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Abstract. Background and aim of the work. Type 2 Diabetes Mellitus (T2DM) is a multifactorial disease, and
it is considered a worldwide challenge for its increasing prevalence and its negative impact on patients’ well-
being. Even if it is known that self-care is a key factor in reaching optimal outcomes, and males and females
implement different self-care behaviors, sex-related differences in self-care of patients with T2DM have been
poorly investigated. Especially, an overall view of the available evidence has not yet been done. Accordingly,
this review aims to summarize, critically review, and interpret the available evidence related to the sex-related
differences in self-care behaviors of patients with T2DM.Merhods. An extensive literature review was per-
formed with a narrative synthesis following the PRISMA statement and flowchart through four databases:
PubMed, CINAHL, Scopus, and Embase. Results. From the 5776 identified records by the queries, only 29
articles were included, having a high-quality evaluation. Both females and males with T2DM must improve
their self-care: more males reported performing better behaviors aimed at maintaining health and clinical
stability (i.e., self-care maintenance) than females, but mainly in relation to physical activity. On the other
hand, more females reported performing adequate behaviors aimed at monitoring their signs and symptoms
(i.e., self-care monitoring) but with worse glycemic control and diabetic complications (i.e., self-care manage-
ment). Conclusions. This review firstly provides an overall view of different self-care behaviors implemented
by males and females with T2DM, showing that self-care management should be improved in both sexes.
Health education must include the problems related to the diabetic pathology and the patient’s own charac-
teristics, such as sex. (www.actabiomedica.it)
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Introduction worldwide, preceded only by high blood pressure and
tobacco (1). Moreover, extensive epidemiologic studies

World Health Organization (WHO) esti- show that T2DM incidence is increasing worldwide.
mates that Type II Diabetes Mellitus (T2DM) is It affects 463 million people, with the overall figure
the third-highest risk factor for premature mortality ~ predicted to rise to 629 million by 2045 and accounts
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for approximately 90% of all patients with diabetes (2).
T2DM management is mainly focused on monitoring
blood glucose levels, taking medication, and educating
patients to maintain healthy behaviors (i.e., self-care
behaviors) (3), which is fundamental to achieving good
clinical outcomes and quality of life (3,4).

Self-care is a complex and natural decision-making
process to maintain health, especially amongst chronic
patients (4-6), such as patients with T2DM. According
to Riegel’s theory, self-care behaviors could be influ-
ence actions aimed at maintaining both physiological
and emotional stability (i.e., self-care maintenance),
which facilitates the perception of specific signs and
symptoms (i.e., self-care monitoring) and is directed
at managing these upon onset (i.e., self-care manage-
ment) (4,6). Overall, self-care maintenance, moni-
toring, and management are influenced by self-care
self-efficacy, which is the level of confidence people
have in their ability to perform adequate self-care, and
self-care self-efficacy (4,7,8).

Since the strategic role of self-care behaviors im-
plemented on the health outcomes of patients with
chronic pathology is evident and well recognized (9-
12), recently, many authors have been concentrating
on the study of self-care determinants that can deter-
mine clinical outcomes, such as sex (9,10,13-17). In
fact, understanding sex-related differences in self-care
among chronic patients has a key role into designing
evidence-based educational interventions and improv-
ing health outcomes. Also, in epidemiology, a signifi-
cant difference between men and women in patients
with T2DM, and other sex-related differences are
highlighted in the presence of different genes and hor-
mones, partially determined by environmental expo-
sure (18,19). The field of sex-related differences is also
studied in metabolic response to treatments (20), qual-
ity of life (21), and psychosocial variables (22). How-
ever, these differences should be considered together
with the most common T2DM health determinants,
which strongly influence treatment outcomes in peo-
ple with T2DM (17,22), such as wellbeing, self-care
and self-efficacy (23).

Therefore, to the best of our knowledge, there is
a lack of synthesis regarding the sex-related differ-
ences in self-care behaviors in patients with T2DM.
Indeed, the recent literature presents few empirical

studies, and globally, these differences are confused
and fragmented (24). This gap represents a draw-
back for the current need to plan strategic education
interventions to support self-care in patients with

T2DM.

Aims

The aim of this study was to summarize, criti-
cally review, and interpret the evidence related to
sex-related differences in self-care behaviors of pa-

tients with T2DM.

