personality, external locus of control and anxious

temperament), conscientiousness, and (to some degree)

extraversion, openness and agreeableness (including from
Frontiers in Clinical Diabetes and Healthcare 12
unmitigated communion). However, examining only those

studies that specifically assessed the Big Five traits suggests

there is limited support for extraversion, openness and

agreeableness. In the case of extraversion, whilst more

frequently associated with weight management in the general

population personality literature, it is often conflicting in terms

of its health enhancing or compromising influence (12).

Regarding openness and agreeableness, the general population

personality literature has less frequently associated these traits

with weight management (12). Our review suggests that

neuroticism and conscientiousness have consistent associations

with weight management among adults with type 2 diabetes,

with limited and less consistent associations with extraversion,

openness and agreeableness, as observed in studies of

cardiovascular disease (24).
TABLE 3 Summary of the assessment of personality and the significance and direction of associations with weight management indices.

Author, Year Personality construct Weight management indices¤

Anxious
Temp.

Locus of
Control

Unmitigated
Communion

Type
A

Type
D

N E O C A BMI Adiposity Physical
Activity

Healthy
Diet

32, Hall et al., 2009 X NS – NS

40, Albargawi et al.,
2016

X NS –

34, Helgeson et al.,
2016

X NS –

31, Vergès et al.,
2021

X NS

41, Köbling et al.,
2020

X NR – NR

35, Li et al., 2016 X + NR

42, Lin et al., 2020 X NS – –

36, Nefs et al., 2012 X NS –

44, Shao et al., 2017 X NS –

33, Davies et al.,
2010

X X X X* X +

48, Elran-Barak et al.,
2019

X* X X* X* X* NS +N (3m walk)

-N (hand grip)

+C hand grip)

+A (3m walk)

+O hand grip)

45, Skinner et al.,
2014

X X X X* X –

37, Sanatkar et al.,
2020

X* X X X* X +C +C

-N

46, Szymborska-
Kajanek et al., 2006

X* X X X* X +N

- C
NS

43, Novak et al., 2017 X*NA X* NS -N

-NA

38, Fan et al., 2016 X* X* GD GD

39, Fisher et al., 2014 X* NR + NS
fron
Outcome measures do not imply a primary outcome of the study, X* signifies which personality factor demonstrated the significant association (if more than one tested), N Neuroticism, E
Exraversion, O Openness, C Conscientiousness, Agreeableness, XNA Negative Affect subscale, - signifies a negative association, + signifies a positive association, NS: finding not significant,
NR: finding not reported, -NA: negative association with negative affect, +N positive association with Neuroticism, -N negative association with Neuroticism, +C positive association with
Conscientiousness, -C negative association with Conscientiousness, +A positive association with Agreeableness, +O positive association with Openness, GD group differences found
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Despite the literature’s conflicting evidence of extraversion’s

health enhancing and compromising relationships, the greater

social confidence linked to extraversion has been associated with

healthcare attendance (57). Our findings indicate that the social

self-efficacy and support structures that extraversion foster may

be associated with health protective weight management

behaviours and outcomes. The impact of spousal support

dynamics in two of the studies (34, 43) also demonstrated the

involvement of neuroticism and agreeableness in weight

management behaviours. The latter study providing evidence

of a mechanism for how reduced self-care, including the negative

impact this has on weight management behaviours, is

manifested through personality and traits that prioritise others,

as is the case in unmitigated communion.

While few studies have examined the role of personality in

weight management for type 2 diabetes, there is more extensive

evidence for the role of self-efficacy and diabetes distress (10, 58).

Two studies included in this review demonstrated the conceptual

similarities, and interaction between, self-efficacy and

conscientiousness (39), as well as diabetes distress and

neuroticism (37), and their respective optimal and sub-optimal

relationships with weight management. Therefore, personality

may explain a person’s capacity for maintaining optimal levels

of diabetes self-efficacy and/or their experience of diabetes distress,

and the subsequent influence on weight management behaviours.

Indeed, previous research has identified neuroticism’s

involvement in the experience of negative emotions and their

association with sub-optimal glucose outcomes (59) as well as

medication taking behaviour (60). With regard to self-efficacy, the

organisation, planning and discipline that define the trait

conscientiousness have been shown to be associated with

optimal performance and coping with daily regimens and

routines such as foot checking behaviour (61), glucose

monitoring (37) as well as HbA1c outcomes (62).

