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Abstract

Introduction: Type 2 diabetes mellitus (T2DM) represents a global epidemic that disproportionately affects low-
and middle-income countries, where structural determinants and economic barriers severely restrict access to
effective medical care. In Ecuador, this pathology is the fourth leading cause of mortality, and there is limited
coverage of services. The objective of the present investigation was to determine the factors of access to health
services, the impact of out-of-pocket expenditure and the levels of therapeutic adherence among diabetic pa-

tients treated in the metropolitan district of Quito during 2024.

Materials and methods: An observational, prospective and cross-sectional study was carried out at the “Fray
Bartolomé de Las Casas” health center. The sample was a probability of adults diagnosed with diabetes. For
data collection, a survey validated by experts was used (Aiken's V 0.81), with acceptable internal consistency
(Cronbach's alpha 0.782). The instrument evaluated sociodemographic, economic (expenses for consultations,
drugs and transportation) and operational access variables. The statistical processing included inferential anal-

yses using the chi-square test and the calculation of the odds ratio (OR).

Results: Ninety-five patients were analyzed. The perceived worsening of health was significantly associated with
social security affiliation (OR 2.77, P =0.0258) and with the lack of availability of institutional medications (OR
2.86, P=0.0347). The average monthly expenditure on drugs was 82.19 USD, indicating that expenses greater than
50 USD per month constitute a critical risk factor for loss of adherence (OR 2.81, P =0.0211). A paradox of accessi-
bility was evidenced: patients who reported clinical stability tended to navigate the system, compensating for
public shortages with their own resources, whereas users of social security associated saturation and bureau-

cracy with a decline in their condition.

Conclusion: The stability of diabetic patients in this context depends less on biological factors and more on the
individual’s financial capacity to mitigate the deficiencies of the public system. The inefficiency of social security
and high out-of-pocket spending on medications are the main determinants of perceived deterioration and low

adherence.
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Introduction

Type 2 diabetes mellitus (T2DM) is closely linked to obesity, sedentarism, and population aging
[1, 2]. The complications derived from this pathology include heart disease, nephropathies, reti-
nopathies, neuropathies, increased susceptibility to infections, recurrent hospitalizations, signif-
icant decreases in the well-being of patients, and disability and premature mortality, which un-
derscore the urgency of taking measures to optimize prevention. the diagnosis and patient access
to effective therapy [3].

T2DM has reached epidemic proportions [4]. In 2021, according to the International Dia-
betes Federation (IDF), more than 537 million people were estimated to suffer from this pathol-
ogy, a figure that could reach 700 million by 20435 if effective prevention and control strategies
are not adopted [5]. The highest prevalence of T2DM is reported in low- and middle-income coun-
tries, where structural and economic determinants restrict access to medical care, which increases
the likelihood of deleterious health consequences and even premature mortality. In different
countries, health policies address T2DM through the promotion of healthy habits, the availability
of essential drugs, and the strengthening of primary care. However, access to services remains a
challenge in many areas, especially in rural communities and among socioeconomically vulnera-
ble populations [6].

In the region of Latin America and the Caribbean (LATAM), T2DM is among the leading
causes of poor therapeutic adherence and disability and death. Thus, it is estimated that more
than 244,000 people die from this nosological entity in LATAM. The prevalence of T2DM has
increased notably, from 18 to 62 million in the last 30 years [7]. It is likely that this figure is lower
than that of people who need access to diabetes care, since approximately 40% of people do not
know they have the disease and have not yet received a diagnosis. The prevalence of undiagnosed
diabetes is higher in Guatemala (48.8%), Uruguay (48.7%), Puerto Rico (37.7-50%), Honduras
(range of 31.9-53.7%), Mexico (range of 29.9-50%) and Nicaragua (43.3%) and lower in Colombia
(Bogotd) (23.5%), the southernmost countries of South America (20.2%) and Costa Rica (10.3—-
28.4%). Therefore, the range observed suggests that the real prevalence of T2DM in LATAM could
exceed previous estimates [8].

The factors that affect the increase in T2DM in this geographic area are population aging,
accelerated urbanization, sedentarism and limited access to safe food. This is accentuated in ru-
ral or difficult-to-access areas.