Methods
Study design

It was performed an extensive literature search
with a narrative synthesis (25). The articles included
are published until September 2020, without an initial
temporal limit, and they explored and described the
sex-related differences regarding self-care behaviors in

patients with T2DM.
Search method and study selection

The selection of studies for inclusion was per-
formed according to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
statement and flowchart (26). The PRISMA state-
ment is an evidence-based minimum set of items to
ensure the rigor of systematic searches and decrease
selection bias, while the PRISMA flowchart identifies
four phases (i.e., identification, screening, eligibility,
and inclusion) that help guide the choice of records
(26) (Figure 1). For this review, a three-stage approach
was used for data synthesis because it was not possible
to perform a meta-analysis due to the methodologi-
cal and clinical heterogeneities among the included
studies. Using keywords, such as ‘Self-care behaviors’;
‘Sex-related difference’; “Type 2 diabetes mellitus’ and
their synonyms, the following literature databases
were used: PubMed, Scopus, Embase and CINAHL.
In addition, was performed an open search on Google
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Figure 1. PRISMA flow chart

Scholar. The main inclusion criteria were: (a) focused
on sex-related differences in self-care behaviors of pa-
tients with T2DM, (b) primary research with quanti-
tative study designs, (c) published in English. Finally,
we also carried out backwards and forward citation
tracking and we examined the reference lists (citation
chasing) of included studies for the identification of
additional studies (27). The only exclusion criterion
was the low quality of papers after the appraisal of
the eligible articles as requested for phase 3 of the
PRISMA flow chart, as described below. The search
syntax for bibliographic database searching is shown
in Table 1.

The selection process (Figure 1) was indepen-
dently conducted by two authors (IB and FD), and,
with a third researcher (CA), was conducted a dis-
cussion to reach a consensus to solve potential disa-
greements at each phase. During phase one (i.e.,
identification) were to find 5776 records, of which
97 records remain after duplicates removal and after
the screening based on the title. Accordingly, in this

screening phase (i.e. phase two), each screened record’s
abstracts were assessed, and 55 records were excluded
because their content did not meet the inclusion cri-
teria (i.e. not written in English, were either based on
qualitative research methodology or they were not re-
lated to the research question).

The quality appraisal of the 29 papers in the inclu-
sion phase (i.e., phase 3) was assessed by the independ-
ent work of two authors (IB, FD), using standardized
Checklist from the Joanna Briggs Institute Critical
Appraisal tools for use in JBI Systematic Reviews
(28). The JBI Checklist critical appraisal tool consists
of 8 criteria related to qualitative research philosophy,
research design, and trustworthiness (Table 2). The
overall scoring, which indicates the two authors’ as-
sessment (i.e., Yes, No, Unclear or Not/Applicable),
was discussed within a consensus meeting. The au-
thors’ agreement had to concern with their degree of
credibility. Any disagreements between the authors
were solved by consensus discussion or referred to a

third reviewer (CA).
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Table 1. The search syntax for bibliographic database searching

Database | Search Syntax Search Date | Articles

PubMed | ((“diabetes mellitus, type 2”[MeSH Terms] OR “type 2 diabetes mellitus”[ Text Word]) 07 Sep. 2020 | 5195
OR “diabetes type 2”[All Fields]) AND (“adult”’[MeSH Terms] OR “adult”[All Fields]
OR “adults”[All Fields] OR adult*[Text Word]) AND ((behavior*[ Text Word] OR
“self-concept”[MeSH Terms] OR “self-concept”[All Fields] OR “self-concept”[ Text
Word] OR “self-confidence”[ Text Word] OR “self confidence”[ All Fields] OR “self ef-
ficacy’[MeSH Terms] OR “self efficacy”’[All Fields] OR “self efficacy”[ Text Word]) OR
(“Blood Glucose Self-Monitoring”[ MeSH Terms] OR “self monitoring”[All Fields] OR
“self monitoring”[Text Word”) OR (“self management”[MeSH Terms] OR “self manage-
ment”[Text Word]) OR (“self care”’[MeSH Terms] OR “self care”[All Fields] OR “self
care”[MeSH Terms] OR “self-care”[ Text Word]) OR (“Self Medication’[MeSH Terms]
OR “self medication”[ All Fields] OR “Self Administration”[MeSH Terms] OR “self
administration”[ All Fields])) AND (“Sex Characteristics”[MeSH Terms] OR “sex dif-
ference”[All Fields] OR “sex-related difference”[ Text Word] OR “gender difference”[All
Fields] OR “gender differences”[All Fields]))

