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Abstract 
Introduction: the prevalence of diabetes mellitus in Mexican population is 12 %. Hemoglobin A1C (HbA1c) is the most 
important indicator of control of this disease, so it is required to develop psychological interventions to help people to 
control HbA1c. Objective: develop and evaluate a positive and cognitive behavioral intervention to control HbA1c in people 
with type 2 diabetes mellitus (T2DM). Method: eleven patients with T2DM were randomly assigned to an experimental 
group (EG; n = 6) or control group (CG; n = 5). The intervention consisted of 12 weekly sessions. Self-efficacy, hope, 
resilience, and optimism were measured with the Diabetes Treatment Self-Efficacy Instrument, Adult Hope Scale, Mexican 
Resilience Scale, and Life Orientation Test, respectively, along with an assessment of HbA1c, after intervention, and at a 
three-month follow-up. Results: clinically significant improvements on HbA1c after intervention (g = 0.426) and follow-up 
(g = 0.749), improvements in self-efficacy after intervention (g = 1.168) and follow-up (g = 0.873) were identified in EG. 
Discussion: clinically favorable, but not statistically significant, effects of the intervention were discussed; in addition, the 
role of study variables in HbA1c control is discussed. Conclusions: positive and cognitive behavioral intervention is a 
promising alternative to improve HbA1c and self-efficacy in people with T2DM. Thus, it is advisable to conduct further 
evaluation with randomized controlled trials. 
  
Keywords: positive psychology; cognitive behavioral therapy; health psychology; psychological capital; type 2 diabetes 
mellitus. 
 
Resumen 
Introducción: la prevalencia de diabetes mellitus en población mexicana es de 12%. La hemoglobina A1c (HbA1c) es el 
indicador más importante del control de esta enfermedad, por lo que es necesario desarrollar intervenciones psicológicas 
para ayudar a las personas a controlar la HbA1c. Objetivo: desarrollar y evaluar una intervención positiva y cognitivo 
conductual para controlar la HbA1c en personas con diabetes mellitus tipo 2 (DMT2). Método: once pacientes con DMT2 
fueron asignados aleatoriamente a un grupo experimental (GE; n = 6) o a un grupo control (GC; n = 5). La intervención 
consistió en 12 sesiones semanales. La autoeficacia, la esperanza, la resiliencia y el optimismo se midieron con el 
Instrumento de Autoeficacia para el Tratamiento de la Diabetes, la Escala de Esperanza para Adultos, la Escala Mexicana de 
Resiliencia y el Test de Orientación Vital, respectivamente, junto con una evaluación de la HbA1c, después de la intervención 
y en el seguimiento de tres meses. Resultados: se identificaron mejoras clínicamente significativas en la HbA1c tras la 
intervención (g = 0.426) y el seguimiento (g = 0.749), mejoras en la autoeficacia después de la intervención (g = 1.168) y el 
seguimiento (g = 0.873) en el GE. Discusión: se discuten los efectos clínicamente favorables, pero no estadísticamente 
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significativos, de la intervención; además del papel de las variables del estudio en el control de la HbA1c. Conclusiones: la 
intervención positiva y cognitivo conductual es una alternativa prometedora para mejorar la HbA1c y la autoeficacia en 
personas con DMT2. Por lo tanto, es aconsejable realizar más evaluaciones con ensayos controlados aleatorios. 
 
Palabras clave: psicología positiva; terapia cognitivo conductual; psicología de la salud; capital psicológico; diabetes mellitus 
tipo 2. 

 

Introduction 
It has been found that the estimated prevalence of diabetes mellitus (DM) in Mexico is 12.1% (Romero-Martínez 
et al., 2019) and only 53.6% of the people afflicted with the disease take preventive measures to avoid or delay 
complications (Hernández et al., 2016). HbA1c is the most important indicator for T2DM control (Pereira et al., 
2015). It measures the average level of glucose or sugar in the blood during the last three months. 
 
Several psychological interventions to control T2DM conducted in Mexico were analysed by González-Cantero 
and Oropeza-Tena (2016), who identified that these studies had not (or only partially) fulfilled Consolidated 
Standards of Reporting Trials (CONSORT), particularly those related to internal validity. 
 
Cognitive behavioral therapy (CBT) has been efficacious in solving health problems (Hofmann et al., 2012). It 
particularly has been proven useful for people with diabetes mellitus (DM) to develop self-care, adherence to 
treatment, identification of barriers, and facing stressful situations, which are needed to achieve control of T2DM 
(Taylor, 2007). But, as it was mentioned, the effects are not lasting as measured in follow-up. 
 
From the perspective of positive psychology (PP) it is necessary to focus on enhancing positive indicators 
(Seligman & Csikszentmihalyi, 2000) that could help maintain adherence to treatment and consequently achieve 
the results of interventions in the long-term. Interventions developed based on this perspective have broad 
evidence of its efficacy (Carr et al., 2023). Thus, for this study, psychological capital (PsyCap), a construct of the 
theoretical framework of positive psychology, was adopted. PsyCap is formed by four resources: self-efficacy, 
hope, resilience, and optimism. It was defined by Luthans et al. (2007, p. 3) as 

 
The positive psychological state of development of an individual that is characterized by: 1) have 
confidence (self-efficacy) to take on and put the effort necessary to succeed in challenging tasks; 2) make 
a positive attribution (optimism) on succeed now and in the future; 3) persevere toward goals and when 
necessary, redirect the paths toward them (Hope) in order to achieve them; and 4) when beset by 
problems and adversity, maintained and retrieved and even beyond (resilience) to achieve the goal. 

