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Social participation and diabetes
control in Cypriot adults
A cross-sectional study

OBJECTIVE To examine the association between dietary behavior, social
engagement and participation, and diabetes control among Cypriot adults
with diabetes mellitus (DM). METHOD Adults aged between 18 and 75 years,
diagnosed with DM, type 1 or type 2, were eligible for inclusion in the study. A
questionnaire on general sociodemographic data, and health, nutritional and
social factors was administered. The primary outcome was diabetes control as
assessed by the mean fasting glucose (FG) levels of the last 3 months. RESULTS
The sample consisted of 297 adults (59% men and 41% women), with an aver-
age age of 60.9 years (range 19-73 years), most of whom were married with
children. More than half of the participants (61.6%) had mean FG levels above
the normal levels (i.e. >126 mg/dL). Increased age was associated with a 0.8%
lower risk of uncontrolled DM (p<0.05). Higher income was associated with a
3.8% lower risk (p<0.05), and increased exercise with a 3% lower risk (p<0.05)
of uncontrolled DM. Higher frequency of going out for food was associated
with a 5.5% higher risk of uncontrolled DM (p<0.05). With regard to personal
beliefs, believing that DM affects social participation was associated with a
5.8% higher risk (p<0.05) of uncontrolled DM. CONCLUSIONS Going out for
food and personal social perceptions that DM affects social participation are
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associated with poor control of DM in Cypriot adults.

Diabetes mellitus (DM) is a disease of metabolic dys-
regulation characterized by elevated levels of blood glucose,
with long-term complications. The most common type of
DMis type 2 (T2DM), which is usually diagnosed in adults.
Type 1 DM (T1DM) is a chronic autoimmune disease with
little environmental influence, presenting at a younger
age.” Poor control of DM increases the risk of developing
chronic complications, regardless the type.?

Worldwide, DM has become one of the top 10 causes of
death, following a significant increase of 70% since 2000.’
Based on information from the International Diabetes
Federation (IDF), in 2017 there were 451 million adults with
DM globally, and this number is predicted to reach 693 mil-
lion by 2045.2In the European Union (EU), 58 million adults
are estimated to have DM and an increase to 66.7 million
is predicted by 2045, highlighting the heavy healthcare
burden of DM in Europe. In Cyprus, the prevalence of DM
was reported at 9% in 2019, and it is estimated that about
10% of the total population of Cyprus has DM.*
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The risk of developing DM is determined by the inter-
action of environmental and genetic factors. The most
common environmental risk factors include an unhealthy
diet and behavior, excess body weight, physical inactivity,**
smoking®and psychological stress.” During recent decades,
most strategies for prevention of DM have focused on
modification of environmental/lifestyle factors,® but it is
apparent that these strategies have not been adequately
effective, and there is an obvious need for innovative strate-
gies of population-based prevention of DM.

Measures to stop the rapid increase of DM should take
into consideration the impact of social factors. Relevant
studies suggest that participation in social networks is
significantly correlated with health outcomes,®”? includ-
ing control of DM.”® The social network is a concept of
ties among groups of people providing a way to view the
structural properties of the relationships between them.
Based on the literature, five pathways have been suggested
for mediating the relationship between social networks and
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health outcomes: (a) Social support; (b) social influence; (c)
access to healthcare resources; (d) social engagement and
participation; and (e) person-to-person contact. The first
four pathways could be applicable for people with chronic
diseases, such as DM.™ For this reason we conducted the
present study focusing on the pathway of social engage-
ment and participation.

Social engagement and participation can be defined
as the individual’s participation in several social activities
in the society, living with someone else, occupational
activities and gathering with friends. There is evidence
that suggests that a high level of social engagement and
participation appears to facilitate a healthy lifestyle.’>-2
When developing health promotion programes, it is there-
fore necessary to take into consideration the impact of
social engagement and participation, in addition to other
lifestyle factors, and to try to improve social engagement
and participation rather than modifying individual lifestyle
behaviors alone.

To our knowledge, the relationship between dietary
behaviors, social engagement and participation, and DM
have not been explored, and related studies are scarce. To
date, no study in Cyprus has directly compared the influence
of dietary behaviors and social engagement and participa-
tion in people with DM. The present study, therefore, aimed
to examine the association between dietary behaviors,
social engagement and participation, and control of DM
among Cypriot adults.

MATERIAL AND METHOD

Sample recruitment

Participants were recruited from public hospitals in Cyprus by
a registered dietician. All participants included in the study were
aged between 18 and 75 years, and had a diagnosis of TIDM or
T2DM, regardless of the years of diagnosis or their method of treat-
ment. In total, 294 adults, 41.2% women and 58.8% men, agreed
to participate and signed the informed consent form, which had
been approved by the Cypriot Bioethics Committee and the Office
of the Commissioner for Personal Data Protection.

