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Abstract
Background: Demographic changes and the increased chronical diseases burden are 
global challenges that cannot go unnoticed by healthcare systems, which must be or-
ganized without losing sight of the increasing influence of social determinants.
Aim: To evaluate the results of a primary care program implemented to reduce health 
inequalities associated with social determinants in patients with type 2 diabetes.
Method: An exploratory pilot retrospective cross- sectional study that includes sec-
ondary data of 404 nonrandomized patients belonging to socially depressed areas and 
conventional areas. Descriptive, bivariate, and multivariate analyses were performed.
Results: The age of the subjects included in the study was 66.80 ± 9.7 years with a 
proportion of 56.7% men. Proportions of patients from socially depressed areas and 
adherence to the Nursing Follow- up Program were around 33% and 60%, respec-
tively. The obesity rate was 51%, percentage of patients with HbA1c<7% was 59%. No 
significant differences were found between patients belonging to socially depressed 
areas and those who do not, except for greater adherence to nursing follow- up pro-
grams. Multivariate models assessed chronical complications as health outcomes (car-
diovascular diseases, retinopathy, and nephropathy) as health outcomes showing the 
influence of previously described risk factors. However, in none of the models did be-
longing to a socially depressed area or adherence to the Nursing Follow- up Program 
were predictors.
Conclusions: The program has proven to be efficient in equating the health outcomes 
related with cardiovascular risk of patients from both types of areas. Well- directed 
health policies could bring primary care systems closer to sustainable development 
goals through the reduction of health disparities that affect socially vulnerable groups.
Clinical relevance: To introduce a risk strategy and to adopt a family approach, con-
templating the sociocultural and educational differences that diversely affect men 
and women in their health status has proven to be useful in reducing health disparities 
due to social determinants in patients with type 2 diabetes.
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BACKGROUND

In 2015, the United Nations adopted a series of objectives whose 
purpose was to achieve, within a period of 15 years, an improvement 
in the situation of individuals, communities, and, ultimately, the plan-
et's global situation in socioeconomic, environmental, and health 
terms. That is why its implementation must be carried out at differ-
ent scales (neighborhoods, cities, countries) (Morton et al., 2017). Of 
the 17 proposed objectives, objective 3 is to achieve good health 
and well- being and objective 10 is to reduce inequalities. Both ob-
jectives are linked through social determinants that have been an 
important factor in establishing a gap in health between individuals 
and families with different social realities.

The concept of social determinants of health refers to the socio-
economic factors related to the place of a person in society (school-
ing, occupation, or income). The World Health Organization (WHO) 
defines them as “the conditions in which people are born, grow 
up, work, live and age, as well as the systems established to deal 
with the disease”. According to WHO, these are in turn shaped by 
broader forces, namely: economy, social policies, and politics, includ-
ing money, power and resource distribution at the global, national, 
and local levels (Hill- Briggs et al., 2020).

The inequalities in health due to social determinants are po-
tentiated in urban centers as environmental quality is lost from the 
physical point of view or as certain socioeconomic imbalances are 
accentuated, both changes are closely related with each other and 
with urban governance (Borrell et al., 2013).

In Andalusia, and through the Preferential Neighborhood Action 
Plan of the Andalusia Government (Decree 202/1989), the regional 
government established an administrative unit called Area with 
Social Transformation Needs (ASTN) that applies to urban spaces in 
which many of the inhabitants are in conditions of social exclusion, 
severe structural poverty, and marginalization.

One of the objectives of the Andalusia Government is to improve 
the social conditions in these spaces by means of comprehensive in-
terventions (Equality and Social Policies Andalussian Council, 2018; 
Egea et al., 2008). For a correct adaptation to the ASTNs' health 
needs, the elaboration of a specific service offer has been denied, 
which is against the search for the desired normalization (the imple-
mentation of these ad hoc services could be stigmatizing since they 
become a way of identifying the existence of its social situation). 
Instead, the answer proposed has been to introduce the risk strategy 
in all the services contemplated in the offer and to adopt a family 
approach in all the interventions, contemplating the sociocultural 
and educational differences that diversely affect men and women 
in their health status and perception (General Directorate of Health 
Assistance. Andalusian Health Service, 2004).

The interventions are aimed at exerting an influence at differ-
ent levels. For example, at the primary health care center level, 
efforts are made to attain an improvement in accessibility and or-
ganizational flexibility; at the level of the professionals, they re-
ceive specific guidance, however, interventions are established to 
improve coordination between primary and specialized assistance, 
thus ensuring care continuity. In this setting, specific action plans 
for diseases like COPD, hypertension, or diabetes are designed 
(General Directorate of Health Assistance. Andalusian Health 
Service, 2004).