In contrast with cardiovascular disease, diabetes research

regarding personality’s relationship with weight management is

in its infancy. Despite this long history of cardiovascular disease-

based personality research, with replicated findings of

association (24), there are few applied examples of personality-

informed interventions in cardiovascular disease research.

Perhaps progressively in this regard, one diabetes study (38)

included in this review conducted a diabetes education

intervention with content tailored to the personality of

participants with positive results, suggesting further research is

warranted. There are calls for a more individualised approach to

clinical care and diabetes management based on personal traits,

skills and education (38, 39). Yet, personality-weight

management research in type 2 diabetes is limited. With the

specific pharmacological and hormonal weight management

challenges unique to diabetes, it is therefore important to
Frontiers in Clinical Diabetes and Healthcare 13
establish any consistent personality-weight management

relationships so that personality-informed management

can advance.

The utility of evaluating personality within a clinical setting

for routine behaviour change counselling is unclear, particularly

given consultations are unlikely to allow for comprehensive

measurement due to time constraints. Inclusion within

diabetes education programs may be more feasible. For

example, Fan et al. (38) tailored a diabetes education program

to the personality of participants. By personalising the detail and

emphasis regarding self-care plans, targets, involvement of

family members, information on complications, medications

and device use depending on participants’ trait configuration,

weight management indicators improved. Understanding for

whom novel interventions will most likely be effective for is an

important component that personality assessment may be able

to address. A long-standing view of personality was that it was

unmalleable (63). But more recent research has found

personality can change over time (63) and that bidirectional

relationships exist between personality and weight management

(64), which opens up new directions for personality-informed

interventions and research.

Several limitations of the included studies should be noted.

Whilst an inclusion criterion was the use of a validated

personality inventory, comprehensive personality assessment

was limited in some studies, e.g. short-forms, single domains,

or measures that do not provide a full assessment of personality.

The use of unvalidated, single-item weight management

measures also reduced the validity of the findings, as did the

reliance of several studies on self-reported BMI, diet and

physical activity levels for which objective measures are

available. Further, several studies did not address potentially

confounding factors, which may alter the true strength of

association between personality with weight management. For

example, heterogeneity in study duration, diabetes duration and

diabetes management strategies, all of which can influence

weight management outcomes in isolation, may further

complicate the role of confounding factors further.

Comparisons across studies were also complicated by varied

operationalisation of personality constructs, and together with

the disparity in independent variables included, meant meta-

analysis was not possible. The weak-to-moderate effect sizes

reported across studies in this review should therefore be

interpreted with these limitations in mind until research in

this area expands and direct comparisons can be made.

Finally, a certain degree of publication bias may also apply to

this review with respect to the inclusion of certain studies and

the interpretation of the outlined criteria.

A key strength of this review is the methodological rigour used

including the five databases searched and the involvement of the
frontiersin.org

https://doi.org/10.3389/fcdhc.2022.1044005
https://www.frontiersin.org/journals/clinical-diabetes-and-healthcare
https://www.frontiersin.org


Geerling et al. 10.3389/fcdhc.2022.1044005
lead author across the entire screening, data extraction and quality

appraisal process, assisted by other members of the team. Broad

inclusion criteria without limiters on personality assessment,

weight management, diabetes complications or other

comorbidities was also a strength, ensuring studies with

differing primary objectives were identified for inclusion. Whilst

an extensive systematic search was completed, the review may be

limited by the exclusion of relevant studies that were not

published in English.

Weight management is an important component of type 2

diabetes self-management. This novel systematic review

identified 17 studies among adults with type 2 diabetes, with

evidence emerging for weak-to-moderate relationships between

weight management and the personality constructs of

neuroticism and conscientiousness. Such findings are

consistent with the conclusions drawn in general and

cardiovascular disease populations regarding the role of

personality in health behaviours and/or weight outcomes.

However, despite the unique weight management challenges in

diabetes, it is evident that the personality-weight management

relationship in type 2 diabetes is under-researched. Further

investigation is warranted in which the primary aim focuses

on this relationship, and a comprehensive assessment of

personality and weight management is undertaken, employing

validated self-report measures and objective assessment of health

behaviours and weight outcomes.
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