Data collection

A questionnaire covering sociodemographic, health and
nutritional/social data was administered. The questionnaire had
been developed based on focus group discussions about social
participation and social needs conducted in a previous study by
the same researchers? as a part of a European Research Project.?
The questionnaire consists of three main parts. The first part in-
cluded questions related to the socioeconomic and demographic
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background of the participants (occupation, marital status, family
income, having children, level of exercise); the second partincluded
questions related to health status [type of DM, age at diagnosis,
mean fasting glucose (FG) levels of the previous 3 months, type of
medical treatment, health status and the effect of the disease on
their financial status]; the third partincluded questions related to
nutrition, dietary behavior and social activities/social participation.

Control of diabetes mellitus

The primary outcome in the study was control of DM, as assessed
by the mean FG levels of the previous 3 months. Specifically,a mean
FG >126 mg/dL was considered to indicate uncontrolled DM, and
a mean FG <126 mg/dL was considered adequate control, based
on the guidelines of the American Diabetes Association (ADA).#*

Dietary behavior and social engagement and participation

The main predictors explored in the study were dietary behav-
iors, social engagement and participation, which were assessed
by questions on the frequency of eating out, buying takeaway
food, inviting people home, and cooking at home. In addition,
concerning personal beliefs, the participants were asked whether
they believe that DM affects social participation.

Statistical analysis

Descriptive statistics were used to summarize the baseline
sociodemographic characteristics. Normally distributed numeric
variables were presented as meanztstandard deviation (SD). Cat-
egorical variables were presented as absolute (n) and relative (%)
frequencies.

A multiple linear probability model (LPM) was used to explore
the correlation of uncontrolled DM with other attributes that cap-
ture the dietary behavior, social engagement and participation.To
overcome the limitations of the LPM, a more sophisticated discrete
model, the probit model, was used. Probit models are most often
estimated using the maximum likelihood procedure. The depen-
dent variable is a discrete variable with only two values; equal to
unity in the case of uncontrolled DM and zero otherwise. The probit
model was adjusted for explanatory variables as described above.

RESULTS

Personal characteristics and socio-economic
background

The characteristics of the participants and the summary
statistics of the variables used in estimations are shown
in table 1. The sample consisted of 297 adults (59% men
and 41% women), ranging in age from 19 to 73 years with
a mean age of 60.9 years. A high proportion were married
with children (83.3% and 86.05%, respectively). With regard
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Table 1. Demographic and behavioral characteristics of a sample of adult
patients with diabetes mellitus (DM) in Cyprus (n=297).

Total sample (n=297) Mean (+SD)

Gender (male) 58.85% (n=175)
Age (years) 60.90+11.06
Type 1 DM 12.24%
Fasting glucose levels last 3 months (mg/dL) 144.1+£39.77
Uncontrolled DM 61.56%
Marital status
Married 83.30%
Single 16.70%
Have children 86.05%
Annual family income (€)
Up to 11,000 27.40%
11,001-15,000 23.13%
15,001-20,000 15.31%
20,001-25,000 14.51%
25,001-30,000 9.86%
More than 30,000 13.61%
Educational level
Primary or less 31.0%
Secondary 42.0%
Upper secondary 11.0%
Tertiary 16.0%
Frequency of exercise
Every day 24.15%
3-5 times per week 12.93%
1-2 times per week 7.48%
2-3 times per month 7.48%
1 time per month 5.44%
Never 42.52%
Frequency of going out for food
Every day 1.70%
3-5 times per week 2.38%
1-2 times per week 14.63%
2-3 per month 17.69%
1 per month 32.65%
Never 30.95%
Takeaway food
Yes 45.58%
No 54.42%
Invite people at home
Yes 78.57%
No 21.43%
Cooking at home
Yes 96.94%
No 3.06%
Effect of DM on social participation

(personal beliefs)
None at all 59.86%
Very little 13.27%
To some extent 11.56%
Quite a lot 11.22%
Very much 4.08%

Values are presented as meanzstandard deviation (SD) for quantitative variables
and relative frequencies for qualitative variables
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to the mean FG levels over the previous 3 months, more
than half of the participants (61.6%) recorded a mean FG
level above the normal limit, i.e. >126 mg/dL.> Many of the
participants reported that they never exercise (42.52%),
while a lower percentage (24.15%) reported that they
exercise on a daily basis. Regarding educational status,
the highest proportion (73.0%) has completed secondary
education. With regard to income, a significant proportion
of participants (27.4%) reported a very low annual family
income (below € 11,000); the lowest proportions reported
an annual family income of € 25,001-30,000 (9.86%), or
more than € 30,000 (13.61%).