Diabetes mellitus is a chronic disease of high sociosanitary 
importance due to the associated morbidity and mortality that 
affect 366 million people worldwide and which, in Andalusia, pres-
ents 16.3% prevalence against the Spanish mean of 12.5% (Valdés 
et al., 2014). In Type 2 diabetes (T2D), the impact of the social de-
terminants seems to have special significance, as shown by the in-
crease in the number of studies conducted in this area in recent 
years, where it is shown how the economic vulnerability and low 
educational level that usually characterize this population seg-
ment exert a negative influence on disease management through 
changes in the eating pattern, greater consumption of toxic prod-
ucts, and worse self- care levels. This translates into a deficient 
control of the disease, which is manifested through the change in 
clinical parameters, such as cholesterol, blood pressure, or glycated 
glycaemia, linked to an increase in the number of the chronic com-
plications inherent to this disease (Fan et al., 2019; Patel, 2020; 
Walker et al., 2014).

Nurses have become aware of this problem and, due to their 
important role in community management of the diabetic patient, 
they have directed their research toward the assessment of social 
support in the health outcomes of this type of patients (Arda Sürücü 
et al., 2018; Bech et al., 2019; Wu et al., 2013).

With all of the above, we can verify that a major coordinated 
effort has been made among healthcare workers, managers, and leg-
islators in the sociosanitary scope to improve the health situation 
of these patients. However, few studies directly or indirectly assess 
the result of such efforts in our region. Such results should be seen 
through the equalization of the health status of the citizens living 
in ASTNs when compared to that of those who live outside these 
socially underprivileged areas. This is precisely the objective of this 
study, which is to determine the possible effect of the intervention 
applied in ASTN through the evaluation of the existence of disparity 
in six binary health outcomes with respect to conventional areas. 
Additionally, the possible influence of adherence to follow- up pro-
grams led by primary care nurses will be assessed, since the inter-
vention could positively influence this aspect, potentially turning it 
into a mediator of improved outcomes.

K E Y W O R D S
diabetes mellitus type 2, health status disparities, primary health care, social determinants of 
health

 15475069, 2022, 6, D
ow

nloaded from
 https://sigm

apubs.onlinelibrary.w
iley.com

/doi/10.1111/jnu.12781 by U
niversidad D

e Sevilla, W
iley O

nline L
ibrary on [17/11/2022]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



OUTCOMES IN DISADVANTAGED DIABETES PATIENTS670  |   

METHODS

Design and setting

An exploratory pilot, observational, retrospective, and cross- 
sectional study that includes secondary data of patients with T2D 
treated in various primary care retinography services of the city 
of Seville. For the design and communication of the results of this 
study, the STROBE (Strengthening the Reporting of Observational 
Studies in Epidemiology) statement for cross- sectional studies 
will be employed, in order to improve quality and transparency 
(Vandenbroucke et al., 2014).

Setting and primary care program implemented

Our regional Public Health System is organized into territorial de-
marcations called Healthcare Areas. They were defined taking into 
account geographical, sociodemographic, epidemiological, environ-
mental factors, homogeneous roads, and media, as well as existing 
healthcare facilities and taking into account territorial planning es-
tablished by the regional government. The Healthcare Area consti-
tutes the framework for planning and developing health actions, 
and must have the necessary funding and endowments to provide 
Primary and Specialized Care services, ensuring accessibility and 
continuity of care at different levels.

Each Healthcare Area is divided into Basic Healthcare Zones. A 
Basic Healthcare Zone is the basic territorial framework for the pro-
vision of Primary Health Care, with direct access to the population, 
and ability to provide continuous, comprehensive, permanent, and 
accessible assistance.

The declaration of Zones with Social Transformation Needs 
(ASTN) was carried out jointly between the managers of the 
Health Areas with the social workers of the different basic areas 
that comprise them. Thus, several meetings were held to coordi-
nate and set the inclusion criteria for a neighborhood or area as 
ASTN. The population of areas classified as ASTN received ed-
ucational interventions in health literacy, addressing different 
topics depending on their needs. Likewise, families with special 
care needs due to their vulnerability and risk were identified. A 
professional (doctor, nurse, or social worker) was assigned to each 
of these families to supervise the health care received and assess 
their needs. Among specific nursing staff, the figure of liaison 
nurses or case management nurses were implemented. They were 
specifically trained in order to expand the skills related to clinical 
and motivational interviewing, detection of both health and social 
risks, family care, and the management of highly complex care in 
the community. This training has been continued to be imparted 
over different years.

