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Abstract

Introduction

Among non-communicable chronic diseases (NCCD), diabetes and hypertension are the
main cause of adult mortality worldwide. Among the members of the Organization for Eco-
nomic Cooperation and Development, Mexico is first in prevalence of diabetes and second
in obesity. To face this problematic situation of NCCDs the Ministry of Health declared a
national epidemiological alert against the overweight, obesity and diabetes. The target of
this study is to characterize the status of obesity, diabetes and hypertension in the adult pop-
ulation in the area of influence of primary health facilities located in high social marginality
areas.

Methods

We conducted a cross-sectional observational study and used a convenience sample. A
survey was conducted on a population of 18 years old and above in four primary health facil-
ities in four Mexican States. The survey explored sociodemographic characteristics, the
presence of chronic diseases, the access to healthcare services, risk factors and life styles.
We also applied a complementary questionnaire to 20% of the participants, in order to
explore food consumption during the last week and physical activity (International Physical
Activity Questionnaire). We based our analysis on descriptive statistics and logistic multivar-
iate regression to analyze factors associated with diabetes and hypertension.

Results

73% (n=7531, Cl 0.72—0.74) percent of the population reported being diabetic, hyperten-
sive and/or overweight. The majority of them receive healthcare in public health services.
People over 40 years old, are 11 times more probable of living with diabetes and 8.7 times
more probable of living with hypertension. Both conditions affect mostly women, whose
main activity is to be a housewife. People who have lunch and dinner out of home are more
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likely to develop diabetes. People who perform intense physical activity are less likely to live
with hypertension.

Conclusion

According to the self-report, more than 70% of adult population living in areas with high
social marginality suffer diabetes, hypertension and obesity. However, the percentage of
people who live with these chronic conditions and are not aware of them, is unknown. The
Mexican health system needs a primary healthcare that emphasizes on health promotion,
timely detection of risk factors of Non Communicable Diseases and prevention of their
complications.

Introduction

Among non-communicable chronic diseases (NCCD), diabetes and hypertension are the
main cause of adult mortality worldwide. In 2012, these diseases represented 82% of premature
deaths, 68% of total deaths and three fourths of these deaths occurred in low and middle
income countries. The obesity prevalence doubled in the last three decades. In 2014 the preva-
lence was 10% among men and 14% among women. At this time, the hypertension prevalence
was 22% and 10% in the case of diabetes [1]. Alarmed by the increasing prevalence of these
NCCDs and their impact on the health system and the socio-economic development of nations
[2], The World Health Organization (WHO) and The Pan American Health Organization
(PAHO) have considered obesity as one of the main risk factors for developing diabetes,
hypertension, coronary heart diseases and cerebrovascular accidents, as well as certain types of
cancer (endometrium, breast and colon).

Among the members of the Organization for Economic Cooperation and Development
(OECD) [3], Mexico is first in prevalence of diabetes (15.9%) and second in obesity (32.4%),
both in adult population. According to the National Health and Nutrition Survey (ENSANUT,
for its Spanish acronym) 2012, the prevalence of overweight and obesity in adults was 71.3%
(women 73%, men 69.4%) [4]. Diabetes reached 9.17% (women 9.67%, men 8.60%) [5], and
hypertension 31.5% (women 30.7%, men 32.3%) [5]. The attributable proportion of over-
weight causing diabetes was estimated on 39.8% and 48.5% for obesity [6]. To face this prob-
lematic situation of NCCDs the Ministry of Health declared a national epidemiological alert
against the overweight, obesity and diabetes.

The increase of these NCCD can be explained, in part, by the nutrition transition phenome-
non experienced by the country. This transition has several characteristics: 1) increase in the
availability of processed foods at low cost with high fat, salt and sugar contents; 2) increase in
the consumption of fast food and food prepared out of home; 3) reduction of the available
time for preparing food; 4) increase of the industrialized food publicity/marketing and offer to
the general public and 5) reduction in the physical activity of the urban population [7]. This
scenario of chronic diseases represent important challenges for the Mexican Health System
[8].

The estimated direct cost of medical healthcare for overweight and obesity related diseases
(cardiovascular and cerebrovascular diseases, hypertension, several cancers and type 2 diabetes
mellitus) in 2000 was 2.033 billion dollars (26.3 billion pesos). The annual cost of health caring
for obesity, diabetes and cardiovascular diseases in 2012 was around 6.033 and 7.812 billion
dollars (around 78 and 101 billion pesos). The indirect costs associated with the loss of
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productivity was estimated from 5.646 to 7.8 billion dollars (around 73 and 101 billion pesos)
[9]. The direct cost estimated for 2017 will be around 6.027 billion dollars (78 billion pesos) and
the indirect cost affecting families will reach 5.973 billion dollars (73 billion pesos) [10]. These
costs represent an economic burden for the health system and families (pocket expenses).

The suitable control of NCCDs is essential to avoid complications that hinder people’s qual-
ity of life, affecting socioeconomic development. While in developed countries half of the
patients with common NCCDs [11] are under an adequate metabolic control, in Mexico only
one out of five diabetics [12,13] and half of hypertensive patients are under control [5,14]. In
Mexico the magnitude of NCCDs demands urgent intervention. Health authorities have pro-
posed many strategies among which we highlight: the National Prevention and Promotion in
Health Strategy [12], the National Overweight, Obesity and Diabetes Prevention and Control
Strategy and the National Agreement for Healthy Nutrition [10].

As part of these strategies, an attempt was made of trying to engage the government, civil
society and social sectors to influence their determinants. In relation to the healthcare determi-
nant, Mexico has a network of hospitals and primary care facilities. They belong to the Mexi-
can Institute of Social Security (IMSS, for its Spanish initials), the Ministry of Health (SSa, for
its Spanish initials), the Institute of State’s Workers Security and Social Services (ISSSTE, for
its Spanish initials) and Mexican Petroleum (PEMEX, for its Spanish initials), among others.
In this network, the primary healthcare has an important role in the prevention and control of
these chronic diseases, their risk factors, and their complications [15].

The most successful prevention of NCCDs has been linked to risk factors control, timely
delivery of drugs, early detection of complications and coordination between primary health
facilities and the hospitals [16] for treatment and control. Nevertheless, there are multiple
explanations of why NCCDs control is limited in primary healthcare facilities. We highlight
the following: undiagnosed people living with NCCDs [17] in the area of influence or primary
health facilities, inappropriate clinical practices of personnel regarding quality of care, weak
selfcare commitment of people living with NCCDs, lack of equipment, supplies and drugs
[18]. International expectations by 2025 hope that at least 80% of basic technologies and essen-
tial drugs to treat chronic diseases will be available [1]. This goal will be impossible to meet if
we do not have primary care strengthening oriented strategies. Considering this just men-
tioned goal, the target of this article is to characterize the status of obesity, diabetes and hyper-
tension in the adult population within the area of influence of primary health facilities located
in areas with high social marginality in Mexico as an essential input to manage the risk factors
and control of NCCDs

Methods
Ethical approval

This article is part of the research project “Prevention of risks and health damages related to
diabetes and hypertension in the context of effective universal coverage”. This project was
financed by the National Council of Science and Technology (CONACYT, for its Spanish
acronym) of Mexico in 2013. The Ethics Committee of the National Institute of Public Health
issued approval N° 1487 for the project on February 19, 2014.

Study design

We conducted a cross-sectional observational study and used a convenience sample consider-
ing the following criteria: a) previous experience of the state in promoting initiatives on

chronic diseases healthcare and b) the interest of decision makers to participate in strengthen-
ing the healthcare model of NCCDs. Four states were included: Hidalgo, Jalisco, Morelos and
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Yucatan: In each state, we selected one primary health facility (PHF) with the largest number
of diabetic or hypertensive patients, located in high social marginality areas (according to the
marginality index of the National Population Council) and interest of the staff to participate in
the project.

