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Abstract

Background
As one of the disadvantaged groups, slum-dwellers face health disparities. These disparities can also be attributed to
inequalities in health care utilization. Therefore, this study aimed to investigate health care utilization among patients
with type 2 diabetes living in Tabriz's slums in 2022.

Methods
A cross-sectional study was conducted. Our study included participants who were over 18 years old, did not suffer from
physical and psychological disabilities and had lived in slums for at least 5 years. 13155 patients with type 2 diabetes
live in slums in Tabriz, according to the o�cial statistics of the Vice Chancellor for Health at Tabriz University of Medical
Sciences. Thus, we selected 400 patients using strati�ed systematic random sampling. A questionnaire was used to
collect data, and SPSS version 22 was used to analyze the results.

Results
Of the 400 patients, 215 were female (53.8%), 323 were illiterate or could read and write (58%) and 303 had low income
(75.2%). Only 15% had supplementary health insurance, while 82.3% had basic coverage. Although 49.8% of patients
felt they needed outpatient services, only 38.3% were able to receive them. A blood sugar test is the most frequently
received service (50%), while psychological counseling is the least frequently received consultation (3.30%). Outpatient
services were used more frequently by patients with higher socioeconomic status and those with diabetes complications
(P 0.05). The utilization of inpatient services was higher among older and less educated people (P 0.05).

Conclusion
Among slum-dwellers with type 2 diabetes, health care utilization is low. The government and health system should
focus on providing adequate education about diabetes and its importance, empowering slum-dwellers to improve self-
care and disease management, expanding public insurance coverage, and su�cient coverage of costs by insurance
organizations.

Background
Slum areas are known for deprivation [1]. Insecure residential status, houses structure with low quality, overcrowding,
poor access to safe water, and poor access to sanitation and other infrastructure are the characteristics enumerated by
the United Nations that can cause adverse health outcomes. One of the adverse health outcomes arising from slum-
dwelling is the under-utilization of health care services [2]. Utilization can be de�ned as the number of uses of health
care. Management of care can be evaluated by assessing the pattern of uses [3].

One of the most common non-communicable diseases (NCDs) that health care utilization affects its control and
management is type 2 diabetes. Type 2 diabetes is an increasing public health problem all over the world [4–7]. The
universal population affected by this lifelong disease has been over 425 million in 2017. It is projected that this chronic
illness will reach 629 million people by 2045. [8]. Developing countries account for 75% of patients with diabetes and
there is a growing trend in these communities [9]. In these countries, the economic burden of type 2 diabetes and its
comorbidities is substantial [10]. Managing type 2 diabetes is di�cult for developing countries due to political, practical,
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cultural, and social confusion [11]. Diabetes has become a serious public health concern In Asian countries, particularly
in Iran [12, 13]. According to World Health Organization (WHO) surveys, 10% of Iran's population lived with diabetes in
2016 [13, 14]. Risk factors for diabetes such as obesity, ethnic origin, and social inequality, the geographic distribution of
diabetes is different in various cities, regions, and countries [15, 16]. Prevalence of diabetes is associated with poor
living situations [17]. The odds of in�icting diabetes will be increased due to living in poor neighborhoods [18].
Therefore, disadvantaged groups such as slum dwellers are more susceptible to type 2 diabetes in terms of prevalence,
risk factors, and complications [19, 20]. In addition, the disadvantaged groups are more likely not to adhere to standard
health care [21]. The health systems must provide health care to the country’s entire population [22]. Diabetes treatment
and management have imposed a signi�cant burden on health care systems [23].

Therefore, considering slum-dwellers in terms of health care utilization is a must. Considering the vulnerable conditions
of slum-dwellers against type 2 diabetes, this study is focused on:

1) Utilization of essential health care among slum-dwellers with type 2 diabetes

2) Utilization rate of outpatient services and inpatient care among slum-dweller patients with type 2 diabetes and
sociodemographic factors affecting them.

3) The number of uses of outpatient services and inpatient care and sociodemographic factors affecting it.

Methods
Study design and study setting

This research is a cross-sectional study conducted among slum-dwellers with type 2 diabetes in Tabriz city in
2022. Inclusion criteria for the study were being over 18 years old, not disabled physically or mentally, and living in
slums for at least 5 years. Other types of diabetes were excluded from the study. Tabriz is a metropolis located in
northwest Iran with almost 2 million inhabitants. In recent years, Tabriz has witnessed an increase in the population of
slums, according to municipal o�cials. In Tabriz city, 382124 people lived in slums at the time of the study, according to
the o�cial statistics. In recent years, health complexes have been launched in Tabriz city slums. Launching the health
complexes in slums has made diabetic patients identi�ed increase from 6 cases to 621 cases [24]. These results show
that slum-dwellers with this silence disease have been neglected even in terms of disease diagnosis, until a few years
ago. The Tabriz city health system has consisted of some health complexes. Each health complex controls some health
service centers. Four health complexes are located in the slums of Tabriz (Chamran, Azadi, Imam Khomeini, Hakim).
Each complex controls 3-4 health service centers. In general, there are 15 health service centers in slums.