Scopus TITLE-ABS-KEY ((“diabetes mellitus, type 2” OR “type 2 diabetes mellitus” OR “dia- 07 Sep. 2020 428
betes type 2”) AND (adult OR adults) AND (behavior OR behaviors OR “self concept”
OR “self concept” OR “self-confidence” OR “self confidence” OR “self efficacy” OR “self
efficacy” OR “Blood Glucose Self-Monitoring” OR “self monitoring” OR “self manage-
ment” OR “self management” OR “self care” OR “self-care” OR “Self Medication” OR
“Self Administration”) AND (“Sex Characteristics” OR “sex difference” OR “sex-related
difference” OR “sex-related differences” OR “gender difference” OR “gender differences”))

Embase (“diabetes mellitus, type 2” OR “type 2 diabetes mellitus” OR “diabetes type 2”) AND 07 Sep. 2020 127
(adult OR adults) AND (behavior OR behaviors OR “self concept” OR “self concept”
OR “self-confidence” OR “self confidence” OR “self efficacy” OR “self efficacy” OR
“Blood Glucose Self Monitoring” OR “self monitoring” OR “self management” OR “self
management” OR “self care” OR “self-care” OR “Self Medication” OR “Self Administra-
tion”) AND (“Sex Characteristics” OR “sex difference” OR “sex-related difference” OR
“sex-related differences” OR “gender difference” OR “gender differences”)

CINHAL | TX ((diabetes mellitus, type 2) OR (type 2 diabetes mellitus) OR (diabetes type 2)) AND | 07 Sep. 2020 26
(adult OR adults) AND (behavior OR behaviors OR (self concept) OR (self-concept)
OR (self confidence) OR (self confidence) OR (self efficacy) OR (self-efficacy) OR
(Blood Glucose Self- Monitoring) OR (self monitoring) OR (self-management) OR (self
management) OR (self care) OR (self-care) OR (Self Medication) OR (Self Administra-
tion)) AND ((Sex Characteristics) OR (sex difference) OR (sex-related difference) OR
(sex-related differences) OR (gender difference) OR (gender differences))

Table 2. JBI ChecKklist - Critical appraisal

Author, year Item1 |Item2 |Item3 |Item4 |Item5 |Itemé6 |Item7 |Item8 | Total
Caruso R., 2020 FD 1 1 1 1 1 1 1 1 8
1B 1 1 1 1 1 1 1 1 8
Sahin S., 2020 FD 1 1 1 1 2 1 1 3 6
1B 1 1 1 1 3 3 1 1 6
Tokunaga-Nakawatase Y., 2019 | FD 1 1 1 1 1 1 1 1 8
1B 1 1 1 1 1 1 1 1 8
Boonsatean W., 2018 FD 1 1 1 1 1 1 1 3 7
1B 1 1 1 1 3 3 1 1 6
Alghafri T. S.,2017 FD 1 1 1 1 1 1 1 1 8
1B 1 1 1 1 1 1 1 1 8
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Data Extraction, Analysis and Synthesis

The included articles were analyzed according
to a narrative analysis approach (25). Specifically,
the authors read the full texts several times to get an
overview of the content of each paper (Table 3) in ac-
cordance with the following format: (a) first author
and publication’s years, (b) population/geographic area
(c) study aim, (d) study methodology and design and
(f) main results. After the entire research team pro-
vided an account of the main findings and seeing that a
meta-analysis was not feasible for high heterogeneity,
the authors, to allow better interpretation and usabil-
ity of the results within the scientific literature, agreed
to consider the ‘Middle-Range Theory of Self-Care
of Chronic Illness’ as the framework that better rep-
resented these results (6). Therefore, the results were
grouped into self-care maintenance, self-care moni-
toring, self-care management, and determinants of
self-care (i.e. some psychosocial factors can be con-
sidered associated to self-care activities, such as social

support and self-efficacy) (29) (Table 4).

Results

Of the 29 included articles, 25 reported cross-
sectional data collection (Table 3), and most of them
(n=12) were conducted in American countries (USA,
Canada, and Mexico). Of the other articles, eight
were conducted in European countries (Italy, United
Kingdom, Spain, Germany, Austria, and Norway),
and nine in Middle Eastern countries (Japan, China,
Nepal, Thailand, Oman, Iran, and South Korea). The
included articles’ data extraction identified four main
areas belonging to self-care maintenance, self-care
monitoring, self-care management, and determinants
of self-care (Table 4).