Sample

For a single PHF we had a georeferenced map on which appeared all households under their
responsibility. We draw an spiral on the map, starting on the place where PHF is located. All
households in the spiral were included until we reach 1,000 households. The people who were
18 years old and over were included in the study. Additionally, we explored food consumption
and physical activity in a subsample of households corresponding to 20% of the original 1000
households. In one of five households the complementary questionnaire was applied

Instruments

Main survey. We applied a survey containing 76 questions (S4 File), which explored:
sociodemographic characteristics, family antecedents, presence of chronic diseases, risk fac-
tors, life styles, health insurance and access to healthcare services. In this questionnaire, partici-
pants chose a physical silhouette that considered best represented their own [19,20] from
Stunkard, Sorensen, and Schulsinger Scale (1983), which has been validated in Mexico. Also
they were asked if they have been diagnosed as diabetic or hypertensive.

Complementary questionnaire. We applied a semi-quantitative questionnaire to explore
daily food consumption during the last week. This questionnaire has been validated for Mexi-
can population and explores type of food and quantity consumed per day (cup, piece, slice
etc). It included 106 food items, classified into twelve groups: vegetables, fruits, cereals with
and without fat, corn products, meats, low fat dairy products, snacks, fats, beverages and
sweeteners.

In order to explore physical activity, we used the International Physical Activity Question-
naire (IPAQ) in its short version [21]. It explores physical activity’s intensity (vigorous, moder-
ate, low), frequency (days per week) and duration (hours/minutes per day). The IPAQ 2002
considers as vigorous activities those that require strong physical effort and make breathing
stronger (lifting heavy objects, aerobics, fast pedaling). Moderate activities are those that
require intermediate physical effort (lifting light objects, regular pedaling, playing tennis).

People were asked to participate by a member of the INSP staft explaining the purpose, the
ethical approval and implications of participating.

Analysis

Body composition. We estimated body composition using the Stunkard, Sorensen and
Schulsinger Scale (1983) based on nine men and women figures (Fig 1). Women who chose
figures a-c were classified as normal weight, those who chose figures d-f as overweight, and
those who chose figures g-I were classified as obese. In the case of men, those who chose fig-
ures j-1 were classified as normal weight, those who chose figures m-o as overweight, and those
who chose figures p-r as obese.

Food consumption. According the type and quantity of food consumed per day, the
nutrients (carbohydrates, protein, fiber and lipids) were estimated based on the Mexican
Equivalences System (SMAE, for its Spanish initials) 2014 [22]. We excluded observations
with daily consumption values below 500 kilocalories because OMS consider them as biologi-
cally not plausible. The same was done for observations over five standard deviations over the
average consumption of total kilocalories consumed per day [23]. The cutoff points for
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Source: From ENSANUT 2012- questionnaire for adult population.
Fig 1. Stunkard, Sorensen, and Schulsinger Scale.
https://doi.org/10.1371/journal.pone.0187028.g001

calories, proteins, lipids, and fiber variables were established based on the Dietary Consump-
tion References (DRI) and the adaptation of these references for the adult Mexican population
[24].

Physical activity. We estimated the Metabolic Equivalent of Task (MET), as a
physiological measure expressing the energy cost (or calories) of physical activities. One MET
is the energy equivalent expended by an individual while seated at rest. While exercising, the
MET equivalent is the energy expended compared to rest. So MET minutes are simply the
time engaged in an activity: one minute of walking is equivalent to 3.3 METSs, one minute of
moderate physical activity is 4 MET's and one minute of intense physical activity is 8 METs.
The total of MET-min/week is the sum of hiking + moderate activity + vigorous activity.
According IPAQ, the minimum acceptable activity per person is 10 minutes/day and its maxi-
mum is 180 minutes/day including walking, moderate and vigorous activity. To classify the
activities we use the criteria shown in Table 1.

We began by analyzing the data using descriptive statistics (frequency, means, etc.) to pro-
duce an overall picture. We estimate percentages as well as confidence intervals. To compare
the characteristics of the sample with ones of the subsample, we analyzed some variables (state,
gender, age, scholarship, health insurance, occupation, presence of chronic diseases and body

Table 1. Physical activity level-TPAQ 2002.

Intensity | Options Description

High level | a) Vigorous Activity at least 3 days (minimum total 1500 MET/week)
b) 7 or more days of hiking, moderated activity and /or vigorous (minimum total of 3000

MET min/week)
Moderate | a) 3 or more days of vigorous activity (minimum 20 min/day)
level b) 5 or more days of moderate activity and/or hiking 30 min/day
) 5 or more days hiking, moderate activity and/or vigorous minimum 600 METs-min/week
Low level a) Individuals who do not fulfill the high and moderate categories criteria

Adapted: Guidelness International Physical Activity Questionnaire (IPAQ)

https://doi.org/10.1371/journal.pone.0187028.t001
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composition) and chi” test was performed. Finally, a logistic regression was developed to
observe associated factors with diabetes and hypertension in marginalized areas. The Depen-
dent variable were the presence of diabetes or hypertension and explanatory variables were
gender, age, education, occupation, health insurance, body composition, place of food con-
sumption, macronutrients consumption, physical activity and nutritional status. To test the
regression model we estimated the goodness of fit.

Results

We had information from 10,326 participants over 18 years old, 26% (n = 2 726) were from
Hidalgo, 25% (n = 2 560) from Jalisco, 22% (n = 2 268) from Morelos and 27% (n = 2 762)
from Yucatan. Male participants represented 47% (n = 4 830 = and 53% (n = 5 486) were
females; 44% (n = 4 560) were over 40 years old. Concerning schooling, 9% (n = 958) had no
education and over 60% (n = 6679) had basic education (elementary or secondary). The
majority of the participants had a Public Health Insurance (SPS, for its Spanish initials) and
IMSS. More than a third reported being employed at the moment of the survey and a bit more
than a fourth of the participants were housewifes. In addition, 8.39% (n = 866) of the partici-
pants reported being diabetic, while 11.14% (n = 1149) reported being hypertensive and
64.65% (n = 6771) recognized having a wide abdominal circumference, which placed them in
the overweight or obesity groups (Table 2).

A total 763 informants participated in the subsample. When we compare the characteristics
of the main sample with sub-sample (Table 2) the confidence intervals (CI) do not overlap in
the case of gender, age, education (basic education), SPS, occupation (employed and house-
wife) and presence of diabetes and obesity.

The status of diabetes and hypertension in terms of incidence and risk factors is complex
(Fig 2). Out of 10,326 participants, only 27% (n = 2,797; 95% CI 0.26 to 0.28) reported not hav-
ing a chronic disease, 73% (n = 7,534; 95% CI 0.72 to 0.74) live with diabetes, hypertension
and/or overweight or obesity. Among those who reported being diabetic (n = 866), 60%

(n =521;95% CI 0.57 to 0.63) reported living only with this condition (Fig 3), while 6%

(n =54;95% CI 0.5 to 0.08) reported also being hypertensive, 26% (n = 226; 95% CI 0.23 to
0.29) being diabetic, hypertensive and overweight, and 8% (n = 65; 95% CI 0.06 to 0.09) being
diabetic, hypertensive and obese. In terms of the place where diabetics receive healthcare, 40%
(n =347;95% CI 0.37 to 0.43) go to IMSS, 35% (n = 307; 95% CI 0.32 to 0.39) go to SSa clinics,
3% (n = 26; 95% CI 0.02 to 0.04) go to SSa hospitals, 9% (n = 79;; 95% CI 0.07 to 0.11) go to pri-
vate physicians, 4% (n = 34; 95% CI 0.03 to 0.05) go to ISSSTE, 4% (n = 34; 95% CI 0.03 to
0.05) do not receive any healthcare, 3% (n = 29, 95% CI 0.02 to 0.04) go to pharmacies and 1%
(n =10) go to other healthcare provider (Fig 4).