The city of Seville has 688,592 inhabitants (January 1st, 2019, 
according to the National Statistics Institute [Instituto Nacional de 
Estadística, INE). Its primary care system is articulated across 35 pri-
mary care centers, of which five are equipped with a retinograph. 

Retinographs are key recruitment points because they can be used to 
recruit patients referred from different areas of the city. Sometimes, 
the same retinograph is used both by patients from ASTNs and from 
areas without these needs. Thus, establishing these five recruitment 
points, a sample of patients with broad geographical dispersion 
could be assembled, including people coming from both ASTNs and 
conventional areas. A convenience sampling was carried out.

Information source

Appointment lists from the primary care retinopathy screening 
services were used to identify patients with T2D. From these lists, 
the numbers of electronic medical histories used by the Andalusia 
Health Service (Diraya) were obtained, which were employed as sec-
ondary data source to obtain sociodemographic, clinical and lifestyle 
information recorded by the nurses in the specific module known as 
“Nursing consultation follow- up sheet” and in a module shared with 
the medical personnel, called “Sheet for the collection of constants.”

Inclusion criteria

The individuals included will be patients diagnosed with T2D who 
attended the retinopathy screening between March and June 2019 
and whose medical history contained all the information related to 
the study variables described below. Those excluded were patients 
with diseases, both somatic and mental, or with some important so-
cial problem that rendered them incapable of correctly adhering to 
the treatment or its follow- up (enolism or other addictions, cognitive 
decline, language barriers, lack of knowledge regarding the opera-
tion of the health system [immigrants]).

Health outcomes assessed

According to the study objectives, the chronic complications usu-
ally associated with diabetes and some associated risk factors were 
collected as dependent variables. They were all collected as dichot-
omous variables based on the presence/absence of the condition. 
These variables were as follows: cardiovascular disease (CVD), arte-
rial hypertension (AHT), dyslipidemia, nephropathy, retinopathy, and 
high risk foot to develop ulcer.

Possible associated factors

Sociodemographic (gender, age, retinograph, and referring health 
center, as well as belonging to an ASTN), lifestyle (diet, physical 
exercise, smoking habit), and clinical variables (BMI, HbA1c, ad-
herence to the Nursing follow- up program (NFP) (defined as at-
tending at least one of the two consultations per year), as well as 
progression time since the diagnosis of diabetes, were collected as 
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independent variables. Since AHT and dyslipidemia are risk fac-
tors for various chronic diseases, they were also employed as in-
dependent variables.

Data analysis

The statistical analysis was performed with IBM's SPSS v 25.0 soft-
ware. Univariate descriptive analysis and statistical inference were 
performed to determine the possible statistical association of health 
outcomes based on belonging to an ASTN or on nursing consulta-
tion follow- up, as well as possible associations with sociodemo-
graphic or lifestyle variables. For the qualitative variables, Pearson's 
chi- square test or Fisher's exact test were employed, according to 
convenience. For the comparison of means of dichotomous vari-
ables, the Student's t test or the Wilcoxon test for nonpaired sam-
ples were used based on previously tested parametric criteria. For 
the polytomic variables, the ANOVA test was applied if there were 
parametric criteria; otherwise, the Kruskal– Wallis test was used. 
When necessary (insufficient absolute frequencies), the polytomic 
variables were dichotomized. Finally, multivariate regression models 
were implemented to control confusion risk, as sampling was not at 
random. 95% (p < 0.05) statistical significance was adopted and the 
OR and their 95% confidence intervals were calculated to determine 
the effect size. Post hoc power was calculated with Gpower 3.1 to 
verify the adequacy of the sample size (Faul et al., 2009).

Ethical considerations

The exemption of informed consent was requested from the re-
gional ethics committee which, according to regional regulations, it 
was justified because the study required a high sample size without 
any risk intervention being carried out on the patients since it was an 
observational study retrospective, which analyzes variables derived 
from the routine healthcare practice carried out on these patients. In 
addition, the publication of images of the patients was not required 
and the design allowed the communication of results in an aggregate 
way. All records were made in accordance with current national and 
European legislation regarding the protection of personal data, as 
well as the security of automated files containing personal data, and 
access to confidential data for scientific purposes: (i) Regulation (EU) 
2016/679 of the European Parliament and of the Council of April 27, 
2016 regarding the protection of natural persons with regard to the 
processing of personal data and the free circulation of these data, 
(ii) Organic Law 3/2018 of December 5, Protection of Personal Data 
and guarantee of digital rights.