Likewise, the out-of-pocket cost of these services constitutes a significant obstacle for patients
with T2DM and their families, who must pay for consultations, drugs and supplies related to the
normalization of blood glucose, whose cost depends on therapeutic adherence and the possibil-
ity of complications derived from the lack of these services [g,10 ].

In Ecuador, T2DM was the fourth leading cause of mortality in 2022 and 2023, with §,100
and 4,460 cases, respectively, representing 5.1% of all etiologies [12], and approximately 7.1% of
the population, approximately 727,000 people, suffer from T2DM. In Quito, the prevalence has
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increased to 6.6% [11]. The Ecuadorian health system faces similar challenges in terms of care for
people with diabetes; thus, the Ministry of Public Health (Ministerio de Salud Publica - MSP) has
adopted a series of measures aimed at the quality of the provision of services and coverage of
attention for several years. The low perceived risk of the importance of correct adherence to
treatment has also been reported as a factor that asserts the burden of the disease in the country
[12]. The objective of the present study was to establish the determinants of access to health ser-
vices for diabetic patients treated in an MSP unit of the metropolitan district of Quito, as well as
their impact on out-of-pocket expenditure and adherence to long-term treatments. during the

year 2024.

Materials and methods

Study design
This is an observational, cross-sectional study. The source was prospective.

Scenario
"The present study was carried out at the “Fray Bartolomé de Las Casas” health center in the city
of Quito, Ecuador.” The study period was from September 1, 2023, to July 31, 2024.

Participants

Patients older than 18 years with type 1 and type 2 diabetes mellitus who reside in the Metropoli-
tan District of Quito and agreed to participate in the study through informed consent were in-
cluded. Patients with gestational diabetes, people with cognitive impairment or psychiatric illness
that prevented them from answering the survey, terminally ill patients or patients with decom-
pensated chronic diseases that made their participation difficult were excluded.

Variables

The sociodemographic variables included age, sex, marital status, educational level, occupation,
area of residence and years of evolution. The economic variables included income level, monthly
expenses related to medications, medical consultations, complementary exams and transporta-
tion. The variables of access to health services were type of health insurance, frequency of medi-
cal consultation, distance to the health unit, availability of medications in the health unit, waiting
time for medical consultation, perceived impact of health care on the accessibility of health ser-
vices and level of satisfaction with health care services. The variables of adherence to treatment
were compliance with prescribed medication, difficulty in acquiring medications, attendance at
follow-up consultations and level of adherence to prescribed treatment.

Data sources/measurements
The source was direct. With respect to demographic determinants, age was measured in years.

Marital status had the following nominal options: single, married, civil union, separated and
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widowed. The educational level had the following nominal options: no education, primary, sec-
ondary and university. Occupation presented the following categorical options: employed, un-
employed, informal and retired. The areas of residence were classified as urban or rural. Personal
economic determinants (out-of-pocket expenses): The level of income was measured as follows:
less than 1 BUS, 1-2 BUB, 3-4 BUB and more than 4 BUB. In the year 2023, the UBS is 470 USD per
month (17), so that less than 1 UBS earns less than 470 USD per month, 1-2 UBS earns between 470
and 940 USD per month, 3—4 SBU earns between 940 and 1880 USD per month, and more than 4
SBU earns more than 1880 USD per month.

The type of health insurance was categorized as public, private or none. The frequency of
medical consultations in the past year was categorized as monthly, bimonthly, semiannual or an-
nual. The distance to the nearest health unit was categorized as follows: less than 30 minutes, 30
to 60 minutes or more than 60 minutes. The availability of medications in the health unit was
categorized into always, sometimes and never. The wait time for medical consultation was cate-
gorized as follows: less than one week, between one and four weeks or more than one month.
Compliance with the prescribed medication was categorized as always, sometimes and never. At-
tendance at follow-up consultations was categorized as yes or no. The level of adherence to the
prescribed treatment was self-evaluated.