In general, some articles reported results on the
self-care construct in general which highlight the
non-homogeneity of the results that emerged from
this review. Caruso et al. 2020 (17) found that females
perform equal or better self-care than males, while the
same authors in 2017 (30) reported that there were no
significant sex-related differences related to self-care.
Previous studies showed the same disagreement: Yin J.

2016 (31) reported that females were more intensively
treated and had better self-care behaviors with high
levels of treatments’ adherence; while Choi J.S., 2015
(32) stated that older (> 70 years) men scored slightly
higher on diabetes self-care behaviours compared to
older women but with no statistically significant dif-
ference, and, finally, Mansyur C. L. 2015 (33) reported
that women had significantly lower self-care adher-
ence than men. Additionally, a more specifical narrative
analysis was performed, and four main areas describing
an overall view of sex-related differences emerged from

the results of 29 included articles (Table 4).

Self-care Maintenance: diet and weight control,
exercise and physical activity, medications and
insulin therapy

Eighteen studies reported results on self-care
maintenance activities. Overall, despite substantial
evidence showing that males practised more adequate
physical activity than females, conflictual results were
found on dietary, weight and concomitant factors
(i.e. foot care, smoke and alcohol).

Boonsatean W. et al. 2018 (34) showed that men
performed higher scores of dietary control than women,
similarly to Vaccaro J. A.2012 (35) and Shrestha A.
D.2013 (36) that reported that lesser women were fol-
lowing the recommended healthy diet practices than
men, and to Misra R.2009 (37) that found that fe-
males were also more likely to report difficulty with di-
etary adherence. Conversely, Avedzi H. M. et al. 2017
(38) and Vitale M. et al. 2016 (39) stated that women
consumed more legumes, vegetables, fruits, eggs, and
milk and avoided high fats/caloric foods than men,
like Naicker K. et al. 2017 (40) that reported a greater
tendency of avoiding saturated fats in women. In this
regard, Vitale M. et al. 2016 (39) highlighted some
discordant points in the eating behaviour of males and
females: it seems that the proportion of energy from
total fat and saturated fat was significantly higher in
women than in men, but in women, the intake of fi-
bre was significantly higher than in men with a lower
global glycaemic load of the diet. And again, Chiu C.
et al. 2011 (41) stated that women have better dietary
habits but significantly higher BMI than men. Finally,
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Table 4. Data Synthesis within the Middle-Range Theory of Self-Care of Chronic Illness framework

Self-care

Author, year Maintenance

Monitoring

Self-care
determinants

Self-care
Management

Self-care

Caruso R., 2020

X X X

Sahin S., 2020

Tokunaga-Nakawatase Y., 2019

Boonsatean W.,2018

Alghafri T. S.,2017

>

Aghili R., 2017

M| P > <] e

Avedzi H. M., 2017

Caruso R., 2017

>

Naicker K., 2017

Rossi M. C., 2017 X

Lipscombe C., 2016

Mansyur C. L., 2016

>
>
| PP | e

Vitale M., 2016 X

Yin ., 2016

>

Choi . S., 2015

>

Cuevas H. E., 2015

Mansyur C. L., 2015

>

Lipscombe C., 2014

Shrestha A. D., 2013

Badawi G., 2012

M|

Vaccaro J. A., 2012

M|

Chiu C., 2011

Cherrington A., 2010

Kacerovsky-Bielesz G., 2009

>

Misra R., 2009

>

|| R

Taru C., 2008 X

Nau D. P, 2007

>~

Brown S. A., 2000 X

Hawthorne K., 1999

X X

Total N° 29

18 (62%)

11 (38%) 5(17%) 19 (65%)

Taru C. et al. 2008 (42) assumed that for females,
“reducing the amount of cooking salt” may be more
effective for reducing dietary intake than simply em-
phasizing the need to reduce such intake.