Among people who reported living with hypertension (n = 1,149), 15% (n = 173, 95% CI
0.13 to 0.17) only live with hypertension, 43.5% (n = 500, 95% CI 0.41 to 0.46) also is over-
weight, 11% (n = 131, 95% CI 0.09 to 0.13) live with hypertension and obesity, 5% (n = 54,
95% CI 0.03 to 0.06) with hypertension and diabetes and 25.5% (n = 291, 95% CI 0.23 to 0.28)
live with hypertension, diabetes and overweight or obesity (Fig 5). The place where hyperten-
sive patients receive healthcare, 39% (n = 448, 95% CI 0.36 to 0.42) go to IMSS, 35% (n = 407,
95% CI 0.33 to 0.38) go to SSa clinics, 3% (n = 31, 95% CI 0.02 to 0.04) go to SSa hospitals, 9%
(n =106, 95% CI 0.08 to 0.11) go to private physicians, 4% (n = 49, 95% CI 0.04 to 0.06) go to
ISSSTE, 5% (n = 58, 95% CI 0.02 to 0.04) do not receive any healthcare, 4% (n = 42, 95% CI
0.03 to 0.05) go to pharmacies and 1% (n = 8) go to other provider (Fig 4).

Finally, of the people identified as overweight or obese (n = 6,671), 78% (n = 5,217, 95% CI
0.77 to 0.79) are overweight, 9% (n = 632, 95% CI 0.09 to 0.10) are obese, 7% (n = 500, 95% CI
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Table 2. Comparative analysis of sample and subsample characteristics.

Variables Main Sample (n = 10,316) Sub-sample (n = 763) P-value *
Percentage (95% CI) Percentage (95% CI)
State
Hidalgo 2726 26.42 (0.25-0.27) 193 25.29 (0.22-0.29) >0.05
Jalisco 2560 24.82 (0.23-0.26) 172 22.54 (0.20-0.26) >0.05
Morelos 2268 21.99(0.21-0.23) 193 25.29 (0.22-0.28) >0.05
Yucatan 2762 26.77 (0.26-0.28) 205 26.87 (0.24-0.30) >0.05
Gender
Male 4830 46.82(0.46-0.48) 218 28.57 (0.25-0.32) <0.05
Female 5486 53.18(0.52-0.54) 545 71.43 (0.68-0.75) <0.05
Age
Less than 40 years 5755 55.79 (0.55-0.56) 356 46.66 (0.43-0.50) <0.05
More than 40 years 4560 44.21 (0.43-0.45) 407 53.34 (0.50-0.55) <0.05
Education
No education 958 9.29 (0.09-0.10) 65 8.52 (0.07-0.09) >0.05
Basic education 6679 64.74(0.64-0.66) 536 70.25 (0.67-0.73) <0.05
High School 1845 17.88 (0.17-0.19) 107 14.02 (0.12-0.17) <0.05
High education 834 8.08 (0.08-0.09) 55 7.21 (0.05-0.09) >0.05
Health insurance
IMSS 3416 33.11 (0.32-0.34) 241 31.59 (0.28-0.35) >0.05
ISSSTE 314 3.04 (0.03-0.40) 19 2.49 (0.02-0.04) >0.05
SPS 4366 42.32 (0.41-0.43) 376 49.28 (0.46-0.53) <0.05
Sedena 23 0.22 (0.01-0.02) 2 0.26 (0.01-0.03) >0.05
Private 352 3.41 (0.03-0.04) 21 2.75 (0.02-0.04) >0.05
None 1845 17.88 (0.17-0.19) 104 13.63 (0.11-0.16) <0.05
Occupation
Worker 702 6.80 (0.06-0.07) 32 4.19 (0.03-0.06) >0.05
Employee 3829 37.12 (0.36-0.38) 167 21.89 (0.19-0.25) <0.05
Own business 1208 11.71 (0.11-0.12) 114 14.94 (0.12-0.18) >0.05
Housewife 2867 27.79 (0.27-0.29) 330 43.25 (0.40-0.47) <0.05
Unemployed 439 4.26 (0.04-0.05) 37 4.85 (0.03-0.07) >0.05
Other 1271 12.32 (0.12-0.13) 83 10.88 (0.08-0.13) >0.05
Chronic diseases™*
Diabetes 866 8.39 (0.08-0.09) 99 12.97 (0.11-0.15) <0.05
Hypertension 1149 11.14 (0.11-0.12) 119 15.58 (0.13-0.18) <0.05
Overweight-obesity 6771 65.64 (0.65-0.07) 485 63.59 (0.60-0.67) >0.05
Without NCCD 2797 27.11 (0.26-0.28) 217 28.44(0.25-0.31) >0.05
Body composition
Normal ! 3545 34.37 (0.33-0.35) 217 28.44 (0.25-0.32) <0.05
Overweight 5942 57.61 (0.56-0.59) 479 62.78 (0.59-0.66) >0.05
Obesity 829 8.03 (0.08-0.09) 67 8.78 (0.07-0.11) >0.05

* P-values were calculated using chi-square test to compare the proportion of the main sample and sub-sample
** A person could suffer more than one NCCD

https://doi.org/10.1371/journal.pone.0187028.t002

0.07 to 0.08) are overweight and hypertensive, 3% (n = 131, 95% CI 0.01 to 0.02) are obese and
hypertensive, 3% (n = 131, 95% CI 0.01 to 0.02) are overweight, diabetic and hypertensive and

1% is obese, diabetic and hypertensive (Fig 6).
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Fig 2. Population with chronic diseases in the area of influence of four primary health facilities. México 2014.
N =10,316.

https://doi.org/10.1371/journal.pone.0187028.9002

Associated factors of diabetes

The analysis of diabetes explanatory factors (R* = 0.2597) did not show any differences
between men and women (Table 3). Instead, we observed that people over 40 years old are 11
times more probable of living with diabetes than those under 40 are. We also observed that
housewifes, unemployed, retirees and occasional workers, are between 2 to 5 times more prob-
able of living with diabetes. People with higher education have 90% less probability of living
with diabetes than those with no education (Table 3).

(n=866)

Diabetes
600

500
400
30;

Diabetes +
Hypertension +
Overweight

Diabetes +
Hypertension

Diabetes+
Hypertension +
Obesity

Fig 3. Comorbidity of diabetic population in the area of influence of four primary health facilities. México 2014.
https://doi.org/10.1371/journal.pone.0187028.g003
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Fig 4. Providers of health care for diabetic and hypertensive population. México 2014.
https://doi.org/10.1371/journal.pone.0187028.9004

We did not find any statistically significant coefficients related to health insurance, body
composition. Nevertheless, overweight (OR = 1.31) and obese (OR = 1.66) people are more
likely to live with diabetes than normal weight people are.

Interestingly, people who have lunch (OR = 2.56) or dinner (OR = 1.15) outside of home
are more likely of being diabetic than those who eat these meals at home. Not having lunch
(OR =0.57) or supper at home (OR = 0.15) or not having supper at all (OR = 0.36) reduces the
probability of being diabetic, even though these values are not statistically significant. Besides,
people consuming more than 2,300 calories per day (OR = 1.27), more than 47 grams of pro-
teins (OR = 2.20), more than 36 grams of lipids (OR = 1.53) are more likely to live with diabe-
tes. Instead, those who consume more than 38.9 grams of fiber (OR = 0.69) are less likely to
live with diabetes. We also did not observe differences in relation to physical activity, but coef-
ficients show that increased physical activity is related to a lower probability of being diabetic.