Sampling processes

According to the Vice-Chancellor for Health of Tabriz University of Medical Sciences, there are 13155 patients with type
2 diabetes living in Tabriz's slums. To calculate the appropriate sample size, we used Morgan's table [25]. Nearly 375
patients were required based on this table. To increase the power of the study, we selected 400 patients with type 2
diabetes. In Tabriz, slums are located in geographically different areas. To reduce selection bias, health service centers
located in each area should be selected. Therefore, we conducted four simple random samplings to select the health
service centers under each complex's supervision. Based on the diabetic population in any health complex, some health
care centers were selected. Two, three, one, and one center were selected from Chamran, Azadi, Imam Khomeini, and
Hakim, respectively. Non-compliance of some interviewees was predicted so more patients in each stratify were
considered. Fig 1 shows the process of sampling. 
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Iran's integrated health system, known as SIB, records, maintains, and updates information on health status. Patients'
primary data, such as addresses and phone numbers, were gathered from the SIB system in health service centers.
Patients with type 2 diabetes were categorized according to their gender and ten-year-old age. Then, strati�ed systematic
random sampling was used to select patients from these groups.

Data collection tools, data analysis, and ethical considerations

To collect information about diabetic patients' health care needs, a literature review was conducted. However, the study
information on healthcare utilization and costs of diabetes in Brazil was the most useful to create a questionnaire about
diabetes health care [27]. To specify the essential health care services for diabetic patients, we used the IraPEN (Iran’s
package of essential NCDs) instructions. IraPEN package has characterized essential health services and time intervals
for them. So, we compared the rate of utilization with the recommended advice by IraPEN for patients with type 2
diabetes. The obtained information was discussed with medical specialists. According to experts, the questionnaire
covers the study objectives. Additionally, to demographic information, the questionnaire asked about outpatient services
utilization and frequency in the last four weeks, inpatient care utilization and frequency in the past year, and health care
utilization and receiving consultation in the past three months. The utilization questions were answered with yes and no,
or frequency of use. The complete questionnaire is accessible [see S-1]. Data were collected by two trained individuals.
The data collectors were responsible for asking the questions, and the questionnaire was completed concurrently. This
was due to the likelihood of illiteracy in the slum dwellers’ population. We trained data collectors not to ask directional
questions. As a result, we were relatively con�dent that the study was not biased. Because of the speci�c process of
data collection and the low probability of data loss, our approach for missing data is to exclude cases pairwise. After
collecting the data, SPSS version 22 was used to perform descriptive and analytical statistics on the data. We used a
binary logistic regression model to examine the effect of sociodemographic variables on utilization. In the following, we
used the generalized model to predict the number of uses of outpatient services and inpatient care. Participants'
informed consent was obtained, and the respondents were informed that participation was entirely voluntary. We
informed the participants that the study's �ndings would be published in a scienti�c journal.

Results

Characteristics of the population
Out of 400 patients, 215 were female (53.8), 323 were illiterate or were able to read and write (58%) and 303 had low
income (75.8%). 82.3% had basic health insurance coverage, but only 15% had supplementary insurance. Table 1.
Shows descriptive statistics of the study population. 
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Table 1
Sociodemographic characteristics and frequency of utilization

Variables Categories Frequency
(percent)

Outpatient services Inpatient care

Utilization
%

X2 P-
value

Utilization
%

X2 P-
value

Gender Male 185 (46.3) 34.1 2.56 .10 38.9 .12 .72

Female 215 (53.8) 41.9 37.2

Age > 30 38 (9.5) 31.6 1.154 .886 7.9 44.586 < .0001

30–40 91 (22.8) 37.4 29.7

40–50 82 (20.5) 37.8 29.3

50–60 87 (21.8) 41.4 40.2

< 60 102 (25.5) 39.2 61.8

Education Illiterate 111 (27.8) 38.7 1.885 .597 50.5 33.982 < .0001

Reading and
writing ability

121 (30.3) 39.7 48.8

Diploma 131 (32.8) 34.4 25.2

Academic
education

37 (9.3) 45.9 10.8

Marital status Single 40 (10.0) 43.5 1.383 .240 42.4 .978 .323

Married 308 (90.0) 36.7 36.7

Occupation * Employee 30 (7.5) 16.7 15.975 .014 60.0 15.690 .016

Worker 57 (14.3) 35.1 28.1

Farmer 14 (3.5) 78.6 7.1

Freelance 106 (26.5) 37.7 39.6

Housewife 112 (28.0) 39.3 36.6

Retired 16 (4.0) 37.5 50.0

Unemployed 65 (16.3) 40.0 41.5

Income (The
Iranian Rial)