Specifically, on weight control, Tokunaga-
Nakawatase Y. et al. 2019 (43) reported that

non-obese-but-overeating female patients showed
higher levels of HbA1lc than not-overeating females,
unlike the males. Aghili R. 2017 (44) affirm that
women tend to have higher BMI compared to men.
Similarly, Mansyur C. L. 2015 (33) found that women

tended to be significantly more obese than men,
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although both T2DM men and women tended to be
obese on average; and Rossi M. C. et al., 2017 (45)
report that higher levels of total and LDL-cholesterol,
and BMI were found in women. Badawi G. et al., 2012
(46) add that obesity was associated with poorer health
status in women but not in men. Also, Vitale M. et
al. 2016 (39) agree that BMI was significantly higher
in women; instead, Kacerovsky-Bielesz G. et al., 2009
(22) confirm that BMI tended to be higher in women
but did not significantly differ compared with men.

Considering the physical activity, Boonsatean W.
et al., 2018 (34) showed that men reported practic-
ing more physical activity than women. Alghafri T.S.
et al., 2018 (47) also agree that compared to males,
females were less physically active and tended to report
longer sitting time. Also, Rossi M. C. 2017 (45) and
Chiu C. 2011 (41) reported that women had statisti-
cally significant poorer scores for physical functioning
and self-care activities dedicated to physical activities.
On the same line, Shrestha A. D.et al. 2013 (36) found
that women were straggling behind men in the rec-
ommended exercise for at least five days a week. But,
Badawi G. et al., 2012 (46) concluded that physical
activity was associated with better health status in men
only, and Kacerovsky-Bielesz G. et al., 2009 (22) re-
ported that more women than men performed regular
physical exercise.

Based on medications, insulin therapy, and risk
factors control, Brown S.A. et al., 2000 (48) reported
that among individuals treated with diet only, males
exhibited higher HbAlc levels than females; con-
versely, for individuals on insulin only, females showed
a higher mean of HbAlc compared with males. Aghili
R. et al., 2017 (44) add that the basal insulin dose
was higher in women compared to men, and Chiu C.
et al. 2011 (41) concluded that there were no signifi-
cant sex-related differences in the medication adher-
ence. Investigating blood pressure as a concomitant
factor for diabetes, Aghili R. et al. 2017 (44) affirm
that diastolic blood pressure was significantly higher in
men, as well as Vitale M. et al. 2016 (39) reported that
diastolic blood pressure was slightly lower in women
than in men. Sahin et a., 2020 (49) reported that the
male sex is a determinant of good foot care behaviour;
on the contrary, Rossi M. C. et al., 2017 (45) reported
that women showed higher adherence than men to

self-care activities dedicated to foot care. Lastly, Rossi
M. C.etal., 2017 (45) found that women were less fre-
quently smokers than men and Kacerovsky-Bielesz G.
2009 (22) found that more women than men reported
no or very rare alcohol consumption.

Self-care Monitoring: glycaemic control and blood
glucose testing

Eleven studies reported results on self-care moni-
toring activities. Overall, despite substantial evidence
showing that females practiced greater adequate blood
glucose monitoring than males, these latter seem to
have a higher level of glycemic control in terms of
lower HbAlc.

Caruso R. et al. 2020 (17) found that self-care
monitoring was lower among males when compared
with females, while Lipscombe C. et al. 2016 (50)
stated that more females than males never checked
their blood glucose levels, but Cuevas H. E. et al. 2015
(51) specifies that more females than males checked
blood glucose levels more than one time per week.
Instead, Rossi M. C. et al. 2017 (45) and Chiu C.
2011 (41) reported that women showed higher ad-
herence than men to self-care activities dedicated to
self-monitoring of blood glucose even if they have sig-
nificantly higher levels of HbAlc than men. Alghafri
T. S. 2018 (47) too, reported that compared to males,
there were significantly more females with uncontrolled
diabetes, in accordance with Boonsatean W. et al. 2018
(34), Aghili R. 2017 (44), Shrestha A. D. et al. 2013
(36), and Hawthorne K. et al. 1999 (52) that reported
that women had poorer glycemic control than men. On
the contrary, Vitale M. et al. 2016 (39) reported that glu-
cose control, evaluated as HbAlc, was marginally better
in women, while Kacerovsky-Bielesz G. et al. 2009 (22)
found that in women, HbAlc tended to be higher, but
did not significantly differ compared with men.