(n=1149)

Hypertension

500
400
Hypertension + 300 Hypertension +
Diabetes + Obesity 200 Overweight
100
Hypertension+Diab Hypertension +
etes+Overweight Obesity

Hypertension +
Diabetes

Fig 5. Comorbidity of hypertensive population in the area of influence of four primary health facilities. México
2014.

https://doi.org/10.1371/journal.pone.0187028.g005
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Fig 6. Comorbidity of overweight and obesity population in the area of influence of four primary health facilities.
Mexico 2014.

https://doi.org/10.1371/journal.pone.0187028.g006

Associated factors of hypertension

The analysis of the hypertension explanatory factors of (R* = 0.2285) showed no differences
between men and women. Instead, we observed that people over 40 years old are 8.7 times
more likely to live with hypertension than people under 40. In relation to occupation, those
working at home (OR = 1.49) and those with another employment (retirees and part-time
workers) (OR = 2.88) are more likely to live with hypertension. Overweight people are 61%
more probable of being hypertensive than people with normal weight. People who have lunch
(OR = 4.2) and dinner (OR = 4) out of home are more likely to live with hypertension than
those eating at home (Table 3).

People with basic education (OR = 0.54) and with high school (OR = 0.25) are less likely to
be hypertensive than people with no education. People with no health insurance (= R = 0.42)
are more likely to be hypertensive than those with SPS. People who perform intense physical
activity (OR = 0.48) are less likely to be hypertensive than those who perform low physical
activity.

We did not find statistically significant coefficients in health insurance status, but coeffi-
cients show that a person with no health insurance (OR = 0.42) is less likely to be hypertensive
than a person with SPS. Neither have we found any significant differences in body composi-
tion. Nevertheless, overweight (OR = 1.61) and obese people (OR = 1.69) are more likely be
hypertensive than people with normal weight.

Discussion

Results show a challenging NCCDs scenario in terms of opportune diagnosis and treatment.
ENSANUT 2012 estimated that 9.1% of the population lived with diabetes, in our study found
that 8.39% of the population living with this condition. Therefore, we can infer that there is a
very small proportion of the people living with diabetes that did not report it. On the other
hand, in 2016 OECD reported 15.9% prevalence of diabetes in Mexico, if we consider this per-
centage almost 50% of participants in our study living with this condition are unaware of it
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Table 3. Multivariate analysis of factor asociated to diabetes and hypertension. Mexico 2014.

Variables Diabetes (n = 760) Hypertension (n = 756)
Odds ratio (95% CI)* P-value* Odds ratio (95% CI)* P-value*

Gender

woman ! 1 1

man 0.97 (0.47-1.99) 0.94 | 0.84 (0.45,1.56) 0.58
Age

Less than 40" 1 1

More than 40 11.2 (4.17-26.22) <0.05 | 8.70 (4.24,17.83) <0.05
Education

No education 1 1

Basic education 0.67 (0.34-1.30) 0.24 | 0.54 (0.28,1.03) 0.06

High School 0.41 (0.12-1.37) 0.15 | 0.25 (0.75,0.85) 0.03

High education 0.1 (0.01-1.04) 0.05 | 0.49 (0.13,1.83) 0.29
Occupation

Employee' 1 1

Own business 1.92 (0.70-5.27) 0.20 | 0.87 (0.36,2.11) 0.76

Homewife 2.20 (0.88-5.43) 0.09 | 1.49 (0.71,3.14) 0.07

Unemployed 5.30 (1.62-17.28) 0.01 | 1.42 (0.44,4.53) 0.56

Other 5.84 (2.18-15.57) <0.05 | 2.89 (1.30,6.39) 0.01
Health Insurance

SPS 1 1

Uninsured 0.43 (0.16-1.17) 0.18 | 0.42 (0.16,1.017) 0.07

IMSS 1.46 (0.84-2.52) 0.71 | 1.38 (0.83,2.28) 0.21

Private 0.32 (0.04-2.71) 0.29 | 0.61 (0.12,3.03) 0.54

Other 1.35(0.27-6.67) 0.10 | 1.42(0.38,5.27) 0.60
Body composition

Normal * 1 1

Overweight 1.31 (0.71-2.40) 0.37 | 1.61 (0.92, 2.83) 0.10

Obesity 1.66 (0.66-4.15) 0.28 | 1.69 (0.72,3.80) 0.20

Place for food consumption

Home' 1 1

Lunch out of home 2.56 (0.62-10.42) 0.19 | 4.23 (1.29,13.73) 0.02

No lunch 0.58 (0.26-1.29) 0.18 | 0.72 (0.35,1.49) 0.38

Meal out of home 1.16 (0.27-4.86) 0.84 | 4.02 (1.01,15.94) 0.05

Dinner out of home 0.16 (0.01-1.81) 0.14 | 1.1 (0.22,5.56) 0.90

No dinner 0.36 (0.12-1.06) 0.05 | 1.38 (0.61,3.09) 0.44

Nutrients Consumption

Calories more than 2300 x day 1.27 (0.58-2.78) 0.55 | 0.58 (0.26,1.23) 0.16

Proteins more than 47 gr x day 2.21 (1.08-4.49) 0.03 | 0.76 (0.38,1.53) 0.45

Lipids more than 36 gr x day 1.54 (0.74-3.15) 0.24 | 1.65 (0.81,3.30) 0.17

Fiber more than 39.8 gr x day 0.70 (0.37-1.28) 0.25 | 1.09 (0.63,1.87) 0.76
Physical activity

Low 1 1

Moderate 0.7 (0.45-1.35) 0.24 | 0.79 (0.46,1.35) 0.40

Intense 0.61 (0.27-1.08) 0.20 | 0.49 (0.24,0.97) 0.04
State

Hidalgo 1 1

Jalisco 0.51 (0.23-1.10) 0.09 | 1.25 (0.63,2.46) 0.52

(Continued)
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Table 3. (Continued)

Variables

Morelos

Yucatan

1: reference category

Diabetes (n = 760) Hypertension (n = 756)
Odds ratio (95% CI)* P-value* Odds ratio (95% CI)* P-value*
0.65 (0.30-1.38) 0.26 | 0.69 (0.34,1.42) 0.32
0.84 (0.36-1.98) 0.69 | 0.94 (0.41,2.11) 0.87

* Odds rario and P-values were calculated using Multivariate logistic regresion model

https://doi.org/10.1371/journal.pone.0187028.t003

[18]. Since our estimation was based on self-report, we must stress out that we cannot know
the exact percentage of people living with diabetes who are not aware of it.

In the case of hypertension, 11.64% of the study’s population, reported living with this con-
dition; ENSANUT 2012 estimated that 31.5% of the population was hypertensive. This means
that 20% of the population lives with hypertension without knowing about it (in 2012, 47.3%
did not know themselves as being hypertensive) [25]. The unawareness of a subject living with
NCCD is part of the explanation of late detection and treatment. Other studies have calculated
that almost a third of the diabetics do not know it, so when the diagnostic arrives, they already
present complications [26].

Out of the all participants in our study, 64.5% was classified as overweight or obese, while
the prevalence of this conditions reported by ENSANUT 2012 was 71.28%. We may explain
this difference because the self-recognize of silhouette and higher prevalence is observed in the
North region (76.8, CI: 75.5-78.1) than the South region (71.3, CI:71.3-72.4;which includes
Morelos and Yucatan) and the Center region (73.9 CI: 72.6-75.1; which includes Hidalgo and
Jalisco) [27].