RESULTS

The clinical information of 404 patients with T2D was included 
in the study. The distribution of the patients by each of the five 

retinographs was not equal, with 53.22% allocated to a single 
retinograph that included patients from both types of areas, 
whereas the rest of the patients came from the other 4 collection 
points with the following percentages: 8.66%, 19.55%, 8.42%, and 
10.15%.

Table 1 shows the sociodemographic and clinical profile of the 
total number of patients included, while Tables 2 and 3 does so 
based on their belonging to an area with or without social trans-
formation needs, as well as adherence to the NFP as defined in the 
Methods section.

The population included is aged from 38 to 89 years old, with 
a mean and standard deviation of 66.80 ± 9.7 and a proportion of 
56.7% of men. Regarding its distribution by areas, one third came 
from areas with social transformation needs and adherence to the 
NFP was around 60% of the subjects included. In general, the pro-
file of the T2D patient was that of a person with low physical ac-
tivity, who follows a normo- caloric diet, and who was able to cease 
tobacco consumption. The prevalent risk factors were AHT and 
dyslipidemia, associated with CVD and retinopathy as the most fre-
quent ones, with a prevalence of 25% each. A proportion of 51% of 
obese individuals was observed, and the percentage of patients with 
HbA1c<7% was 59%.

No statistically significant differences were observed in the bi-
variate analysis between the patients who complied or did not com-
ply with the NFP (Table 3) or between the individuals from areas 
with or without social transformation needs (Table 2). ASTN patients 
showed significantly higher adherence to NFP than those from con-
ventional areas. In addition, patients adhering to NFP showed that 
they followed hypercaloric diets in a lower proportion than those 
without adherence (Table 3).

The post hoc powers were: CVD (0.67), AHT (0.93), dyslipid-
emia (0.94), nephropathy (0.48), foot ulcer risk (0.49), retinophaty 
(0.52) in Table 2, and CVD (0.66), AHT (0.49), dyslipidemia (0.90), 
nephropathy (0.52), foot ulcer risk (0.70), retinopathy (0.50) in 
Table 3.

Table 4 shows the multivariate logistic regression models that 
were established to avoid the possible confusion bias resulting 
from nonrandomization of the sample for each of the health out-
comes evaluated. The model to assess CVD showed that the socio-
demographic characteristics (age and male gender), as well as the 
presence of AHT and dyslipidemia and being a smoker or former 
smoker (both categories were joined to make up a dichotomous 
variable against nonsmokers) were associated as risk factors to this 
complication.

The model to assess nephropathy as a health outcome showed 
that this complication was associated with the presence of CVD and 
high risk foot. As a health outcome, nephropathy was associated 
with the HbA1c values, to the presence of high risk foot and to the 
time of disease progression. The AHT and dyslipidemia risk factors 
were clearly associated with each other and with the presence of 
CVD. However, in none of the models did belonging to an ASTN or 
adherence to the NFP appear as variables associated with the differ-
ent health outcomes.
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Table 4 reports the goodness of fit of the models (HL test, 
Hosmer and Lemeshow test). The goodness of fit of the models 
was also evaluated through the chi- square test, obtaining p- value 
<0.001 for all models except for the nephropathy model (p = 0.01) 
and the risk foot model (p = 0.002).

The predictive capacity of the models has been evaluated 
through the area under the curve and its confidence interval: CVD 
model 0.8 (0.75– 0.84), AHT model 0.83 (0.79– 0.88), dyslipidemia 
model 0.66 (0.61– 0.71), nephropathy model 0.73 (0.61– 0.84), reti-
nopathy model 0.74 (0.66– 0.82), and foot model 0.73 (0.64– 0.84). 
Additionally, the overall percentage of correctly classified patients 
was calculated: CVD model 76.5%, AHT model 81.6%, dyslipidemia 
model 68.6%, nephropathy model 95%, retinopathy model 89.6%, 
and foot model 92.8%.