Regarding social engagement and participation, around
one third of the participants reported that they never go
out and almost one third that they go out very rarely (once
a month). The rest of the participants (36.4%) reported
going out more often (daily, weekly and monthly). The
majority of the participants invite people home (78.57%)
and almost all reported that they cook at home (96.94%).
More than half of the participants (59.86%) reported that
DM has no effect on their social participation and 40.83%
reported from very little to very great effect.

Table 2 presents the results from the probit regression
model, indicating standard errors, p-values and confidence
index (Cl) for the explanatory variables. All standard errors
(SE) have been corrected for heteroscedasticity. Table 2
presents both the probabilities of each respective ex-
planatory variable (column 1) but also, for interpretation
reasons, the respective marginal effects (last column). As
shown, increased age is associated with a 0.8% (p<0.05)
lower risk of uncontrolled DM, having a higher income is
associated with a 3.8% (p<0.05) lower risk of uncontrolled
DM, and participation in exercise is associated with a 3%
(p<0.05) lower risk of uncontrolled DM. With regard to di-
etary behavior and social engagement and participation,
higher frequency of going out for food was associated with
a 5.5% higher risk of uncontrolled DM (p<0.05). Concerning
personal beliefs, believing that DM affects social participa-
tion was associated with a 5.8% higher risk of uncontrolled
DM (p<0.05).

DISCUSSION

It is well known that nutrition therapy enables people
with DM to manage their disease effectively, to prevent
complications and to achieve good quality of life (QoL).?
Although the need for data on the association between
DM, dietary behavior and social networks, including social
engagement and participation, has been expressed repeat-
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Table 2. Factors associated with control of diabetes mellitus (DM) in adult Cypriots (n=297): Probit Regression Model.

Discrete model Coeff Robust* SE p-value 95% Cl Marginal effects
Dep Var: Uncontrolled (=1) B for coeff (B)
Personal and socioeconomic characteristics

Gender (males) 0.297 0.165 0.071 -0.026 0.620 0.113
Age -0.020 0.009 0.028 -0.038 -0.002 -0.008
Type of DM -0.120 0.267 0.655 -0.644 0.404 -0.046
Income -0.101 0.049 0.039 -0.198 -0.005 -0.038
Educational level -0.052 0.085 0.543 -0.219 0.115 -0.020
Having children 0.352 0.332 0.288 -0.298 1.002 0.137
Married -0.079 0.309 0.798 -0.685 0.527 -0.030
Dietary behaviour and social participation

Frequency of going out for food 0.146 0.074 0.048 0.001 0.290 0.055
Takeaway food 0.204 0.165 0.215 -0.119 0.527 0.077
Invite people at home 0.265 0.202 0.189 -0.130 0.660 0.102
Cook at home -0.456 0.496 0.358 -1.428 0.516 -0.157
Effects of DM on social participation 0.154 0.069 0.026 0.019 0.289 0.058
Frequency of exercise -0.078 0.038 0.038 -0.152 -0.004 -0.030
Type of DM -0.120 0.267 0.655 -0.644 0.404 -0.046
Income -0.101 0.049 0.039 -0.198 -0.005 -0.038
Education level -0.052 0.085 0.543 -0.219 0.115 -0.020
Having children 0.352 0.332 0.288 -0.298 1.002 0.137
Married -0.079 0.309 0.798 -0.685 0.527 -0.030
Dietary behaviour and social participation

Frequency of going out for food 0.146 0.074 0.048 0.001 0.290 0.055
Takeaway food 0.204 0.165 0.215 -0.119 0.527 0.077
Invite people at home 0.265 0.202 0.189 -0.130 0.660 0.102
Cook at home -0.456 0.496 0.358 -1.428 0.516 -0.157
Effects of DM on social participation 0.154 0.069 0.026 0.019 0.289 0.058
Frequency of exercise -0.078 0.038 0.038 -0.152 -0.004 -0.030

SE: Standard error, CI: Confidence interval

*Robust SE: Standard errors have been corrected for heteroscedasticity; significance: p<0.05; significant relationships shown in italics

edly,’?relevant studies are scarce. This study examined the
association between dietary behavior, social engagement
and participation and control of DM in Cypriot adults with
DM, and showed that younger people, with lower fam-
ily income, and who are less active are at higher risk of
uncontrolled DM. With regard to social engagement and
participation, the frequency of going out for food was
positively associated with uncontrolled DM, as was the
personal belief that DM affects social participation.