It is worrying to find out that 73% of the population above 18-year-old, lives with at least
one chronic condition such as diabetes, hypertension, overweight or obesity. Among this per-
centage, 9% lives at least with 2 chronic conditions and 4% with 3 of them. According to
WHO, an optimal health status for the population considers BMI values between 21-23 kg/
m”. In the studied group, the average BMI was 27.16 kg/m”. If we consider overweight and
obesity among the main risk factors, this population is in high risk of chronic diseases. The
fact is that only one fourth of the studied population does not have any chronic disease or risk
factor.

As far as the place where people with NCCDs received treatment, 75% reported being
treated in public services (IMSS or SSa). This result was expected because health facilities were
located in marginal areas where the population is usually registered in SPS or IMSS. This infor-
mation is coherent with the one reported by ENSANUT 2012, which states that around 70% of
diabetics and 90% of hypertensive patients report being insured by SPS or IMSS [5]. Another
result deserving attention is that around 4% of the population living with NCCDs has no access
to healthcare at all. This evidences the barriers to universal healthcare that the Mexican health
system is still facing [5, 28].

Besides, 9% of the people who know they are diabetic and hypertensive receive care from
private providers. This means that people with scarce resources incur in health pocket spend-
ing increasing their risk of catastrophic expenses and impoverishment conditions. In 2013, a
systematic review reported that the proportion of households with chronically ill members in
poverty conditions increased from 45% to 53% [29]. In Mexico, private out of pocket health
expenditures is still high, reaching 43.98% in 2014 [30].

In relation to NCCDs associated factors, people over 40 years old are more likely of being
diabetic or hypertensive because of the long term evolution of these conditions. The prevalence
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of this diseases is generally associated with adulthood [31,32,33]. Our study shows a bigger risk
of living with diabetes among unemployed and other occupations (including those who work
occasionally) high levels of stress have documented [34,35]. High levels of education are asso-
ciated to a less probability of being diabetic. This study found a greater risk of being diabetic
among people with low education levels; which is also associated with a less probability of
being diagnosed and adhering to treatment [36].

One of the findings that attracted our attention is the greater probability of being diabetic
and hypertensive among those people who have public health insurance. One possible explana-
tion is that people with less resources who suffer from a chronic disease, deliberately search to
enroll in public insurance schemes in order to have access to medical examination, laboratory
tests, medicines and other things that their families would otherwise have to pay for. Instead,
we found a less probability of being diabetic and hypertensive among people with no insurance
at all. This may be associated to their healthy condition making them procrastinate their
enrollment because they do not feel the need to look for it.

Among the studied population, we found a protector factor against diabetes to be a fiber
rich diet. This is similar to what another study on diet patterns with high levels of fiber con-
sumption, together with low levels of fat consumption, found as a factor notably reducing the
incidence of diabetes. This means that changes in diet patterns have an important role in the
etiology of diabetes with similar results in men and in women [37,38].

Considering life styles, people who have lunch or dinner out of home are more likely to be
diabetic, which might be related to the fact that these diets are hyper-caloric and hyper fat con-
taining, while their consumption is uncontrolled [39]. In the case of people who do not have
supper, this means that there is a reduced consumption of hyper-caloric food. In this sense,
there are recommendations on how to plan meals out of home and the consumption of a light
supper can help to as prevent and control obesity as a diabetes risk factor [40]. In the case of
hypertension, we observed that people who perform intense physical activity are less prone to
suffer from this condition. While studies have documented that regular practice or physical
exercises can reduce the incidence of hypertension [41,42].

The scenario of NCCDs becomes complicated, only 2 out of 10 people with diabetes melli-
tus and 5 out of 10 with hypertension have an adequate control [5]. In the meantime, it is nec-
essary to improve the therapeutic adherence [43,44] of population’s life styles, quality and
continuity of healthcare [12] self-care and co-responsibility of the people with chronic dis-
eases. Interventions in promotion of healthy life styles and group work show a greater influ-
ence in reducing the progression of these diseases than pharmacotherapy [45,46]. Also, the
proper performance of health facilities assures a higher number of consultations per chronic
patient and a better metabolic control [46,47]. These figures show that the Mexican health sys-
tem is facing a very big challenge concerning NCCDs that demands the strengthening of pri-
mary healthcare [48,49].

The main limitation of our study is the fact that all estimations are based on self-report of
diabetes and hypertension; obviously, the prevalence of these diseases is underestimated.
Another limitation is that we had to estimate the body composition from the self-perceived sil-
houette the participants better thought represented them, which might have led to misclassifi-
cation. Additionally, we had a small sample size therefore the findings are not generalizable.

Conclusion

This study found out that almost three fourths of the population over 18 years old living in the
area of influence of the primary health facilities located in high social marginality areas, have
at least one chronic disease like diabetes, hypertension, overweight or obesity. This is a
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worrying fact. If we consider that overweight and obesity are among the main risk factors for
NCCDs, this population is in high risk of developing NCCDs. As this estimation was based on
self-report of the participants, the real percentage of the population living with these NCCDs is
unknown. These people have also not been identified by PHF in order to initiate timely treat-
ment and prevent its complications.

The approach to these diseases requires strengthening of primary care in order to act upon
the main risk factors such as overweight and obesity. Doing so will help avoiding early devel-
opment of diabetes and hypertension cases. It is also essential to have efficient health interven-
tion based on strategic programs to assure early detection of risk factors and prevention of
these diseases and their complications. This is definitely one of the biggest challenges for the
Mexican health system.

Supporting information

S1 File. Data for Fig 1.
(PDF)

S2 File. Data for Fig 1, Fig 2, Fig 3, Fig 4, Fig 5 and Table 2.
(DTA)

S3 File. Data for Table 2 and Table 3.
(DTA)

S4 File. English translated questionnaire.
(DOCX)

Acknowledgments

Staff of Ministry of Health from Hidalgo, Guadalajara, Morelos and Yucatan who supported
research team to apply the questionnaires

Author Contributions

Conceptualization: J. E. Alcalde-Rabanal, E. Orozco-Nunez, O. E. Espinosa-Henao, A. Arre-
dondo-Lopez.

Data curation: J. E. Alcalde-Rabanal, O. E. Espinosa-Henao, L. Alcayde-Barranco.

Formal analysis: J. E. Alcalde-Rabanal, O. E. Espinosa-Henao, A. Arredondo-Ldpez, L.
Alcayde-Barranco.

Funding acquisition: E. Orozco-Nuiiez.
Investigation: E. Orozco-Nuiiez.

Methodology: J. E. Alcalde-Rabanal, E. Orozco-Nuiiez, O. E. Espinosa-Henao, L. Alcayde-
Barranco.

Project administration: E. Orozco-Nuiiez.

Writing - original draft: J. E. Alcalde-Rabanal, E. Orozco-Nuitez, O. E. Espinosa-Henao, A.
Arredondo-Lopez, L. Alcayde-Barranco.

Writing - review & editing: J. E. Alcalde-Rabanal, E. Orozco-Nuiiez, O. E. Espinosa-Henao,
A. Arredondo-Lépez, L. Alcayde-Barranco.

PLOS ONE | https://doi.org/10.1371/journal.pone.0187028 January 25, 2018 14/17


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0187028.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0187028.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0187028.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0187028.s004
https://doi.org/10.1371/journal.pone.0187028

@° PLOS | ONE

Obesity, diabetes and hypertension in primary healthcare facilities

References

1.

10.

1.

12

13.

14.

15.

16.

17.

OMS. Informe Sobre La Situacién Mundial de las enfermedades no transmisibles 2014. Available en:
http://apps.who.int/iris/bitstream/10665/149296/1/WHO_NMH_NVI_15.1_spa.pdf?ua=1&ua=1.
Accessed: 2016 Dec 10.