To guarantee the validity and reliability of the survey, a content validation was carried out
through the judgment of three experts with more than 5 years of experience in the health sector,
with a teaching status and who specialized in internal medicine. These were contacted by email
and were asked, through informed consent, about their willingness to participate in the validation
of the data collection instrument. Similarly, they were sent the survey and a content validation
sheet, which allowed the specialists to issue an assessment, on a Likert scale, of each section of
the construct according to its clarity, relevance, coherence and relevance. From this, the Aiken V
coefficient was determined to be 0.81, which allowed us to affirm that there was good consensus
among the members of the group of judges [13].

Subsequently, a pilot test was conducted with 15 volunteers prior to the final application of
the instrument to evaluate the internal consistency of the survey. Thus, the participants consid-
ered the survey accessible and that it was well accepted; in addition, the average completion time
was 3.5 minutes. A Cronbach's alpha coefficient of 0.782 was obtained, which is considered ac-
ceptable for the designed instrument and reinforces its reliability for use [14].

Authorization was requested from the administrators of the health units of the MSP (Minis-
try of Health) in the DMQ (Metropolitan District of Quito) prior to the application of the study,
and an attempt was made not to interrupt the work routine when the surveys were administered;
patients with a personal history of diabetes who were admitted to the center where the researcher
was found from 9:00 am to 1:00 pm until the participants were completed for representativeness
at the three health institutions.

Upon arrival at the stay, they were assessed whether they met the selection criteria of the
study and were invited (if included) to be part of the research, with the subsequent reading of the
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informed consent and explanation of the ethical principles, anonymization of the data and con-
fidentiality of the information, in addition to the absence of risks, beyond the minutes for com-
pletion. Those who agreed were asked to sign the informed consent form and proceeded to com-
plete the survey. Volunteers were provided with an adequate environment that guaranteed pri-
vacy.

Bias

The surveys were applied in a standardized way by the principal investigator, using a preestab-
lished guide approved in the research protocol. The information was independently reviewed by
two researchers and recorded in duplicate. Only records with total agreement were included.

Study size

The sample was probabilistic. With a census of the total estimated population of 2,679,722, 66.3%
of the population consists of people older than 18 years, constituting a population of 1,776,655,
with a rate of type 2 diabetes mellitus of 6.6%. There were 117,259 diabetic patients. With a confi-
dence level of 95%, an expected standard deviation of 6.6%, and a confidence limit of 5%, the
sample size was 93 cases. Epi Info Version 7.2 (CDC, Atlanta, United States, March 2025) was used
for the sample calculations.

Quantitative variables

The results of the ordinal variables are presented as frequencies and percentages. The results of
the scale variables are presented as averages. Scale variables were not converted into quantitative
variables. For the first analysis, the categorical options were regrouped into 2 categories accord-
ing to the perceived impact of accessibility to services: Group 1: Worsening; Group 2: stability or
improvement. For the second analysis of adherence to pharmacological treatment. The regroup-
ing categories were as follows: Group 1: low adherence; Group 2: medium and high adherence.

Statistical analysis

Inferential statistics are used. The percentages are compared using the chi-square test. The re-
sults of the association analysis are presented as odds ratios and 95% confidence intervals. Sta-
tistical analysis was performed with SPSS V 31.0 (IBM Corp.) (2024/2025). IBM SPSS Statistics, ver-

sion 31.

Results

Participants

A total of 95 cases were included in the study, which reached 100% of the sample size.

Characteristics of the study population
The average age was 41.6 +13.2 years. A relatively homogeneous distribution was observed among

the different age groups, with a slight concentration in the ranges of 31 to 40 years (28.4%) and
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over 50 years (27.4%). However, the significant presence of young patients (23.2% with < 30 years)
suggests an early diagnosis of the disease. They were 49.5% men and 50.5% women. The largest
proportion of patients were single (33.7%), followed by those who were in a consensual union
(211%) and those who were divorced (26.3%). The rest of the categories presented minor inci-
dences. A total of 5§6.8% of patients resided in urban areas, and 43.2% resided in rural areas. The
average duration of disease evolution was 13.95 + 8.74 years, and almost half of the patients
(46.3%) had been diagnosed during the past 10 years, while 30.5% had lived with the disease for
more than 20 years. A total of 24.2% had incomes less than 1 SBU, 26.3% had incomes from 1 to 2
SBU, 30.5% had incomes from 2 to 4 SBU, and 18.9% had incomes greater than 4 SBU.