Self-care Management
Only five studies reported results on self-care

management. Studies on this topic are described in
detail below.
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Boonsatean W. et al. 2018 (34) and Chiu C. et al.
2011 (41) found a higher incidence of diabetic compli-
cations among women, despite a demonstrated higher
mean score for glucose management and healthcare
use than men. On the contrary, Rossi M. C. et al
2017 (45) found that women had a lower prevalence of
known diabetes complications than men. Meanwhile,
Hawthorne K. et al. 1999 (52) reported that knowl-
edge of diabetic complications was generally low, lower
in women than in men. Finally, Caruso et al. 2020
(24) reported that males, having been diagnosed with
diabetic neuropathy, were associated with inadequate
self-care management; on the contrary, females, hav-
ing been diagnosed with T2DM from <10 years and
having diabetes retinopathy showed a lower risk of in-
adequate self-care management.

Self-care’s determinants: psychosocial factors
associated with self-care activities

Nineteen studies investigated self-care behaviors’
determinants. Overall, a substantial amount of evi-
dence reported more diabetes-related psychological
difficulties and a lower perception of social support
in females than in males. Furthermore, these stud-
ies highlighted the fundamental role of self-efficacy
as a self-care determinant and mediator, but its level
was found to be significantly lower in females than
in males.

Aghili R. et al. 2017 (44) report that women un-
der the age of 55 reported a higher level of distress, de-
pression, anxiety and worse quality of life compared to
men in the same age group, in accordance with Caruso
et al. 2017 (30) that report that men perception of
wellbeing is higher than in women, while the level of
anxiety and depression are higher in women. Badawi
G. et al. 2012 (46) reported that men were more likely
to rate their health as excellent, while women were
more likely to rate their health as good, fair or poor.
Also, Naicker K. et al. 2017 (40) reported that more
women than men had either depressive or anxious
symptoms but was found strong associations between
depression/anxiety and glycemic control in men only,
while Yin J. et al. 2016 (31) found an association be-
tween poor glycemic control and depressive symptoms

both in men and women but was more common in
women than in men. Instead, Nau D. P. et al. 2007
(53) found a significant association between depres-
sion severity and worse medication adherence in men,
while women were relatively adherent regardless of
depressive symptom severity. However, Lipscombe C.
et al. 2014 (54) reported that women were more likely
than men to report having mild and moderate-severe
anxiety symptoms; moreover, mild anxiety symptoms
were associated with an increased odds of inactivity
in women only, whereas moderate to severe anxiety
symptoms were associated with an increase in the odds
of inactivity for men only. The same authors found a
similar association in 2016 with diabetes distress (50).
On the same aspect, Rossi M. C. et al. 2017 (45) re-
ported statistically significant poorer scores for psy-
chological wellbeing, empowerment, diabetes-related
distress, satisfaction with treatment, barriers to medi-
cation taking, satisfaction with access to chronic care
and healthcare communication, and perceived social
support in women than men. Shrestha A. D. et al. 2013
(36) found that women tend to present more depres-
sive somatic symptoms associated with diabetes while
men were more likely to present fatigue, muscle aches
and sexual dysfunction. According to Chiu C. et al.
2011 (41), women had lower scores than men on dia-
betes coping status, perceived control, self-efficacy, and
perceived family support but higher scores on depres-
sive symptoms than men. Also, Kacerovsky-Bielesz G
et al. .2009 (22) found that women tended to express
a lower degree of satisfaction with social support. On
the contrary, Misra R. et al. 2009 (37) reported that
females reported higher social support compared to
their male peers.

Caruso R et al. 2017 (30) found that men have a
higher perception of self-eflicacy than women. Moreo-
ver, Cherrington A. et al. 2010 (55) reported that there
is strong evidence that diabetes self-efficacy mediates
the effect of depressive symptoms on glycemic control
for males. In the same area, Boonsatean W. et al. 2018
(34) found that men felt more confident in the treat-
ment given by the health professionals and showed
higher confidence in the treatment effectiveness than
women. Deepening, Mansyur C. L. et al. 2016 (56)
reported that men who were more discouraged from
following a healthful diet but who ate the same foods
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tended to have lower Self-efficacy, while women who
received more support and who ate the same foods
as their families tended to have higher Self-efficacy.
The same author (33) found that women had signifi-
cantly lower self-efficacy (SE) and tended to perceive
that they received lower levels of support. Shrestha A.
D. et al. 2013 (36) reported that men who had higher
self-efficacy had better dietary practice, while women
with lower self-eflicacy could not follow a good diet.