Most of the study participants were married with chil-
dren, but none of these sociodemographic factors was as-

sociated with control of DM. It is documented that people
who live alone tend to have an unhealthy diet,?” and that
they may not receive adequate social support from family
members, close friends or coworkers, which can contribute
to unhealthy behavior.??? Our study showed no such sig-
nificant association, probably because of the sample size,
which included only 16.7% single participants and 13.9%
participants without children.

Our results demonstrated that people with DM of
higher financial status appear to be at lower risk of poor
control than people with a lower income, in line with previ-
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ous studies. Poor people may be more vulnerable to DM
because of unhealthy living conditions, limited access to
healthy food and high-quality health care and reduced
opportunity to prevent and or treat complications.’* Con-
cerning exercise, there is already a consensus that regular
exercise is associated with higher QoL and better health
outcomes in people with DM?"3? and this is also confirmed
by our study. With regard to age, although the relative risk
was very low (0.8%), the older people in the sample were
less likely to present uncontrolled DM, probably because
older people are more conscious of the fact that adhering
to the treatment regime is crucial for better management
of the disease, although previous studies reported that
among older adults, the prevalence of non-adherence to
treatment is as high as 50%.%3-* Further studies are required
to clarify these associations, in order to identify high-risk
age groups when developing health promotion programs
for people with DM.

Among the studied factors of dietary behavior, social
engagement and participation, it appears that only the
frequency of going out for food is associated with the risk
of uncontrolled DM. Based on previous data, participation
in social networks through social engagement can decrease
the negative health effects of social isolation®” and increase
opportunities for receiving social support from other net-
work members, thereby contributing to prevention of
DM, but these findings refer to prevention of DM, and not
management. Other studies have also reported that eating
less meals away from home is associated with better health
outcomes.* To our knowledge, this is the first to examine
the association between participation in social activities and
control of DM. Although going out for food is a part of social
engagement and participation, and based on previous data
might be expected to be associated with better control of
DM, our findings were the opposite. A possible explanation
is lack of nutritional awareness; when people with DM go
out for food, they need to be adequately informed of the
appropriate choices of food to order, to conform to their
dietary requirements. Another possible explanation could
be the low availability of healthy food choices for patients
with DM who want to eat out. Including healthy food choices
in menus suitable for common chronic diseases, such as
DM is of great importance and should be considered as an
effective strategy for promotion of management of DM in
terms of a healthy and adequately socialized lifestyle.

Also, notable in our findings was that other behaviors
related to social engagement and participation, such as
inviting people home, cooking at home and buying take-
away food, were not significantly associated with control
of DM. Notably, previous research demonstrated correla-
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tion between eating home-cooked meals and beneficial
health outcomes.? Specifically, one cross-sectional study
found that eating home-cooked meals more frequently is
associated with lower adiposity, better diet quality,*® and
many other health benefits.”' Further research is required,
through larger prospective studies, to identify the effect of
such behaviors on the optimal control of DM.

Previous studies have indicated that personal percep-
tions of illness can influence the willingness of patients to
engage in various lifestyle activities.”>* Our study indicated
that if a person with DM believes that the disease affects
social participation, the risk of uncontrolled DM is increased.
Research findings support the concept that the way of
talking to patients about the diagnosis and treatment of
DM should be based on their individual beliefs about their
disease*** and that health professionals can influence those
beliefs and ideas of patients about the disease that are
related to with disease self-management, with favorable
results.*# |t is therefore advisable for the health profession-
als to discuss with patients their personal beliefs and ideas
about DM, and counsel accordingly. Based on our findings,
it appears that negative beliefs could impede control of
DM. In such a case, the health professionals should discuss
with their patients the evidence that DM is compatible with
their participation in social activities, provided nutritional
planning is made for optimal control of DM.

One of the strengths of this study is that the data re-
ported represent, to the best of our knowledge, the first
nationwide examination of the association between various
dietary and social behaviors and control of DM. Several
limitations of this study should be acknowledged, one of
which is that all the data derived from the questionnaires
were self-reported, which could lead to misreporting and
information bias. In addition, there was a referral bias, since
all the patients were recruited from hospitals rather than
the community. The use of mean FG over 3 months as the
measurement of control of DM is another limitation. The
most commonly used index of control of DM is glycosyl-
ated hemoglobin (HbA;J),?* but access to the medical
records was not feasible, and since participants were more
familiar with their mean FG levels because of frequent self-
monitoring, we decided to use mean FG instead of HbA.
as the outcome measure.