< 40 million 303 (75.8) 35.3 4.562 .033 39.9 1.984 .159

40–80 million 78 (24.3) 47.4 32

Insurance Yes 329 (82.3) 41.0 6.080 .014 38.3 .070 .792

No 71 (17.8) 25.4 36.6

Type of
insurance

Social
insurance

193 (57.8) 47.2 10.433 .005 37.8 2.894 .235

Iranian health
insurance

114 (34.1) 28.9 34.2

* Fisher's exact test
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Others 27 (8.1) 48.1 51.9

supplementary
insurance

Yes 60 (15.0) 51.7 5.380 .020 36.7 .053 .817

No 340 (85.0) 35.9 38.2

Disease
duration (in
years)

> 5 114 (28.5) 35.1 5.564 .234 19.3 30.475 < .0001

5–10 104 (26.0) 33.7 38.5

10–15 55 (13.8) 43.6 34.5

15–20 40 (10.0) 52.5 57.5

< 20 46 (11.5) 37.0 56.5

Treatment
type

Lifestyle
change

27 (6.8) 44.4 16.806 .001 25.9 43.594 < .0001

Oral pills 236 (59.0) 30.5 26.7

Insulin 17 (4.3) 35.3 47.1

Mixed regime
simultaneously

120 (30.0) 52.5 61.7

Comorbidity Yes 286 (71.5) 45.1 19.964 < .0001 51.0 72.527 < .0001

No 114 (28.5) 21.1 5.3

* Fisher's exact test

Utilization
The percentage of health services utilization is shown in Fig. 2. The most frequently utilized services were blood sugar
testing (50%), Blood pressure measurement (32.50%).

Figure 3 shows the percentage of patients who have received the essential consultations. The importance of taking
medicine and how to take it (53%), and diabetes and its complication (30.80) were the most frequent received
consultations.

The 199 (49.8%) patients needed outpatient services and only 153 (38.3%) were able to use them during the previous
four weeks, according to the patient. Additionally, 158 (39.5%) patients required inpatient care, while 152 (38%) patients
were able to access it in the last year. Table 2 presents the rate of need for outpatient services and inpatient care, the
utilization rate, and the frequency of these services during the past 4 weeks for outpatient services, and during the last
year for inpatient care. 
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Table 2
Utilization of outpatient services and inpatient care

Variables Categories Outpatient services Inpatient care

Frequency (Percent) Frequency (Percent)

Need Yes 199 (49.8) 158 (39.5)

no 201 (50.2) 242 (60.5)

utilization yes 153 (38.3) 152 (38.0)

no 247 (61.7) 248 (62.0)

frequency of use 0 74 (18.5) 245 (61.3)

1 44 (11.0) 74 (18.5)

2 18 (4.5) 44 (11.0)

3 19 (4.8) 18 (4.5)

4 0 19 (4.8)

Sociodemographic factors affecting utilization
The results of the chi-square test show (Table 1) that the utilization of outpatient services is affected by occupation, so
farmers are the most utilizers with 78.6% and employees are the lowest utilizers with 16.7%. (P = 0.014). Higher-income
(P < 0.0001), having insurance (P = 0.014), having social insurance (P = 0.005), having supplementary insurance (P = 
0.02), adopting the mixed regime simultaneously (P = 0.001), and having comorbidity (P < 0.0001) are affecting
outpatient services utilization. Utilization of inpatient care is affected by older ages (P < 0.0001), lower education ((P < 
0.0001), being an employee (P = 0.016), higher disease duration (P = 0.0001), adopting the mixed regime simultaneously
(P < 0.0001), and having comorbidity (P < 0.0001).