DISCUSSION

The increase in the prevalence of chronic diseases due to the de-
mographic change experienced by societies, especially those with 
greater socioeconomic development, has turned this type of dis-
eases into the target of clinicians, researchers, and policy makers 
(Li et al., 2020). Another significant change in the field of health 
sciences has been the increasing importance gained by the social 
determinants that have evidenced how certain health problems are 
more related to the ZIP than with the genetic code (Tornero Patricio 
et al., 2017). These, together with those associated with climate and 
the environment, are global changes that cannot go unnoticed by 
institutions in general and health systems in particular, which must 
be organized within the framework of sustainable development 

TA B L E  1  Descriptive analysis

Qualitative variables

Subjects Percentage (CI95%)

Gender (men) 229 56.7 52– 61

ASTN 133 32.9 29– 38

NFP 236 58.4 54– 63

Diet

Hypocaloric 36 8.9 7– 12

Normo- caloric 315 77.9 74– 82

Hypercaloric 53 13.1 10– 17

Physical activity

Sedentary 6 1.5 1– 3

Low 206 50.9 46– 56

Moderate 155 38.4 34– 43

High 37 9.2 7– 12

Smoking habits

Smoker 111 27.5 23– 32

Ex- smoker 83 20.5 17– 25

Nonsmoker 210 51.9 47– 57

CVD 101 25.0 21– 29

AHT 320 79.2 75– 83

Dyslipidemia 251 62.1 57– 67

Diabetic nephropathy 19 4.7 3– 7

Diabetic foot ulcer risk 29 7.2 5– 10

Diabetic retinopathy 103 25.5 21– 30

Quantitative variables

Median ± SD Me [P25- P75] Max- Min

Age (years) 66.80 ± 9.7 68.0 [60.8– 73.0] 38.0– 89.0

BMI (kg/m2) 30.4 ± 65.2 30.0 [26.9– 33.0] 3.0– 50.1

HbA1C test (%) 6.97 ± 1.1 6.7 [6.2– 7.4] 5.1– 13.0

Time of evolution 8.7 ± 5.0 9.0 [4.0– 13.0] 0– 24.0

Abbreviations: AHT, arterial hypertension; ASTN, Area with Social Transformation Needs; BMI, body mass index; CVD, cardiovascular disease; 
HbA1C, Glycated hemoglobin A; Max, maximum; Me, median; Min, minimum; NFP, Nursing Follow- up program; P, percentile; SD, standard deviation.
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objectives, including health and well- being and reduction of inequal-
ities (Kruk et al., 2018).

The organizational framework of Healthy People 2020 for the 
evidence- based approach to the social determinants presents five 
key areas of the social determinants of health, namely: (i) neighbor-
hood and environment built, (ii) health and health care, (iii) social and 
community context, (iv) education, and (vi) economic stability (Hill- 
Briggs et al., 2020). In the European Union, the Health 2010 health 
policy framework is directed toward fighting against inequalities in 
health with a social basis by empowering the citizens and creating 
support environments and resilient communities (Asvall, 2000). All 
of the above evidences the relevance of this topic at the interna-
tional level.

In our region, this is addressed by paying special attention to 
the areas identified as with social transformation needs (ASTN). In 
these areas, within the offer of primary care services, assistance 
to chronicity is one of the health problems to be prioritized and it, 
therefore, requires special attention from the aforementioned new 
double approach: (i) the risk strategies approach, and (ii) the family 

approach (General Directorate of Health Assistance. Andalusian 
Health Service, 2004).

This study is the first to show positive results related to the ef-
fectiveness of the policies and health organization implemented to 
mitigate the negative effects generated by the social determinants 
that are inherent to the most underprivileged sectors of the commu-
nity on the health outcomes in T2D in an urban area. The main result 
of the exploratory analysis focuses on a substantial improvement in 
cardiovascular risk factors, which is related to the main causes of 
morbidity and mortality in patients with type 2 diabetes. Secondary 
trends are shown that could point to the fact that these benefits 
could also be observed in other types of health outcomes for this 
group of patients.

The profile of the population under study showed a slightly 
higher proportion of men over women, which coincides with the 
epidemiological data derived from studies conducted with western 
and Asiatic populations. Regarding age, we found a range from 38 
to 89 years old. Although the age of 45 years has traditionally been 
established as the threshold of onset for type two diabetes, its 

TA B L E  2  Differences between patients from both types of areas

ASTN

Variables Yes, n (%) No, n (%) p- value OR

Gender (men) 67 (50.4) 162 (59.8) 0.073 0.68 (0.44– 1.10)

Diet 0.445

Hypocaloric 14 (10.5) 22 (8.1) 0.79 (0.37– 1.73)

Normo- caloric 105 (78.9) 210 (77.5) 1

Hypercaloric 14 (10.5) 39 (14.4) 1.39 (0.70– 2.90)

Physical activity 0.484

Sedentary 2 (1.5) 4 (1.5) 1

Low 75 (56.4) 131 (48.3) 0.87 (0.08– 6.26)