Caruso R. et al. 2020 (24) reported that in females,
a higher level of persistence in self-care self-efficacy as
a determinant of adequate self-care maintenance, while
in both males and females, persistence higher level of
self-care self-efficacy was associated with a decrease in
the risk of inadequate self-care management. Moreo-
ver, among males, being an active worker was associ-
ated with inadequate self-care maintenance, while low
income was associated with inadequate self-care main-
tenance only in females. On the same line, Choi J. S.
et al. 2015 (32) stated that the number of diabetes-re-
lated complications, diabetes self-efficacy, and depres-
sion were significant predictors of self-care behaviors
in older men; while in older women, the predictors
were diabetes self-efficacy, depression, duration of dia-
betes, and barriers to diabetes self-care.

Discussion

Our literature review provided an overall per-
spective on the evidence related to sex-related differ-
ences in self-care behaviors of patients with T2DM.
We discovered 29 primary studies emerging by data-
bases search, showing a growing interest in this topic
by researchers; accordingly, the literature is extensive,
but results are often fragmented and contradictory,
undermining the effective possibility for nurses and
clinicians to establish interventions to support the
lacking areas of diversity between males and females
with T2DM in the implementation of their self-care
behaviors. So, we wanted to summarize and interpret
evidence about sex-related differences in self-care
among this population. For this aim, our study can
be considered innovative and very useful in clinical
practice, as it will allow combining each individual re-
search effort into a global vision.

As already highlighted, self-care has a crucial role
in determining a positive clinical trajectory among
patients with chronic diseases (57). Sex-related dif-
ferences are an important feature of the real world,
as men and females perform many aspects of biology,
physiopathology, and clinical issues in a specific way. It
is possible to recognise males’ and females’ peculiarities
in self-care behaviors. Indeed, it was found that males
and females with T2DM performed self-care differ-
ently; more males reported performing better behav-
iors aimed at maintaining health and clinical stability
(i.e., self-care maintenance) than females, but mainly
concerning physical activity. On the other hand, more
females reported performing adequate behaviors aimed
at monitoring their signs and symptoms (i.e., self-care
monitoring) but with worse glycemic control and dia-
betic complications (i.e., self-care management). These
results are relevant because they clarify what is known
about this aspect, which is fundamental for designing
future research and implementing evidence-based per-
sonalized educational interventions for both sexes.

Self-care maintenance refers to those behaviors
performed to improve wellbeing, preserve health, or
maintain physical and emotional stability (5,58), and
it represents the first step to staying healthy. Specifi-
cally, most of the included studies explored self-care
maintenance behaviors, focusing on physical activity,
diet, weight control behaviors, and treatment adher-
ence of patients with T2DM. Many available studies
argued that males practiced greater physical activity
than females, thus highlighting the need to develop
women tailored educational interventions to support
physical activity. Even if regular physical activity pro-
vides an important benefit to the health of women, in
general, women are often more sedentary than men
(59), and participation in physical activity decreases as
women age (60), increasing the risk for cardiovascu-
lar disease, diabetes, hypertension, colon cancer, and
depression (61). For women with T2DM, physical
activity is more important because empirical evidence
shows that increasing physical activity, along with di-
etary changes, can dramatically decrease the risk of
developing type 2 diabetes (62). However, the current
evidence of sex-related differences in diet, weight, foot
care, smoke and alcohol need to be improved to settle
doubts coming from contradictory results.
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Meanwhile, females reported more adequate
self-monitoring behaviors (i.e., blood glycemic control)
than males, but our results show also that females with
T2DM generally report more inadequate glycemic con-
trol (i.e. higher level of HbA1c) than males. This result
is comparable to what is reported by adults with TIDM
(9). These findings may suggest that other inadequate
behaviors, such as self-care maintenance behaviors, of-
ten reported by females with diabetes, could negatively
influence glycemic control so much that the positive in-
fluence of reported adequate levels of self-care monitor-
ing seems exceeded. However, this hypothesis needs to
be empirically tested. Future empirical studies would be
useful to understand the previous research that showed
worse glycemic control among females who performed
better blood glucose monitoring than males and vice-
versa. These results are contrary to those of studies
showing that adequate self-monitoring of blood glu-
cose leads to better glycemic control (lower HbA1c) in
patients with diabetes (63,64). This other contradiction
can also be explained by the findings of other studies
showing the leading role of self-efficacy in determining
adequate behaviors e better outcomes (65,66) and that
man reports a higher perception of self-efficacy than
women (30,33). Therefore, considering these results,
the influence of sex in modulating the association be-
tween self-monitoring and glycaemic control should be
turther investigated with empirical research designed to
control selection bias for sex and psychosocial variables.
Furthermore, these findings suggest that more specific
educational interventions should be included in the
clinical practice for both sexes.