To achieve the odds ratio for the independent variables, we applied a binary logistic regression model for the dependent
variables (utilization = 0, non-utilization = 1). Based on the results of the Hosmer and Lemeshow test, the logistic model
is �tness (x2 = 4.381, p-value = .0821). Results of the binary logistic regression model show (Table 3) female gender
(Adjusted OR = 1.871, CI 1.170 to 2.993) and higher-income (Adjusted OR = 1.984, CI 1.105 to 3.562) increase the
probability of outpatient services utilization. Being a farmer is related to higher outpatient services utilization (P = 0.023).
Having comorbidity (P < 0.001) and taking oral pills increase the use of outpatient services and inpatient care
utilization. 
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Table 3
Binary Logistic regression model for sociodemographic factors affecting utilization

variables Outpatient services Inpatient care  

P-
value

Adjusted
OR

95% CI for OR
adjusted

P-
value

Adjusted
OR

95% CI for OR
adjusted

 

Lower Upper Lower Upper                      

Gender (reference = male)

female

                 

.009* 1.871 1.170 2.993          

Income (reference > 4 million)

4–8 million

.022* 1.984 1.105 3.562          

Occupation (reference = 
unemployment)

                 

Employee .097 .474 .196 1.144          

Worker .122 1.821 .852 3.892          

Farmer .037* 9.237 1.139 74.898          

Freelance .804 1.083 .578 2.030          

Housewife .516 1.230 .658 2.300          

Retired .542 .711 .237 2.128          

Treatment type (reference = 
mixed regime
simultaneously)

                 

Lifestyle change .912 1.058 .391 2.858 .518 1.461 .462 4.618  

Oral pills .012* 1.982 1.166 3.369 < 
0.001*

3.131 1.825 5.369  

Insulin .737 1.248 .342 4.559 .915 .932 .256 3.391  

Comorbidity (reference = yes)                  

no < 
0.001*

.347 .200 .603 < 
0.001*

.077 .031 .189  

*signi�cant was considered for p-value < 0.05

Sociodemographic factors affecting the number of uses

We used a generalized linear model to predict the number of uses for outpatient services and inpatient care. The higher
number of uses for outpatient services is related to being a farmer, P = 0.022 (Wald x2 = 2.285, 95% CI -1.153 to -0.092),
and having comorbidities (P < 0.001). Use of oral pills (P < 0.001), and having comorbidity (Wald x2 = 17.473, 95% CI
0.300 to 0.831) were related to a higher number of uses of inpatient care. Table 4 shows sociodemographic factors
affecting the number of uses.
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Table 4
Generalized linear model for sociodemographic factors affecting the number of uses

variables Outpatient services Inpatient care

P-
value

Wald
x2

95% CI for
Wald x2

P-
value

Wald
x2

95% CI for
Wald x2

Lower Upper Lower Upper

Occupation (reference = unemployed)                

Employee .663 .190 − .370 .581        

Worker .091 2.861 − .735 .054        

Farmer .022* 5.285 -1.153 − .092        

Freelance .119 2.426 − .607 .069        

Housewife .496 .463 − .375 .182        

Retired .424 .640 − .696 .292        

treatment type(reference = Mixed
regime simultaneously)

               

Lifestyle change         .148 2.093 − .817 .123

Oral pills         < 
0.001*

18.138 − .798 − .295

Insulin         .313 1.018 − .918 .294

Comorbidities (reference = no)                

yes < 
0.001*

15.571 .192 .571 < 
0.001*

17.473 .300 .831

*signi�cant was considered for p-value < 0.05

Discussion
This study assessed health care utilization among slum-dwellers with type 2 diabetes. Utilization of outpatient services
and inpatient care is lower than slum-dwellers needs. Previous studies illustrated that health care utilization for NCDs
among slum-dwellers is lower than in non-slums [28]. Factors such as higher age, �nancial constraints, achieving
regular sources of care, and lower self-assessment of health status are mentioned as reasons for underutilization [29].
Despite the IraPEN plan that was launched to higher access to care for NCDs in 2014 by Iran’s health ministry [30, 31],
utilization of essential health care services among slum-dwellers with type 2 diabetes is dramatically low. IraPEN has
been designed according to the recommendations of the WHO for the use of primary health care to prevent and control
NCDs [32]. As part of this plan, diabetic patients must receive essential health care services once every three months.
Sugar tests and foot examinations, respectively, have not been used by 50% and 85% of slum-dwellers in the past three
months. Similarly, 70%, 76%, and 90% of patients have not received consultations on physical activity, nutrition, and
weight control. Low health care utilization can be attributed to several factors. As a result, a health care plan alone
cannot increase utilization. In order to address the challenges and obstacles faced by disadvantaged groups, it is
imperative that innovative, multisectoral, �exible, and well-coordinated care models are developed. [33].
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The �ndings of the study con�rm that uninsured patients with type 2 diabetes are less likely to get appropriate health
care services [34]. Iran has four main health insurance organizations. They are social insurance, Iran health insurance,
armed forces health insurance, and the Imam Khomeini relief committee health insurance. Ninety-two percent of insured
patients are covered by social insurance or Iran health insurance. The type of insurance is affecting the use of
outpatient services. In Iran, there are some clinics and hospitals dependent upon social insurance that provide free
services. This option can lead to higher utilization. Iran's health insurance does not cover enough costs, resulting in
lower outpatient utilization for its insured. In Iran, coverage of whole costs by government insurance isn’t possible.
Supplementary insurance covers the cost and services which not covered by basic health insurance. [35].
Supplementary insurance leads to removing �nancial barriers. But seeking supplementary insurance is probably related
to higher income [36].