Moderate 46 (34.6) 109 (40.2) 1.18 (0.10– 8.59)

High 10 (7.5) 27 (10) 1.34 (0.11– 11.17)

Smoking habit 0.644

Smoker 40 (30.1) 71 (26.2) 0.80 (0.48– 1.34)

Ex- smoker 28 (21.1) 55 (20.3) 0.88 (0.50– 1.58)

Nonsmoker 65 (48.9) 145 (53.5) 1

Physical Activity (active) 56 (42.1) 136 (50.2) 0.127 0.72 (0.46– 1.12)

Smoker 68 (51.1) 126 (46.5) 0381 1.20 (0.78– 1.86)

Normo- caloric diet 105 (78.9) 210 (77.5) 0.740 1.10 (0.64– 1.88)

CVD 35 (26.5) 66 (24.4) 0.639 1.12 (0.67– 1.85)

AHT 105 (78.9) 215 (79.3) 0.928 0.98 (0.57– 1.70)

Dyslipidemia 83 (62.4) 168 (62) 0.936 1.02 (0.65– 1.60)

Nephropathy 10 (7.5) 9 (3.3) 0.061 2.36 (0.84– 6.75)

Foot ulcer risk 14 (10.5) 15 (5.5) 0.068 0.5 (0.22– 1.16)

Retinopathy 16 (12) 24 (8.9) 0.316 1.41 (0.77– 2.88)

Drug therapy 115 (90.6) 253 (95.5) 0.057 0.46 (0.18– 1.15)

Abbreviations: AHT, arterial hypertension; ASTN, area with social transformation needs; CVD, cardiovascular disease; OR, odds ratio.
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diagnosis is increasingly frequent below 40 years of age (Magliano 
et al., 2020).

The profile of T2D patients described in a systematic review 
that included 4,549,481 individuals was 52.0% men, 47.0% obese, 
aged 63.6 ± 6.9 years old and with T2D time of 10.4 ± 3.7 years 
(Einarson et al., 2018), reason why, according to our results, it can 
be asserted that our study sample follows the general profile of 
this population.

T2D patients develop macro-  and microvascular complications. 
The former is manifested as CVD whose association with these pa-
tients is clear and widely described, being related with risk factors 
such as AHT and dyslipidemia (Viigimaa et al., 2020). Although these 
risk factors seem to be quite prevalent in our sample (62% and 79%, 
respectively), the prevalence of CVD remains lower (25% in our sam-
ple) when compared to the 32.2% (53 studies; N = 4,289,140) re-
ported by the aforementioned review (Einarson et al., 2018).

Regarding the microvascular complications, the prevalence of 
nephropathy observed was 4.7%, a value much lower than the 30%– 
34% previously reported in our country (Coll- de- Tuero et al., 2012; 

Rodriguez- Poncelas, 2013) and then those notified globally (Koye, 
Magliano, Nelson & Pavkov, 2018), which might be influenced by 
the sample size. In addition, our logistic regression model for this 
health outcome showed a clear association between the pres-
ence of nephropathy and CVD, as previously reported in our area 
(Rodriguez- Poncelas, 2013).

The reported prevalence of retinopathy in T2D patients is 25.8% 
and it is associated with the time of disease progression, being 24% 
for patients with 10 to 15 years of progression (Voigt et al., 2018). 
Our findings are in consonance with this information since, we ob-
served 25% of retinopathy in patients with around 9 years of pro-
gression, with a mean and standard deviation of 11.4 ± 5.32 years in 
the group of patients with retinopathy and with progression time 
resulting as a risk factor in our multivariate model for this health 
outcome.

The social determinants seem to be involved in the control of 
the disease, being a very important factor to upset the morbidity 
and mortality balance to the detriment of patients from families with 
fewer resources (Walker et al., 2014). According to the American 

TA B L E  3  Differences between patients with adherence to the nursing follow- up program

Adherence to NFP

Variables Yes, n (%) No, n (%) p- value OR

Gender (men) 133 (54.6) 96 (57.1) 0.875 0.97 (0.64– 1.49)

ASTN 94 (39.8) 39 (23.2) <0.001 2.19 (1.38– 3.55)

Diet 0.021

Hypocaloric 24 (10.2) 12 (7.1) 0.76 (0.33– 1.65)

Normo- caloric 190 (80.5) 125 (74.4) 1

Hypercaloric 22 (9.3) 31(18.5) 2.14 (1.14– 4.10)