Organizaciéon Mundial de la Salud/Organizacion Panamericana de la Salud. Estrategia Para La Preven-
cion Y El Control De Las Enfermedades No Transmisibles La 28.A Conferencia Sanitaria Panameri-
cana. http://www.paho.org/hg/index.php?option=com_docman&task=doc_view&gid=19267&Itemid.
Accessed: 2015 Nov 20.

OECD (2016), OECD Reviews of Health Systems: Mexico 2016, OECD Publishing, Paris. http://dx.doi.
org/10.1787/9789264230491-en. Accessed: 2016 Jan 15.

Barquera S, Campos-Nonato |, Hernandez-Barrera L, Pedroza-Tobias A, Rivera-Dommarco JA. Preva-
lence of obesity in Mexican adults, ENSANUT 2012. Salud Publica Mex 2013; 55 suppl 2:5151-S160.

Campos-Nonato Ismael, Hernandez-Barrera Lucia, Rojas-Martinez Rosalba, Pedroza Adolfo, Medina-
Garcia Catalina, Barquera-Cervera Simén. Hipertension arterial: prevalencia, diagnéstico oportuno,
control y tendencias en adultos mexicanos. Salud publica Méx [revista en la Internet]. 2013; 55 (Suppl
2): $144-S150. Available from: http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0036-
36342013000800011&Ing=es.

Aida Jiménez Corona, Rosalba Rojas Martinez, Salvador Villalpando, Simén Barquera y Carlos Aguilar
Salinas (2012). Diabetes mellitus: La urgente necesidad de reforzar la respuesta en politicas publicas
para su prevencion y control. Instituto Nacional de Salud Publica. Encuesta Nacional de Salud y Nutri-
cion 2012. Available from: http:/ensanut.insp.mx/doctos/seminario/M0302.pdf. Accessed: 2016 Feb 3

Juan Angel Rivera Dommarco M. H. (2012). Obesidad en México: Recomendaciones para una politica
de Estado. México: UNAM. http://www.oda-alc.org/documentos/1365120227.pdf. Accessed: 2016
Mar 20. Accessed: 2016 Apr 22.

Arredondo A, Aviles R (2015) Costs and Epidemiological Changes of Chronic Diseases: Implications
and Challenges for Health Systems. PLoS ONE 10(3): e0118611. https://doi.org/10.1371/journal.pone.
0118611 PMID: 25781625

Gutiérrez Delgado Cristina; Verdnica Guajardo Barrén y Fernando Alvarez del Rio. Costo de la obesi-
dad: las fallas del mercado y las politicas publicas de prevencion y control de la obesidad en México.
En Obesidad en México: recomendaciones para una politica de Estado, Rivera Dommarco, Juan
Angel, et. al. (2012).

Secretaria de Salud. Acuerdo Nacional para la salud alimentaria, estrategia contra el sobrepeso y la
obesidad. México: 2010. http://activate.gob.mx/Documentos/ACUERDO%20NACIONAL%20POR%
20LA%20SALUD%20ALIMENTARIA.pdf. Accessed: 2017 Feb 12.

Haynes RB, McDonald H, Garg AX, Montague P. Interventions for helping patients to follow prescrip-
tions for medications. Cochrane Database Syst Rev. 2002; (2): CD000011. https://doi.org/10.1002/
14651858.CD000011 PMID: 12076376

Secretaria de Salud. Estrategia Nacional para la Prevencion y el Control del Sobrepeso, la obesidad y
la Diabetes. México: Secretaria de Salud, 2013. Available: http://promocion.salud.gob.mx/dgps/
descargas/estrategia/Estrategia_con_portada.pdf. Accessed: 2017 Jan 18.

Ortiz-Dominguez Maki E, Garrido-Latorre Francisco, Orozco Ricardo, Pineda-Pérez Dayana, Rodri-
guez-Salgado Marlenne. Sistema de Proteccion Social en Salud y calidad de la atencién de hiperten-
sion arterial y diabetes mellitus en centros de salud. Salud publica Méx [revista en la Internet]. 2011
Ene; 53 (Suppl 4): 436—444. Available from: http://www.scielo.org.mx/scielo.php?script=sci_
arttext&pid=S0036-36342011001000007&Ing=es.

Lara Esqueda Agustin, Aroch Calderon Arturo, Jiménez Rosa Aurora, Arceo Guzman Mario, Velazquez
Monroy Oscar. Grupos de Ayuda Mutua: Estrategia para el control de diabetes e hipertension arterial.
Arch. Cardiol. Méx. [revista en la Internet]. 2004 Dic; 74 (4): 330—-336. Available from: http://www.
scielo.org.mx/scielo.php?script=sci_arttext&pid=S1405-99402004000400012&Ing=es. Accessed:
2016 Feb 13

Banco Interamericano de Desarrollo. Enfermedades Crénicas, Atencidn Primaria y Desempefio de los
Sistemas de Salud Diagnéstico, herramientas e intervenciones. Documento de Debate # IDB-DP-189.
Banco Interamericano de Desarrollo, 2011. https://publications.iadb.org/bitstream/handle/11319/5759/
Nota_Conceptual_Seminario_Enfermedades_Cronicas_SSA.pdf?sequence=3. Accessed: 2016 Jun
18

Bodenheimer T., Wagner E.H., Grumbach K., Improving Primary Care for Patients With Chronic lliness:
The Chronic Care Model, Part 2. JAMA, 2002. 288(15): p.1909-1914. PMID: 12377092

Secretaria de Salud. Programa de Accion Especifico prevencion y control de la diabetes mellitus 2013—
2018. México: Secretaria de Salud, 2014. Available from: https://www.gob.mx/salud/documentos/

PLOS ONE | https://doi.org/10.1371/journal.pone.0187028 January 25, 2018 15/17


http://apps.who.int/iris/bitstream/10665/149296/1/WHO_NMH_NVI_15.1_spa.pdf?ua=1&ua=1
http://www.paho.org/hq/index.php?option=com_docman&task=doc_view&gid=19267&Itemid
http://dx.doi.org/10.1787/9789264230491-en
http://dx.doi.org/10.1787/9789264230491-en
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0036-36342013000800011&lng=es
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0036-36342013000800011&lng=es
http://ensanut.insp.mx/doctos/seminario/M0302.pdf
http://www.oda-alc.org/documentos/1365120227.pdf
https://doi.org/10.1371/journal.pone.0118611
https://doi.org/10.1371/journal.pone.0118611
http://www.ncbi.nlm.nih.gov/pubmed/25781625
http://activate.gob.mx/Documentos/ACUERDO%20NACIONAL%20POR%20LA%20SALUD%20ALIMENTARIA.pdf
http://activate.gob.mx/Documentos/ACUERDO%20NACIONAL%20POR%20LA%20SALUD%20ALIMENTARIA.pdf
https://doi.org/10.1002/14651858.CD000011
https://doi.org/10.1002/14651858.CD000011
http://www.ncbi.nlm.nih.gov/pubmed/12076376
http://promocion.salud.gob.mx/dgps/descargas1/estrategia/Estrategia_con_portada.pdf
http://promocion.salud.gob.mx/dgps/descargas1/estrategia/Estrategia_con_portada.pdf
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0036-36342011001000007&lng=es
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0036-36342011001000007&lng=es
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S1405-99402004000400012&lng=es
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S1405-99402004000400012&lng=es
https://publications.iadb.org/bitstream/handle/11319/5759/Nota_Conceptual_Seminario_Enfermedades_Cronicas_SSA.pdf?sequence=3
https://publications.iadb.org/bitstream/handle/11319/5759/Nota_Conceptual_Seminario_Enfermedades_Cronicas_SSA.pdf?sequence=3
http://www.ncbi.nlm.nih.gov/pubmed/12377092
https://www.gob.mx/salud/documentos/programa-de-accion-especifico-prevencion-y-control-de-la-diabetes-mellitus-2013-2018
https://doi.org/10.1371/journal.pone.0187028

@° PLOS | ONE

Obesity, diabetes and hypertension in primary healthcare facilities

18.