A �nancial constraint is a major barrier to obtaining health care [37, 38]. We found income to be a determinant factor in
outpatient service use, even though almost all the study patients had incomes below the poverty line. Our study shows
that even small increases in income level lead to an increase in outpatient care. Based on the results of our study,
patients with academic education are more likely to use outpatient services, while those with low education are more
likely to use inpatient care. Interpretations should be conducted with caution. This can be due to patients with low
education not seeking medical help in time and consequently deteriorating. Due to the use of outpatient services,
patients with academic education may be less likely to need to be hospitalized. We should not overlook the importance
of self-care knowledge. Knowledge may in�uence health care utilization [39]. Also, health literacy leads to better
diabetes management [40]. The �ndings of our study are entirely aligned with other data. Women are more users of
health care, and they visit doctors more frequently, but inpatient care has fewer differences between men and women
[26, 41]. Elderly patients require more inpatient care. Based on the current trends, Iran is the second-fastest aging country
in the world, after South Korea [42]. As people age, their consumption of health care services increases, which results in
higher costs [43]. Higher disease duration increases the utilization of health services. The condition can be caused by
the deterioration of diabetes over time. Complications such as retinopathy increase with increasing duration of diabetes
[44] Farmer patients are more likely to utilize outpatient services after adjusting for variables. In addition, the frequency
of uses for outpatient services is more among farmers. One reason could be that their insurance covers costs
adequately. When diabetes is controlled with mixed regimes simultaneously, outpatient services and inpatient care are
utilized more. This regime can be adopted as a response to the disease's advanced stages. Patients with lifestyle
changes to control their diabetes are the least likely to require inpatient care. These patients are also more likely to utilize
outpatient services. The results should be interpreted with caution. Outpatient services may decrease the need for
inpatient care. Lifestyle changes can improve diabetic outcomes such as weight loss and drug reduction [45]. We were
surprised to �nd that taking oral pills increased the odds ratio for the use of outpatient care and inpatient care after
adjusting for the variables. Additionally, the use of oral pills increases the number of uses for hospitalizations. In Iran,
One of the most common medicine for type 2 diabetes control is metformin. The results of our study do not support the
�nding that metformin could improve clinical outcomes compared to insulin, lifestyle changes, and other antidiabetic
medications [46]. Deprivation increases the likelihood of comorbidities, and the number of comorbidity increases
utilization and the number of uses of health care services [47, 48]. It may be a reason for the high rate of comorbidity
among slum-dwellers, and accordingly the higher number of uses of services by patients with comorbidity. Finally, we
recommend a qualitative study for a deeper understanding of the reasons for low health services utilization based on
patients’ and staff’s views. We present pioneering research on type 2 diabetes care utilization among slum-dwellers. One
limitation of the study is that it does not provide a prosperous comparison group for comparing health care utilization.
In addition, the utilization may have been affected by COVID-19.

Conclusion
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In this study, slum-dwellers with type 2 diabetes had lower health care utilization compared with diabetic care
instructions provided by IraPEN. Using the results of the analysis, options for improving the status quo are suggested.
The government must pay special attention to slums due to their sociodemographic characteristics. Because of low
education in slums, the health system must provide adequate education about diabetes and the importance of its
control. Also, slum-dwellers empowerment for self-caring and disease self-management must be considered. Iran's law
on public insurance coverage needs to be implemented. The organization of Iran's health insurance must consider
su�cient coverage of costs for slum-dwellers. Government must support patients with comorbidity through subsidies,
so they could be covered by supplementary insurance. Due to the low income of the slum-dwellers, the government
should consider cheap and accessible health service delivery to the neighbors. In view of the fact that older people often
require inpatient care, their disease costs should be adequately covered.