Considering self-care management (i.e., the abil-
ity to respond to signs and symptoms when they oc-
cur), only five studies reported results on this topic.
Two main components could be referred to as self-care
management: autonomous and consultative behav-
iours, that patients need to perform as the result of
their decision-making on specific observed signs
and/or symptoms (4). In line with previous research
in T2DM and T1DM populations (29), this review
shows that patients with T2DM generally have diffi-
culties in performing adequate self-care management,
especially females that seem to report worse glycemic
control e diabetic complications than males. However,
this aspect is clearly under-investigated and showed

conflictual results, with few studies aimed at investi-
gating sex-related differences in self-care management.

Self-efficacy is one of the most important factors
(i.e. self-care determinants) that affect the successful-
ness of self-care behaviors in patients with T2DM
(67), explaining the 11.4% of variance regarding dia-
betes self-care and 31.3% variance of diabetes self-care
behavioral intention (68). Additionally, the self-efhi-
cacy of patients with T2DM is strongly associated with
the perceived quality of life (69), eating habits (70) and
predicted the patients’ glycemic control (71). Therefore,
it is emerging the strategic role of self-efficacy in de-
termining self-care behaviors of patients with T2DM,
and for this reason, clarifying the peculiarities of males
and females is essential. In the general population,
males have significantly higher self-efficacy strength
than their female peers (72), and our results confirmed
this result for women with T2DM. In this regard, it
is possible hypnotizing different factors causing these
differences. Firstly, the role division and social re-
sources disadvantage for women, gendered family divi-
sion, and social division of labor. This disadvantage will
accumulate the old age, with the increase in chronic
illness. Secondly, it has been described that often males
overestimate their abilities and performance, with a
relatively high level of confidence in facing challenges.
Thirdly, the influence of social desirability, with the tra-
ditional thinking of “men are more able” is still deeply
rooted (72). Accordingly, all these factors need to be
deeply studied in patients with T2DM.

So, the under-investigated areas require empiri-
cal investigation to better understand sex-specific pat-
terns of self-care behaviors and self-care determinants.
Specifically, researchers need to deeply understand the
relationships between each component of self-care and
males’ and females’ specific outcomes. Also, this kind
of knowledge could be important to improve clinical
practice because the awareness of sex-specific patterns
in self-care behaviors might create tailored interven-
tions for providing self-care to both sexes.

Conclusions

Understanding sex-related differences in adults
with T2DM is important for addressing future research
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and clinical practice because males and females with
T2DM have reported performing self-care differently.
Our results showed conflictual results: more males
reported performing better behaviors aimed at main-
taining health and clinical stability (i.e., self-care main-
tenance) than females, but mainly in relation to physical
activity; On the other hand, more females reported
performing adequate behaviors aimed at monitoring
their signs and symptoms (i.e., self-care monitoring),
but with worse glycemic control and diabetic compli-
cations (i.e., self-care management). However, more
empirical research is recommended to obtain optimal
knowledge for addressing clinical practice.

Considering that the available evidence on this
topic is still fragmented, this literature review had
some limitations. First, it was not possible to perform a
meta-analysis because of the degree of methodological
and clinical heterogeneity among the included studies.
Second, although a large number of included articles
to summarize the evidence related to sex-related dif-
ferences in patients’ self-care behaviors with T2DM,
the search terms and databases we used might not have
found all relevant studies because of the numerous be-
haviors that are referred to as self-care. Third, we have
to acknowledge that the majority of the included stud-
ies do not have performed statistical analysis stratified
by sex, which could have led to biased results.

We suggest that healthcare providers involved in
the care management of adults with T2DM give par-
ticular attention to supporting females with T2DM
to enhance their behaviors aimed at maintaining ad-
equate health and glycemic control, such as regular
physical activity, and improved management of the
diabetes-related psychological issue and weight-con-
trol behaviors. Considering the care management of
males with T2DM, we recommend that clinicians pay
particular attention to sustaining patients to monitor
changes in their signs and symptoms, such as better
blood glucose monitoring and dietary intake. We rec-
ommend educational interventions for both sexes to
enhance patients’ ability in self-care management, such
as responding to signs and symptoms when they occur.
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