The average expenditure on medications was 82.19 + 47.15 USD per month, with a minimum
of o USD/month to 149 USD/month. A total of 27.4% of the respondents spent more than 120 USD
per month on drugs, and 18.9% reported spending less than 40 USD/month. The average expendi-
ture on medical exams is 47.01 * 30.31 USD per month; 29.5% of patients spend less than 25 USD
per month, 28.4% spend between 26 and 5o USD/month, and 15.8% spend between §1 and 75
USD/month, and 26.3% of patients spend more than 75 USD/month. month. In addition to the
previous expenses, the cost of transportation to attend medical consultations is added, another
factor that impacts patients, with an average expense of 23.72 +13.89 USD per month. More than
one-third (34.7%) spend more than 30 USD per month on travel.
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Table 1. Perceived impact of accessibility to services.
Variables Worsening N=35 Stability/Improvement Xz
n=60
Age
< 40 years vs. > 41 years 20 571% 20 483% 0.4072
Marital status
Single/Divorced/Widowed vs. Married 26 743% 34 56.7% 0.08503
Educational level
No formal education/primary vs. sec- 20 571% 36 60.0%
ondary 0964
Occupation
Unemployed/Retired vs. Employed 16 457% 24 40.0% 0.3041
Years with diabetes
<1§ years vs. >15 years. 20 571% 33 55-0% 0.9639
Medical consultation expenses (USD/month)
<50 USD/month vs. >50 USD/ month 18 51.4% 28 46.7% 0.6542
Expenditures on medications (USD/month)
<8o USD/ month vs. >80 USD/ month 19 54.3% 31 51.7% 0.836
Medical exam expenses (USD/month)
<50 USD/ month vs. > 50 USD/ month 19 54.3% 36 60.0% 0.8052
Transportation expenses for medical consultations (USD/month)
<30 USD/ month vs. >30 USD/ month 23 65.7% 39 65.0% 0.0438
Type of health insurance
Without health 1n§urance/ Private insur- 19 54.3% 46 76.7% 0.02350
ance vs. Social security
Frequency of medical consultations per year
< 3 consultations/year vs. >4 consulta- 8 22.9% 17 28.3%
. 0.5588
tions/year
Distance to health center (km)
<15 km vs. >15 km 17 48.6% 31 51.7% 0.771
Availability of medications
Never available vs. available 7 20.0% 2§ 41.7% 0.03113
Waiting time for consultation (days)
<10 days vs. >10 days 17 48.6% 18 30.0% 0.07028
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Table 2. Adherence to pharmacological treatment.
Low adhesion = Medium/high adher-

XZ
n=34 ence n=61
No. % No. % (p value)

Age

<40 years vs. > 40 years 20 58.8% 20 47.5% 0.2015
Marital status

Single/Divorced/Widowed vs. married 17 50.0% 43 70.5% 0.165
Occupation

Unemployed/Retired vs. employee 14 41.2% 26 42.6% 0.891
Monthly income

<2 SBU vs. >3 SBU 16 471% 32 52.5% 0.6138
Medical consultation expenses (USD/month)

<50 USD/month vs. >50 USD/ month 11 32.4% 35 57-4%

>50 USD/ month 23 67.6% 26 42.6% O3
Expenditures on medications (USD/month)

<80 USD/ month vs. >80 USD/ month 19 55.9% 31 50.8% 0.6357
Medical exam expenses (USD/month)

<25 USD/ month vs. >25 USB/ month 5 14.7% 23 37.7% 0.257
Transportation expenses for medical consultations (USD/month)

<20 USD/ month vs. >20 USB/ month 14 41.2% 24 39.3% 0.683
Type of health insurance
Soc\:?lt:;ttrﬂf,alth insurance/private insurance vs. o 8.8% 4s 138% 0133
Frequency of medical consultations per year

< 3 consultations/year vs. >4 consultations/year 8 23.5% 17 27.9% 0.5588
Distance to health center (km)