Declarations
Ethics approval and consent to participate

The study has been performed in accordance with the declaration of Helsinki and has been approved by the ethics
committee of Tabriz University of medical science with approval ID: IR.TBZMED.REC.1400.961. Informed written
consent was obtained from all literate patients. The informed consent form was read for illiterate patients and informed
written consent was obtained from their legal guardian.

Consent for publication

Participants were ensured that information will be used anonymously and exclusively for the study objectives. We
informed the participants that the study's results would be published in a scienti�c journal.

Availability of data and materials

On reasonable request, the corresponding author can provide the datasets used in this study.

Competing interests

Neither of the authors declared competing interests

Funding

Tabriz University of medical sciences funded this study with grant number 68557 for Fawzieh Ghammari's Ph.D. Thesis.

Authors' contributions

F.GH. conducted the design, method development, and writing up of the �nal manuscript. H.J. Conducted analysis,
review, and editing and was involved in the design R.K.H. was involved in the design, method development, review, and
editing. M.GH. was involved in editing, review, and supervision.

Acknowledgments

We would like to acknowledge the school of management and medical informatics of Tabriz University of medical
sciences.

References



Page 12/17

1. Vlahov D, Freudenberg N, Proietti F, Ompad D, Quinn A, et al. (2007) Urban as a determinant of health. J Urban
Health 84: 16-26.

2. UN-HABITAT (2002) De�ning slums: Towards an operational de�nition for measuring slums. Background Paper 2,
Expert Group Meeting on Slum Indicators, October. Nairobi: United Nations.

3. Diehr, P., Yanez, D., Ash, A., Hornbrook, M., & Lin, D. Y. (1999). Methods for analyzing health care utilization and
costs. Annual review of public health, 20(1), 125-144.

4. Yu D, Zheng W, Cai H, Xiang YB, Li H, Gao YT, et al. Long-term diet quality and risk of type 2 diabetes among urban
Chinese adults. Diabetes Care. 2018; 41(4):723–30.

5. Lascar N, Brown J, Pattison H, Barnett AH, Bailey CJ, Bellary S. Type 2 diabetes in adolescents and young adults.
Lancet Diabetes Endocrinal. 2018; 6(1):69–80.

�. Eltom MA, Babiker Mohamed AH, Elrayah-Eliadarous H, Yassin K, Noor SK, Elmadhoun WM, et al. Increasing
prevalence of type 2 diabetes mellitus and impact of ethnicity in North Sudan. Diabetes Res Clin Pract. 2018;
136:93–9.

7. Bullard KM, Cowie CC, Lessem SE, Saydah SH, Menke A, Geiss LS, et al. Prevalence of diagnosed diabetes in adults
by diabetes type – the United States, 2016. MMWR Morb Mortal Wkly Rep. 2018; 67(12):359–61.

�. Zhang P, Gregg E. Global economic burden of diabetes and its implications. Lancet Diabetes Endocrinol. 2017;
5(6):404–5.

9. World Health Organization. Global Report on Diabetes. Geneva: World Health Organization; 2016.

10. Ibrahim, Wan Norlida, Syed Aljunid, and Aniza Ismail. “COST OF TYPE 2 DIABETES MELLITUS IN SELECTED
DEVELOPING COUNTRIES,” 2010, 4

11. Grant P. Management of diabetes in resource-poor settings. Clin Med (Lond) 2013; 13(1):27–31. [PMC free article]
[PubMed] [Google Scholar]

12. Peykari N, et al. Diabetes research in Middle East countries; a scientometrics study from 1990 to 2012. J Res Med
Sci. 2015; 20(3):253–62. [PMC free article] [PubMed] [Google Scholar]

13. King H, Aubert RE, Herman WH. Global burden of diabetes, 1995–2025: prevalence, numerical estimates, and
projections. Diabetes Care. 1998; 21(9):1414–31. [PubMed] [Google Scholar]

14. American Diabetes Association Diagnosis and classi�cation of diabetes mellitus. Diabetes Care. 2010; 33(Suppl 1):
S62–9. [PMC free article] [PubMed] [Google Scholar]

15. Warin, B., Exeter, D. J., Zhao, J., Kenealy, T., & Wells, S. (2016). Geography matters: the prevalence of diabetes in the
Auckland Region by age, gender, and ethnicity. The New Zealand Medical Journal, 129(1436), 25-37.

1�. Power T, Kelly R, Usher K, East L, Travaglia J, Robertson H, Wong A, Jackson D. Living with diabetes and
disadvantage: A qualitative, geographical case study. J Clin Nurs. 2020 Jul; 29(13-14):2710-2722. DOI:
10.1111/jocn.15295. Epub 2020 May 7. PMID: 32298498.