Physical Activity 0.264

Sedentary 3 (1.3) 3 (1.8) 1

Low 112 (47.5) 94 (56.0) 0.85 (0.11– 0.48)

Moderate 100 (42.4) 55 (32.7) 0.55 (0.07– 4.26)

High 21 (8.9) 16 (9.5) 0.77 (0.09– 6.51)

Smoking 0.943

Smoker 66 (28) 45 (26.8) 0.93 (0.56– 1.52)

Ex- smoker 49 (20.8) 34 (20.2) 0.94 (0.54– 1.63)

Nonsmoker 121 (51.3) 89 (53) 1

Physical Activity (active) 121 (51.3) 71 (42.3) 0.074 1.44 (0.95– 2.15)

Smoker 115 (48.7) 79 (47) 0.735 1.07 (0.71– 1.72)

Normo- caloric diet 190 (80.5) 125 (74.4) 0.145 1.42 (0.86– 2.34)

CVD 61 (26) 40 (23.8) 0.624 1.12 (0.69– 1.83)

AHT 180 (76.3) 140 (83.3) 0.085 0.64 (0.37– 1.10)

Dyslipidemia 146 (61.9) 105 (62.5) 0.897 0.97 (0.63– 1.50)

Nephropathy 13 (5.5) 6 (3.6) 0.365 1.57 (0.54– 5.16)

Foot ulcer risk 18 (7.6) 11 (6.5) 0.679 0.85 (0.35– 1.96)

Retinopathy 19 (8.1) 21 (12.5) 0.140 0.61 (0.30– 1.25)

Drug therapy 215 (94.3) 153 (93.3) 0.682 1.19 (0.47– 2.96)

Abbreviations: AHT, arterial hypertension; ASTN, area with social transformation needs; CVD, cardiovascular disease; NFP, nursing follow- up 
program; OR, odds ratio.
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Diabetes Society, the medical expenses for this type of patients are 
2.3 times above the mean. In this study, low- income families can 
face problems finding good management of the disease (American 
Diabetes Association, 2018). Due to the complexity of the self- care 
regimes inherent to T2D, patients with low schooling levels find 
greater difficulties to implement them, with negative repercussions 
on their health outcomes (Dupre et al., 2015).

The social and community context is also a factor that mars the 
quality of the health outcomes in diabetic patients, which is made 
evident by a number of studies conducted by nurses indicating that 
empowerment and social support are positive predictive factors for 
glycemic control and to maintain life habits which favor the control 
of T2D (Arda Sürücü et al., 2018).

The patients from ASTN belong to low- income families and 
with marked economic instability, their schooling level is low, and 
the social and community context in which they live is not adequate 
to favor proper self- management of their disease. Thus, it was ex-
pectable that we would observe differences in the disease control 
variables or prevalence of complications regarding the patients 
from conventional zones. However, we have not found significant 

differences between both population groups for any of these vari-
ables in the bivariate analysis, and belonging to an ASNT has not 
shown results as a predictive factor in any of the multivariate models 
implemented either. Thus, in the absence of specific interventions, 
health inequalities would be expected results. However, the results 
(Tables 2, 3 and 4) show that there were no health inequalities for 
patients due to belonging to one or another type of area which 
mean that the intervention implemented in ASTN has successfully 
equaled the health outcomes of citizens of conventional areas.

The profile of the patients analyzed is similar to the one described 
in larger studies and, sometimes, such as at the CVD level, we ob-
served better results regarding the previously reported global prev-
alence values and, also, against the expected, the health outcomes in 
people from ASTNs are comparable to those from conventional zones.

Strengths and limitations

This is an observational study and, as such, it has the limitations in-
herent to this design to establish causal relationships. However, this 

TA B L E  4  Logistic multivariate models

HL test CVD model (p = 0.762) AHT model (p = 0.526) DLP model (p = 0.999)

Variables coef OR (CI95%) coef OR (CI95%) coef OR (CI95%)

Age 0.07Ⴕ 1.07 (1.04– 1.11) 0.05Ⴕ 1.05 (1.02– 1.09)

Dyslipidemia 0.67* 1.95 (1.11– 3.57) 1.30Ⴕ 3.67 (2.11– 6.48)

Smoking 0.64* 1.89 (1.04– 3.49)

Gender (female) −1.12Ⴕ 0.33 (0.18– 0.60)

AHT 2.63Ⴕ 13.89 (4.06– 87.35) 1.30Ⴕ 2.62 (2.17– 6.22)

BMI 0.14Ⴕ 1.14 (1.07– 1.23)