<5 kmyvs.>5km 12 35.3% 1 18.0% 0.05972
Availability of medications

Never available vs. availability 13 38.2% 19 311% 0.3741
Waiting time for consultation (days)

<10 days vs. >11 days 17 50.0% 18 20.5% 0.07028

Main results
Table 1 presents the perceived impact of service accessibility. The variables that had an impact

on the worsening of patients were the presence of a social security affiliation (odds ratio 2.7669;
95% CI 1.1311 to 6.7685) (P =0.0258) and the lack of availability of medications (odds ratio 2.8571;
05% CI 1.0784 to 7.5701) (P =0.0347). The other variables did not have a statistically significant
effect.

Table 2 presents the factors that influence adherence to pharmacological treatment. Medi-

cation expenses of more than 50 USD/month were a risk factor for loss of adherence (odds ratio

://doi.org/10.56867/16

REV SEN 2026; 14 (1): Page 74


http://rev-sen.ec/
http://doi.org/10.56867/163

REV

, 00
OPEN (") ACCESS @

DOI:htt

://doi.or

10.56867/16

2.8147; 95% Cl 11679 to 6.7835; P =0.0211). The other factors did not have a statistically significant
effect.

Discussion

In the data shown in Table 1, age was not a statistically significant factor in differentiation (P =

0.4072), indicating that perceptions of deterioration or stability are influenced by factors beyond
biological aging. Regarding educational level and occupation, the sample demonstrates a high
level of consistency, preventing these variables from acting as predictors of health perception in
this analysis (P = 0.964 and P = 0.3041, respectively). Diabetes is characterized by its duration. In
the table, the number of years since diagnosis was nearly identical between the two groups (P =
0.9639), with 57.1% of patients having less than 15 years of disease progression in the worsening
group and 55.0% in the stable group. This lack of statistical significance has major implications:
it suggests that the perception of ‘improving’ does not rely on how long the disease has lasted. A
patient diagnosed 20 years ago might perceive stability if the health system manages complica-
tions, while a patient with only 5 years might perceive rapid deterioration if they face major access
barriers. These findings challenge the idea that negative perceptions are unavoidable before the
disease fully develops and highlight the importance of systemic care management.

In Latin America, out-of-pocket spending is one of the most sensitive indicators of weak
health systems. On average, these costs make up 34% of the total health expenditure in the region,
significantly higher than the 21% seen in OECD countries.

The study categorizes expenses into four groups: consultations, medications, exams, and
transportation. Surprisingly, none of these factors showed a statistically significant link to per-
ceptions of worsening or stability (p > 0.6 in most cases). "This homogeneity in spending suggests
the existence of a ‘financial floor’ for the management of diabetes.” That is, regardless of whether
patients perceive their health as improving or declining, the financial burden remains similar. The
fact that 48.3% of stable patients spend more than 8o USD per month on medications, compared
to only 45.7% of those whose condition worsens, might indicate that consistent financial invest-
ment is, in fact, necessary for achieving perceived stability.

Transportation expenses have the highest P value (0.9438), with 35% of patients in both
groups spending over $30 per month to attend their appointments. This indicates that geograph-
ical and logistical barriers are a persistent structural issue affecting the entire population equally.
"In saturated health systems, the patient must assume this cost as a condition for access, which
reinforces the notion that accessibility is not limited to the availability of the service, but to the
financial ability to ‘reach’ it."

The variable with the greatest statistical significance in this analysis is the type of health
insurance (P = 0.02359). The results clearly show a difference in patient experience based on in-
stitutional affiliation. In the group that perceived their condition as worsening, 45.7% relied on
social security. Conversely, in the group that reported stability or improvement, this percentage
significantly dropped to 23.3%. Meanwhile, 76.7% of patients without insurance or with private
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insurance were in the stable group. This relationship suggests that patients under social security
systems (such as the IESS) experience care they associate with health deterioration. This could
be due to multiple factors documented locally: 1. Saturation and workload of complications: Pub-
lic systems often serve populations with higher risk factors and pre-existing complications, creat-
ing a workload that limits personalized healthcare. 2. Fragmentation and bureaucracy: The com-
plexity of referral and counterreferral processes within social security can act as a barrier, delay-
ing timely treatment and reinforcing feelings of deterioration. 3. Perceived quality difference:
There is a documented tendency for patients to associate higher 'quality’ or 'care’ with direct (pri-
vate) costs, affecting their subjective reports of improvement even if clinical outcomes are similar.
Notably, the “Without insurance or with private insurance” group makes up most of the stable
group. The odds ratio was 2.7669 (95% Cl 1.1311 to 6.76835) (p=0.0258). This raises questions about
the role of private healthcare in compensating for public system shortcomings. Patients who
should be receiving care outside the social security system seem to have a greater sense of control
over their illness, likely due to shorter wait times for consultations and a perception of easier ac-
cess to specialists [15 -16].