17. Schootman M, Andresen EM, Wolinsky FD et al. The effect of adverse housing and neighborhood conditions on the
development of diabetes mellitus among middle-aged African Americans. Am J Epidemiol. 2007; 166(4):379–387.
[PMC free article] [PubMed] [Google Scholar]

1�. Gaskin DJ, Thorpe RJ Jr, McGinty EE, Bower K, Rohde C, Young JH, LaVeist TA, Dubay L. Disparities in diabetes: the
nexus of race, poverty, and place. Am J Public Health. 2014 Nov;104(11):2147-55. doi: 10.2105/AJPH.2013.301420.
Epub 2013 Nov 14. PMID: 24228660; PMCID: PMC4021012.

19. International Diabetes Federation. IDF diabetes atlas. 5th ed. Brussels: International Diabetes Federation; 2013

20. Thorn J, Thornton TF, Helfgott A. Autonomous adaptation to global environmental change in peri-urban
settlements: Evidence of a growing culture of innovation and revitalization in Mathare Valley Slums, Nairobi. [Last



Page 13/17

accessed on June 28, 2019]; Glob Environ Change. 2015 31:121–31. Available from:
https://doi.org/10.1016/j.gloenvcha.2014.12.009. [Gogle Scolar]

21. Seghieri, G., Seghieri, C., Policardo, L. et al. Adherence to diabetes care process indicators in migrants as compared
to non-migrants with diabetes: a retrospective cohort study. Int J Public Health 64, 595–601 (2019).
https://doi.org/10.1007/s00038-019-01220-5

22. WHO. The World health report 2000: health systems: improving performance. Geneva: World health organization,
2000.

23. Johnson JA, Vermeulen SU: Diabetes trends in Alberta. ADSS Newsletter, volume 5, issue 1. Alberta Diabetes Atlas.
Edited by: Johnson JA. 2011, Institute of Health Economics, Edmonton, Available at http://www.albertadiabetes.ca

24. Ahad Bakhtiari, Dr Amirhossein Takian, Dr Aliakbar Sayari, Firoozeh Bairami, Dr Jafar Sadeghtabrizi, Azar
Mohammadi, Samira Alirezaei, (2017). Design and deployment of health complexes in line with universal health
coverage by focusing on the marginalized population in Tabriz, Iran, Teb va Tazkiyeh, 25(4), 213-232.
magiran.com/p1665390

25. Krejcie, R. V., & Morgan, D. W. (1970). Determining sample size for research activities. Educational and
psychological measurement, 30(3), 607-610.

2�. Shalev, V., Chodick, G., Heymann, A. D., & Kokia, E. (2005). Gender differences in healthcare utilization and medical
indicators among patients with diabetes. Public health, 119(1), 45-49.

27. McEwen, Laura N. “Chapter 40: Health Care Utilization and Costs of Diabetes,” n.d.

2�. Kien, V. D., Van Minh, H., Giang, K. B., Weinehall, L., & Ng, N. (2015). Horizontal inequity in public health care service
utilization for non-communicable diseases in urban Vietnam. Global Health Action, 8(s3), 24919.
https://doi.org/10.3402/gha.v7.24919.

29. Hu H, Jian W, Fu H, Zhang H, Pan J, Yip W. Health service underutilization and its associated factors for chronic
diseases patients in poverty-stricken areas in China: a multilevel analysis. BMC Health Serv Res. 2021 Jul
18;21(1):707. doi: 10.1186/s12913-021-06725-5. PMID: 34275449; PMCID: PMC8286576.

30. World Health Organization (WHO). Islamic Republic of Iran on a fast-track to beating non communicable diseases.
2017. https://www.who.int/newsroom/feature-stories/detail/islamic-republic-of-iran-on-a-fast-track-to-beating-
noncommunicable-diseases.

31. Hamzehkhani MS, Zahiri M, Haghighizadeh MH, Dehcheshmeh NF. Evaluating the quality of Iran's package of
essential non-communicable (IraPEN) disease in the eastern health Center of Ahvaz: viewpoints of the referring
patients. Arch Pharm Pract. 2020;1:62

32. WHO package of essential noncommunicable (PEN) disease interventions for primary health care. Geneva: World
Health Organization; 2020. Licence: CC BY-NC-SA 3.0 IGO

33. Constance, J., Lusher, J.M. Diabetes management interventions for homeless adults: a systematic review. Int J
Public Health 65, 1773–1783 (2020). https://doi.org/10.1007/s00038-020-01513-0

34. Doucette, E. D., Salas, J., Wang, J., & Scherrer, J. F. (2017). Insurance coverage and diabetes quality indicators
among patients with diabetes in the US general population. Primary Care Diabetes, 11(6), 515-521.