19.

20.

21,

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

programa-de-accion-especifico-prevencion-y-control-de-la-diabetes-mellitus-2013-2018. Accessed:
2016 Sep 28

Organizacion Mundial de la Salud. Adherencia a los tratamientos a largo plazo: pruebas para la accion.
Organizacion Panamericana de la Salud-OPS: Washington, 2004. Available from: http://www.
farmacologia.hc.edu.uy/images/WHO-Adherence-Long-Term-Therapies-Spa-2003.pdf. Accessed:
2016 May 29

Osuna-Ramirez |, Hernandez-Prado B, Campuzano JC, Salmerdn J. Body mass index and body image
perception in Mexican adult population: The accuracy of self-reporting. Salud Publica Mex 2006; 48:94—
103. PMID: 16619866

Meneses M, Montero-Jimenez J. Imagen corporal percibida e imagen corporal deseada en estudiantes
universitarios costarricenses. Revista Iberoamericana de Psicologia del Ejercicio y el Deporte. 2008: 3
(1);13-30

International Physical Activity Questionnaire IPAQ. Guidelines for Data Processing and Analysis of the
International Physical Activity Questionnaire (IPAQ), 2005. Available from: file:///C:/Users/jacqueline.
alcalde/Downloads/scoring_protocol%20(1).pdf. Accessed: 2014 Jul 19

Pérez-Lizaur AB, Palacios-Gonzalez B, Castro-Becerra AL, Flores-Galicia |. Sistema mexicano de ali-
mentos equivalentes. Cuarta Edicion: México, 2014.

Rodriguez-Ramirez S, Mundo-Rosas V, Jiménez-Aguilar A, Shamah-Levy T. Methodology for the anal-
ysis of dietary data from the Mexican National Health and Nutrition Survey 2006. Salud Publica Méx
2009; 51(sup 4):523-529

Bourges H, Casanueva E, Rosado JL (eds.). Recomendaciones de ingestion de nutrimentos para la
poblacién mexicana: Energia, proteinas, lipidos, hidratos de carbono y fibra. Tomo 2. México, Ed.
Médica Panamericana, 2008

Gutiérrez JP, Rivera-Dommarco J, Shamah-Levy T, Villalpando-Hernandez S, Franco A, Cuevas-Nasu
L, et al. Encuesta Nacional de Salud y Nutricién 2012 Resultados Nacionales. Cuernavaca: Instituto
Nacional de Salud Publica, 2012. Available from: http://ensanut.insp.mx/informes/
ENSANUT2012ResultadosNacionales.pdf. Accessed: 2016 Jul 29

Organizacion Panamericana de la Salud. Métodos poblacionales e individuales para la prevencién y el
tratamiento de la diabetes y la obesidad. Resolucién CE142.R6 48 (octubre de 2008). Washington:
Organizacion Panamericana de la Salud, 2008. Available from: http://bvs.minsa.gob.pe/local/minsa/
1784.pdf. Accessed: 2014 Oct 22

Barquera Simén, Campos-Nonato Ismael, Hernandez-Barrera Lucia, Pedroza Adolfo, Rivera-Dom-
marco Juan A. Prevalencia de obesidad en adultos mexicanos, 2000-2012. Salud publica Méx [revista
en la Internet]. 2013 [citado 2017 Sep 03]; 55 (Suppl 2): S151-S160. Disponible en: http://www.scielo.
org.mx/scielo.php?script=sci_arttext&pid=S0036-36342013000800012&Ing=es.

Gutiérrez Juan Pablo, Hernandez-Avila Mauricio. Cobertura de proteccion en salud y perfil de la pobla-
cion sin proteccion en México, 2000-2012. Salud publica Méx [revista en la Internet]. 2013; 55 (Suppl
2): S83-S90. Available from: http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0036-
36342013000800003&Ing=es. Accessed: 2016 Apr 21

Kankeu HT, Saksena P, Xu K, Evans D. The financial burden from non-communicable diseases in low-
and middle-income countries: a literature review. Health Research Policy and Systems 2013 11:31.
https://doi.org/10.1186/1478-4505-11-31 PMID: 23947294

México. CONEVAL. Informe de la Evaluacion Especifica de Desempefio 2014—-2015. Pag. 2. Available
from: http://www.coneval.gob.mx/Evaluacion/Documents/EVALUACIONES/EED_2014_2015/SALUD/
U005_SPOPULAR/U005_SPOPULAR_IE.pdf. Accessed: 2015 Dec 22

Whiting D, David, et al. Diabetes: equity and social determinants. Equity, social determinants and public
health programmes, 2010, vol. 77, p. 94. Available form: http://www.who.int/sdhconference/resources/
EquitySDandPH_eng.pdf#page=87. Accessed: 2016 Sep 28

Diaz-Realpe Jesus E., Mufioz-Martinez Juliana, Sierra-Torres Carlos H. Factores de Riesgo para
Enfermedad Cardiovascular en Trabajadores de una Institucion Prestadora de Servicios de Salud,
Colombia. Rev. salud publica [Internet]. 2007 Mar; 9 (1): 64—75. Available from: http://www.scielo.org.
co/scielo.php?script=sci_arttext&pid=S0124-00642007000100008&Ing=en

Fagalde H Maria del Pilar, Solar H José Antonio del, Guerrero B Marcia, Atalah S Eduardo. Factores de
riesgo de enfermedades cronicas no transmisibles en funcionarios de una empresa de servicios finan-
cieros de la Regién Metropolitana. Rev. méd. Chile [Internet]. 2005 Ago; 133 (8): 919-928. Available
en: http://www.scielo.cl/scielo.php?script=sci_arttext&pid=S0034-98872005000800008&Ing=es. http://
dx.doi.org/10.4067/S0034-98872005000800008.

CRUZ-BELLO Patricia, VIZCARRA-BORDI Ivonne, KAUFER-HORWITZ Martha, BENITEZ-ARCI-
NIEGA Alejandra Donaji, MISRA Ranjita, VALDES-RAMOS Roxana, Género y autocuidado de la

PLOS ONE | https://doi.org/10.1371/journal.pone.0187028 January 25, 2018 16/17


https://www.gob.mx/salud/documentos/programa-de-accion-especifico-prevencion-y-control-de-la-diabetes-mellitus-2013-2018
http://www.farmacologia.hc.edu.uy/images/WHO-Adherence-Long-Term-Therapies-Spa-2003.pdf
http://www.farmacologia.hc.edu.uy/images/WHO-Adherence-Long-Term-Therapies-Spa-2003.pdf
http://www.ncbi.nlm.nih.gov/pubmed/16619866
http://ensanut.insp.mx/informes/ENSANUT2012ResultadosNacionales.pdf
http://ensanut.insp.mx/informes/ENSANUT2012ResultadosNacionales.pdf
http://bvs.minsa.gob.pe/local/minsa/1784.pdf
http://bvs.minsa.gob.pe/local/minsa/1784.pdf
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0036-36342013000800012&lng=es
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0036-36342013000800012&lng=es
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0036-36342013000800003&lng=es
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0036-36342013000800003&lng=es
https://doi.org/10.1186/1478-4505-11-31
http://www.ncbi.nlm.nih.gov/pubmed/23947294
http://www.coneval.gob.mx/Evaluacion/Documents/EVALUACIONES/EED_2014_2015/SALUD/U005_SPOPULAR/U005_SPOPULAR_IE.pdf
http://www.coneval.gob.mx/Evaluacion/Documents/EVALUACIONES/EED_2014_2015/SALUD/U005_SPOPULAR/U005_SPOPULAR_IE.pdf
http://www.who.int/sdhconference/resources/EquitySDandPH_eng.pdf#page=87
http://www.who.int/sdhconference/resources/EquitySDandPH_eng.pdf#page=87
http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S0124-00642007000100008&lng=en
http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S0124-00642007000100008&lng=en
http://www.scielo.cl/scielo.php?script=sci_arttext&pid=S0034-98872005000800008&lng=es
http://dx.doi.org/10.4067/S0034-98872005000800008
http://dx.doi.org/10.4067/S0034-98872005000800008
https://doi.org/10.1371/journal.pone.0187028