The drug availability variable was significantly different (P = 0.03113). "However, the direc-
tion of the relationship is counterintuitive: 41.7% of patients who report stability or improvement
state that medications "are never available in the public system,” compared to only 20.0% of the
worsening group.” This apparent contradiction can be explained by the patient’s “navigation ca-
pacity." Patients who perceive stability, despite the lack of medications in their health center,
could be those with greater resilience or with resources to obtain them by other means (such as
direct purchases, assistance programs, or social networks). Their perception of stability does not
depend on institutional provisions but on their capacity for agency to overcome this lack. "On the
other hand, the group that perceives worsening reports better institutional availability (80% re-
ports availability “sometimes or always”)." This suggests that, for these patients, providing medi-
cations alone is not enough to reverse the feeling of deterioration, possibly because they face
more serious complications or because accompanying clinical care is inadequate.

The frequency of medical consultations is another indicator of the level of care. In both
groups, more than 70% of patients attended more than four consultations per year (P = 0.5588).
This high frequency suggests a health system that manages to “keep” the patient within the care
circuit but fails to differentiate the quality of that care to prevent perceived worsening.

The distance to the health center was also not a discriminating factor (P = 0.771). 51.4% of
those who worsened lived more than 15 km away, almost identical to 48.3% of those who were
stable. This finding reinforces the idea that, in managing diabetes, once the patient has overcome
the initial transportation barrier (which we've already seen is costly for both), the geographic lo-
cation becomes less relevant compared to the quality of clinical interaction and social support.
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Implications for the Sustainability of Health Systems

Diabetes not only impacts individuals' quality of life but also creates a significant economic bur-
den on institutions. It is projected that by 2028, complications from diabetes and cardiovascular
events will drive billions of dollars in increased expenses for institutions like the IESS [17 -18].

The report on stability under difficult access conditions (such as drug shortages) high-
lights the paradox of overuse and underuse. "Many health systems provide large volumes of “low
value” services (quick consultations, repetitive exams without follow-up) while failing to offer
“high value” services (biological drugs, intensive nutritional education, and continuous monitor-
ing) [17].

Patients in the worsening group may be caught in a cycle of overusing emergency services
or low-value consultations, while the stable group might be underutilizing the official system but
compensating with high-value resources. This inefficiency not only harms patient health but also
drains the human and financial resources of the system [18].

The perception of health in diabetes is not an accurate reflection of biological reality but
a story constructed around accessibility. To the degree that health systems succeed in reducing
the direct economic burden and increasing confidence in social security, patients' trajectories can
shift from perceived deterioration to actual, lasting stability. The future of diabetes care in the
region depends on governments' ability to close the gap between theoretical coverage and real
accessibility, removing the paradoxes that currently force patients to be resilient despite the sys-
tem, rather than because of it [19 -20].

Conclusion

The results show that patients' perception of health and adherence to treatment for diabetes are
influenced more by the efficiency of the insurance system and the availability of supplies than by
biological or demographic factors. Social security affiliation and drug shortages are identified as
the main factors contributing to perceived worsening, while out-of-pocket drug costs exceeding
$50 per month are identified as significant risk factors that triple the likelihood of low medication
adherence. Addressing these barriers requires an intervention that resolves the operational para-
doxes within the system and reduces the patient's financial burden, ensuring that disease stability
depends on a robust support infrastructure rather than solely on the patient's navigation skills

and economic resilience.
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