CVD 2.70Ⴕ 14.88 (4.33– 93.99) 0.61* 1.85 (1.09– 3.23)

ASTN −0.46 0.63 (0.23– 1.64) 0.47 1.61 (0.54– 5.50) 0.1 1.10 (0.51– 2.44)

NFP −0.04 0.96 (0.52– 1.79) 0.04 1.04 (0.51– 2.12) 0.1 1.1 (0.66– 1.86)

ASTN*NFP 
(interaction)

0.87 2.39 (0.74– 8.20) −0.67 0.51 (0.12– 1.90) −0.16 0.85 (0.32– 2.21)

HL test Nephropathy Model (p = 0.773) Retinopathy Model (p = 0.948) Foot type Model (p = 0.638)

coef OR (CI95%) coef OR (CI95%) coef OR (CI95%)

CVD 1.48** 4.39 (1.71– 11.74)

Foot type 1.37** 3.93 (1.46– 9.94)

Time of Evolution 0.13Ⴕ 1.14 (1.06– 1.22)

Retinopathy −1.34** 3.83 (1.46– 9.36)

Physical Activity 0.96 * 2.62 (1.12– 6.87)

ASTN 0.62 1.86 (0.25– 10.20) 0.32 1.38 (0.44– 3.88) −0.31 0.73 (0.11– 3.11)

NFP 0.15 1.16 (0.30– 4.85) −0.57 0.57 (0.22– 1.36) −0.28 0.76 (0.24– 2.22)

ASTN*NFP 
(interaction)

0.27 1.31 (0.17– 13.12) 0.21 1.23 (0.29– 5.50) 1.29 3.64 (0.6031.90)

Note: Significance codes: under 0.001 ‘Ⴕ', 0.001 to 0.01 ‘**’, 0.01 to 0.05 ‘*’.
Abbreviations: AHT, arterial hypertension; ASTN, area with social transformation needs; BMI, body mass index; CI95%, confidence interval 95%; 
coef, coefficient; CVD, cardiovascular disease; DLP, dyslipidemia; HbA1, glycohemoglobin; HL test, Hosmer– Lemeshow test; NPF, nursing follow- up 
program; OR, odd ratio.

 15475069, 2022, 6, D
ow

nloaded from
 https://sigm

apubs.onlinelibrary.w
iley.com

/doi/10.1111/jnu.12781 by U
niversidad D

e Sevilla, W
iley O

nline L
ibrary on [17/11/2022]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



OUTCOMES IN DISADVANTAGED DIABETES PATIENTS676  |   

design is cost- effective and turns out to be useful if the objective is 
to determine prevalence values or to identify risk factors, as in our 
case. A retrospective design was considered appropriate to avoid 
possible artifacts derived from the collapse of primary care that the 
COVID- 19 pandemic has caused in our region.

The main limitation has been the nonrandomized exploratory 
design with a sample size that has not allowed sufficient power to 
evaluate all the proposed health outcomes.

Once a partial success has been visualized, this study opens 
the door to the organization of subsequent studies with better 
methodologies that allow confirming the results presented and 
determining if the success definitively extends to other health 
outcomes.

Given all of the above, and although the profile of our sample is 
similar to the one reported by studies that included samples which 
were 10,000 times larger, we cannot ensure the external validity of 
our study. However, we encourage other public health services to 
implement programs similar to the one described with the relevant 
socioeconomic and cultural adaptations, since they could be useful 
to alleviate the effect of social determinants on the health of their 
most vulnerable population.

CONCLUSION

This is the first study conducted in southern Spain that shows, 
against the expected, an equalization of health outcomes re-
lated with cardiovascular risk, among T2D patients from socially 
depressed environments when compared to those who live in 
conventional areas in our society. This allows showing the effec-
tiveness of implementing health policies in primary care focused 
on the families and on the risk strategies when it comes to mitigat-
ing or annulling the negative effect of the social determinants in 
health for this collective group. In addition, it contributes indirect 
evidence about the importance of the follow- up programs led by 
primary care nurses, which might exert a positive influence on the 
fulfillment of such objectives, at least in the typology of patients 
analyzed.

To introduce a risk strategy and to adopt a family approach, 
contemplating the sociocultural and educational differences that 
diversely affect men and women in their health status and percep-
tion has proven to be useful in reducing health disparities due to 
social determinants in patients with type 2 diabetes. These prem-
ises should be taken into account in nursing practice, both in care 
planning and by those nurses who participate in the development, 
implementation, or evaluation of health policies.
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