@° PLOS | ONE

Obesity, diabetes and hypertension in primary healthcare facilities

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

diabetes mellitus tipo 2 en el Estado de MéxicoPapeles de Poblacion [en linea] 2014, 20 (Abril-Junio):
Available from:: <http://www.redalyc.org/articulo.oa?id=11231067005> ISSN 1405-7425

Barajas Gutiérrez Miguel Angel, Robledo Martin Elisa, Toméas Garcia Nuria, Sanz Cuesta Teresa, Gar-
cia Martin Pilar, Cerrada Somolinos Inmaculada. Calidad de vida relacionada con la salud y obesidad
en un centro de atencion primaria. Rev. Esp. Salud Publica [Internet]. 1998 Mayo; 72 (3): 221-231.
Available from: http://scielo.isciii.es/scielo.php?script=sci_arttext&pid=S1135-
57271998000300007&Ing=es. Accessed 2016 Apr 21

Goldman DP, Smith JP. Can patient self-management help explain the SES health gradient? Proc Natl
Acad Sci 2002; 99(16):10929—10934. https://doi.org/10.1073/pnas. 162086599 PMID: 12140364

Chiuve SE, Fung TT, Willett WC, Rimm EB, Hu FB, De Koning L. Diet-Quality Scores and the Risk of
Type 2 Diabetes in Men. Diabetes Care 2011; 34(5): 1150—1156 https://doi.org/10.2337/dc10-2352

Fung TT, McCullough M, Van Dam RM, Hu FB. A prospective study of overall diet quality and risk of
type 2 diabetes in women. Diabetes Care 2007; 30(7):1753-1757 https://doi.org/10.2337/dc06-2581
PMID: 17429059

Doval Hernan C. La epidemia de obesidad: ¢ resolucién individual o social?. Rev. argent. cardiol. [Inter-
net]. 2006 Oct; 74 (5): 341-348. Available from: http://www.scielo.org.ar/scielo.php?script=sci_
arttext&pid=S1850-37482006000500016&Ing=es. Acceced: 2016 Apr 21

Manrique Ménica, de la Maza Maria Pia, Carrasco Fernando, Moreno Manuel, Albala Cecilia, Garcia
Jaime et al. Diagndstico, evaluacion y tratamiento no farmacolégico del paciente con sobrepeso u obe-
sidad. Rev. méd. Chile [Internet]. 2009 Jul; 137 (7): 963—971. Available from: http://www.scielo.cl/
scielo.php?script=sci_arttext&pid=S0034-98872009000700016&Ing=es. http://dx.doi.org/10.4067/
S0034-98872009000700016. Accessed: 2016 Apr 21

Rodriguez Herndndez M, La actividad fisica en la prevencion y tratamiento de la hipertensién arterial.
InterSedes: Revista de las Sedes Regionales 2012X111142-156. Available from: http://agricola-www.
redalyc.org/articulo.oa?id=66624662008. Accessed: 2016 Sep 25

Avila Adriana, et al. Revista Brasileira de Hipertensao, VI Diretrizes Brasileiras de Hipertenséo, Concei-
tuagéo, Epidemiologia e Prevencao Primaria, Rio de Janeiro, v. 17, n.1, p.7-10, 2010.

The World Health Report 2002: Reducing Risks, Promoting Healthy Life. Geneva,World Health Organi-
zation, 2002.

Cramer JA. Consequences of intermittent treatment for hypertension: the case for medication compli-
ance and persistence. American Journal of Managed Care, 1998, 4:1563—-1568. PMID: 10338902

Dean E., Lomi C., Bruno S., Awad H., & O’'Donoghue G. (2011). Addressing the Common Pathway
Underlying Hypertension and Diabetes in People Who Are Obese by Maximizing Health: The Ultimate
Knowledge Translation Gap. International Journal of Hypertension, 2011, 835805. https://doi.org/10.
4061/2011/835805 PMID: 21423684

Gagliardino J, Lapertosa S, Pfirter G, Villagra M, Caporale J, Clark C, et al. Clinical, metabolic and psy-
chological outcomes and treatment costs of a prospective randomized trial based on different educa-
tional strategies to improve diabetes care (PRODIACOR). Diabetic Medicine: A Journal Of The British
Diabetic Association [serial on the Internet]. (2013, Sep),; 30(9): 1102—1111. Available from: MEDLINE
Complete.

Pérez-Cuevas R, Morales H, Doubova S, Arias M, Rodriguez G, Hernandez O, et al. Atencién integral
de pacientes diabéticos e hipertensos con participacion de enfermeras en medicina familiar. (Spanish).
Revista Panamericana De Salud Publica [serial on the Internet]. (2009, Dec), 26(6): 511-517. Available
from: MedicLatina. Accessed: 2016 Feb 22.

Herman WH, Hoerger T, Brandle M, Hicks K, Sorensen S, Zhang P, Hamman RF, Ackermann RT,
Engelgau MM, Ratner RE, for the Diabetes Prevention Program Research Group: The cost-effective-
ness of lifestyle modification or metformin in preventing type 2 diabetes in adults with impaired glucose
tolerance. Ann Intern Med 2005, 142:323-332. PMID: 15738451

Belza B, Walwick J, Shiu-Thornton S, Schwartz S, Taylor M, LoGerfo J: Older adult perspectives on
physical activity and exercise: voices from multiple cultures. Prev Chronic Dis 2004, 1:A09

PLOS ONE | https://doi.org/10.1371/journal.pone.0187028 January 25, 2018 17/17


http://www.redalyc.org/articulo.oa?id=11231067005
http://scielo.isciii.es/scielo.php?script=sci_arttext&pid=S1135-57271998000300007&lng=es
http://scielo.isciii.es/scielo.php?script=sci_arttext&pid=S1135-57271998000300007&lng=es
https://doi.org/10.1073/pnas.162086599
http://www.ncbi.nlm.nih.gov/pubmed/12140364
https://doi.org/10.2337/dc10-2352
https://doi.org/10.2337/dc06-2581
http://www.ncbi.nlm.nih.gov/pubmed/17429059
http://www.scielo.org.ar/scielo.php?script=sci_arttext&pid=S1850-37482006000500016&lng=es
http://www.scielo.org.ar/scielo.php?script=sci_arttext&pid=S1850-37482006000500016&lng=es
http://www.scielo.cl/scielo.php?script=sci_arttext&pid=S0034-98872009000700016&lng=es
http://www.scielo.cl/scielo.php?script=sci_arttext&pid=S0034-98872009000700016&lng=es
http://dx.doi.org/10.4067/S0034-98872009000700016
http://dx.doi.org/10.4067/S0034-98872009000700016
http://agricola-www.redalyc.org/articulo.oa?id=66624662008
http://agricola-www.redalyc.org/articulo.oa?id=66624662008
http://www.ncbi.nlm.nih.gov/pubmed/10338902
https://doi.org/10.4061/2011/835805
https://doi.org/10.4061/2011/835805
http://www.ncbi.nlm.nih.gov/pubmed/21423684
http://www.ncbi.nlm.nih.gov/pubmed/15738451
https://doi.org/10.1371/journal.pone.0187028