35. Kiil A, Arendt JN. The effect of complementary private health insurance on the use of health care services. Int J
Health Econ
Manag. 2016. doi:10.1007/s10754-016-9195-3

3�. Motlagh, S. N., Gorji, H. A., Mahdavi, G., & Ghaderi, H. (2015). Main determinants of complementary health insurance
demand:(Case of Iran). Global journal of health science, 7(6), 285.

37. Jalilian, H., Heydari, S., Mir, N. et al. Forgone care in patients with type 2 diabetes: a cross-sectional study. BMC
Public Health 21, 1588 (2021). https://doi.org/10.1186/s12889-021-11639-2



Page 14/17

3�. Ladha, Abdullah, Romaisa Shamim Khan, Awais Amjad Malik, Sana Farooq Khan, Beenish Khan, Irum Nawaz Khan,
null Samiullah, Waleed Tallat Kayani, and Sarah Saleem. “The Health Seeking Behaviour of Elderly Population in a
Poor-Urban Community of Karachi, Pakistan.” JPMA. The Journal of the Pakistan Medical Association 59, no. 2
(February 2009): 89–92

39. Siddique, M.K.B., Islam, S.M.S., Banik, P.C. et al. Diabetes knowledge and utilization of healthcare services among
patients with type 2 diabetes mellitus in Dhaka, Bangladesh. BMC Health Serv Res 17, 586 (2017).
https://doi.org/10.1186/s12913-017-2542-3

40. Rothman RL, Malone R, Bryant B, Wolfe C, Padgett P, DeWalt DA, Weinberger M, Pignone M. The Spoken Knowledge
in Low Literacy in Diabetes scale: a diabetes knowledge scale for vulnerable patients. Diabetes Educ. 2005 Mar-
Apr;31(2):215-24. doi: 10.1177/0145721705275002. PMID: 15797850.

41. Krämer, H. U., Rüter, G., Schöttker, B., Rothenbacher, D., Rosemann, T., Szecsenyi, J., ... & Raum, E. (2012). Gender
differences in healthcare utilization of patients with diabetes. The American journal of managed care, 18(7), 362-
369.

42. Mehri, N., Messkoub, M. & Kunkel, S. Trends, Determinants and the Implications of Population Aging in Iran. Ageing
Int 45, 327–343 (2020). https://doi.org/10.1007/s12126-020-09364-z

43. Mirzaie M, Darabi S. Population Aging in Iran and Rising Health Care Costs. Salmand: Iranian Journal of Ageing.
2017; 12 (2) :156-169
URL: http://salmandj.uswr.ac.ir/article-1-1226-en.html

44. Donald S. Fong, Lloyd Aiello, Thomas W. Gardner, George L. King, George Blankenship, Jerry D. Cavallerano, Fredrick
L. Ferris, Ronald Klein, for the American Diabetes Association; Retinopathy in Diabetes. Diabetes Care 1 January
2004; 27 (suppl_1): s84–s87. https://doi.org/10.2337/diacare.27.2007.S84

45. Delahanty, L. M., Dalton, K. M., Porneala, B., Chang, Y., Goldman, V. M., Levy, D., ... & Wexler, D. J. (2015). Improving
diabetes outcomes through lifestyle change–A randomized controlled trial. Obesity, 23(9), 1792-1799.

4�. Kułaczkowska, Z. M., Wróbel, M., Rokicka, D., Gąsior, M., & Strojek, K. (2021). Metformin in patients with type 2
diabetes mellitus and heart failure: a review. Endokrynologia Polska, 72(2), 163-170.

47. Nowakowska, M., Zghebi, S.S., Ashcroft, D.M. et al. The comorbidity burden of type 2 diabetes mellitus: patterns,
clusters and predictions from a large English primary care cohort. BMC Med 17, 145 (2019).
https://doi.org/10.1186/s12916-019-1373-y

4�. Gruneir A, Markle-Reid M, Fisher K, Reimer H, Ma X, Ploeg J. Comorbidity Burden and Health Services Use in
Community-Living Older Adults with Diabetes Mellitus: A Retrospective Cohort Study. Can J Diabetes. 2016
Feb;40(1):35-42. doi: 10.1016/j.jcjd.2015.09.002. Epub 2016 Jan 6. PMID: 26778680.

Figures



Page 15/17

Figure 1

The process of sampling
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Figure 2

The percentage of people who have received essential health services in the past three months

Figure 3

The percentage of patients who received essential consultations in the past three months
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