Our overall conclusion, based on the current findings, is
that health professionals should be careful when encour-
aging people with DM to engage in social activities, and
particularly eating out. Social engagement and participa-
tion of people with DM should be conducted with care,
and always under the supervision of health specialists,
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with particular attention to dietary behavior, to ensure ~ ACKNOWLEDGEMENTS
an optimal control of DM. The enrichment of nutritional
education related to social participation could have the
potential to treat lifestyle-related diseases, including DM,

more effectively.
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Kowvwviki ocuppetoxn Kat EAeyxog ocakxapwdoug Stapritn o KUmploug eVAAIKEG. ZUYXPOVIKA MENETN
3. XPYZOXTOMOY,' Z.N. ANAPEOY?
"Tunua Emotnuwv Zwrig, Evpwmaikd MNavemoTtruio Kumpou, Eykwun, Aevkwoia, *Turjua Eumopiou,

Xpnuatooikovoulkwv kat Eumopiag, TexvoAoyiko lMavemotruio Kompou, NAeUecOG
Apxeia EAAnvikrig latpikric 2023, 40(2):203-210

ZKOMOX E¢£taon TNG MOAVG CUCXETIONG METAEU SIATPOPIKWY CUUTTEPLIPOPWV, KOIVWVIKNG CUMMETOXNG-OpaoTtnELo-
TNTag Kat EAéyxou tou dtafntn o Kumploug eviAikes. YAIKO-MEOOAOZX EvAAIKeG NAIKiag 18-75 etwy, pe Sidyvwon
SaBrTn (tumov 1 j TuToU 2), eMAEXONKAV yla €vtaén oTnV TapoVca PEAETN. € OAOUG TOUG CUMUETEXOVTEG OOONKE
£€Va EPWTNUATOAOYIO LE OKOTIO TN CUAAOYH TTANPOPOPLWYV CXETIKA PE TO KOIVWVIKO-SNUOYPAPIKO TIPO®IA, TIG Statpo-
@PIKEG OUVROELEG KAL TIG KOWVWVIKEG SpaoTnPloTNTEG. O éAeyxog Tou Slafrtn aglohoyrOnke pe Bdon ta péoa emimeda
YAUKONG vnoTeiag Tou TehevuTtaiou Tpiprvou. AOTEAEZMATA To Ssiypa amotélecav 297 eVAAIKEG (59% avOpeg Kal
41% yuvaikeg). O péocog 6pog NAKiag tav ta 60,9 £€tn (19-73 £€tn). NeplocodTEPOL AT TOUG PIOOUG CUMUETEXOVTEG
(61,6%) eixav péoa emimeda YAUKOLNG vNOTEiag mavw amnd ta uololoyikd emimeda (>126 mg/dL) kal ol TTEPIooOTE-
pol amd autolg Tav mavrpepévol pe matdid. Mepaitépw avaluvon €6&t&e ot n avénuévn nAikia oxeti(otav pe 0,8%
(p<0,05) XapuNAOTEPO KiVOUVO UN IKAVOTTOINTIKOU EAEYXOU TOU S1aBATn. Emi mA€ov, To uPNASTEPO E106SNUA OXETICO-
Tav HE 3,8% (p<0,05) XapNASTEPO KiVOUVO U IKAavoTToINTIKOU eAéyxou Tou StaBnTn. Emiong, n av§nuévn doknon oxe-
TI¢oTav pe 3% (p<0,05) xaunAoTtepo Kivouvo un eAeyxopevou dtaBntn Kal n avénuévn ocuxvotnta e€680ou yia gaynTto
ME 5,5% (p<0,05) uYNASGTEPO KiVOUVO N LKAVOTTOINTIKOU EAEYXOU TOU S1aPritn. Oocov a@opd OTIG TIPOCWTTIKEG TIETTOL-
Onoelg, N memoidnon oTL o S1aBATNG EMNPEEACEL TNV KOIWVWVIKI] CUMUETOXN-8pacTnEIOTNTA @AVNKE VA OXETICETAL PE
5,8% (p<0,05) uwnASTEPO KivOUVOo pn eleyxdpevou Siapritn. EYMMEPAZMATA H ££080¢ yia @ayntod Kal ol Tpoow-
TIKEG KOIVWVIKEG TTETTOIONOEIG cuvS£ovTal OeTIKA PE TOV KivOUVO pn eEAeyxOUEVOL SapnTn.

Né&erg evpeTnpiou: AlaBATNG AlaTpo@ikn cupmepipopd, EAeyxog Siafritn, Kowvwvikn Spactnpiotnta, Kowvwvikr) CUPHETOXR
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