 
It is considered that the elements that make up the PsyCap could influence proactive and persistent behaviour 
of the person so that they can control their disease. For example, González-Cantero et al. (2017) conducted a 
study, in which the aim was to identify the relationship between the PsyCap and lifestyle of Mexican university 
students. There they found that the PsyCap explains 33.3% of the total variance of the lifestyle (R2 = .333). This 
result suggests that self-efficacy, hope, resilience, and optimism promote people to have a healthy diet, activity 
and/or exercise regularly, go to preventive medical check-ups, among other healthy behaviours that people with 
T2DM require. The purpose of this study was to develop and evaluate the feasibility of a positive and cognitive 
behavioral intervention to control HbA1c for people with T2DM in primary health care in Mexico. 
 

Method 
 

Design of the study 
The current intervention is a case series design. There was a pre-test and a post-test with a three-month follow-
up.  
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Description of the sample 
Eleven (n = 11) patients with T2DM, (eight women and three men) from two primary health care institutions 
which approved the protocol for the study, participated in the study. They were recruited with an ad posted in 
sites of primary healthcare interest. Written informed consent was obtained prior to data collection; participants 
did not receive any compensation. Eligibility criteria included adults who: 1) had ≥ 1 year with the diagnosis of 
T2DM; 2) were of legal age (≥ 18 years); and 3) were literate. Adults with comorbidities, cancer or chronic renal 
disease, or major psychiatric illness were excluded. Participants who did not attend the 12 sessions, did not 
answer 100% of the questionnaire’s questions, or not to provide clinical study of HbA1c, were excluded from the 
study. 
 
Thirteen participants met the inclusion criteria and were invited to participate, out of which two declined to 
participate because of lack of interest. Six were randomly assigned to the experimental group (EG) and five to 
the control group (CG) by flipping a coin (heads: control; tails: treatment). The CG was a wait list control group, 
which is a group of participants who do not receive the experimental treatment but are put on a waiting list to 
receive it. 
 
The participants of the experimental group completed the 12 sessions, showing good adherence to treatment, 
since they carried out all the activities in each session. 
 

Measurements 
Questionnaire of Sociodemographic and Disease Variables. Designed specifically for this research, this 
questionnaire was used to obtain demographic data and register HbA1c percentage which was obtained through 
laboratory analysis. 
 
Diabetes Treatment Self-Efficacy Instrument. This tool was designed and validated by Del Castillo (2010) in a 
sample of 240 persons with T2DM. It is composed of 14 items, each one with four response options ranging from 
“I feel very capable” to “I do not feel capable”. It assesses three dimensions: 1) self-efficacy in the follow-up of 
the food plan, 2) self-efficacy in the realization of physical activity, and 3) self-efficacy in the consumption of oral 
medication. Cronbach’s alpha for the overall scale is .83, .78 for the factor self-efficacy in the follow-up of the 
food plan, .80 for the factor self-efficacy in the realization of physical activity, and .63 for the factor self-efficacy 
in the consumption of oral medication. 
 
Adult Hope Scale. Designed by Snyder (1995; 2002), it has 12 items and measures two factors (agency and 
pathways) using a Likert-type scale ranging from 1 “totally false” to 8 “totally true”. The agency factor consists 
of items 2, 9, 10, and 12 and pathways consist of items 1, 4, 6, and 8; the rest are distractor items. The total hope 
score is obtained from the sum of the items that make up the two factors mentioned above. The scores obtained 
can range from 8 to 64. Snyder (2002) pointed out Cronbach’s alpha ranging from .74–.88 for the overall scale, 
and .70–.84 for the agency factor and .63–.86 for the pathways factor. 
 
Mexican Resilience Scale (RESI-M). This instrument was developed by Palomar and Gomez (2010). It consists of 
43 items marked on a Likert-type scale ranging from 1 “totally disagree” to 4 “totally agree”. It has five factors: 
1) Strength and Confidence in Himself, 2) Social Competence, 3) Family Support, 4) Social Support, and 5) 
Structure. Cronbach’s alpha for the overall scale is .93, .92 for Strength and Confidence in Himself, .87 for Social 
Competence, .87 for Family Support; .84 for Social Support and .79 for Structure. 
 
Life Orientation Test (LOT). This instrument was created by Scheier et al. (2001) and validated in Mexico by 
Palomar et al. (2011). It contains 10 items (6 nouns and 4 fillers) marked on a 4-point Likert-type scale ranging 
from 1 (strongly agree) to 4 (strongly disagree). It assesses two factors: 1) optimistic attitude to life and 2) 
pessimism. In the validation study of Palomar et al. (2011) Cronbach’s alpha for optimistic attitude to life was .78 
and for pessimism .45. 
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Procedures 
 

Intervention proposal 
The intervention was conducted from March 2016 to January 2017. It was applied by a health psychologist with 
master’s degree. A treatment manual was created for the intervention. In each session video and audio were 
recorded to evaluate adherence to treatment manual by two independent health psychologists with experience 
in treatment in chronic illness and its adherence.  
 
Each session lasted for 90 minutes and had individual and weekly periodicity. Each one begun with a brief ‘check-
in’ conversation period to allow for health psychologist–participant rapport-building. The session began with an 
introduction to the topic, the objectives, and materials, and a mood-state evaluation through a visual analogue 
scale. For treatment sessions, the review of the previous week’s home practice and self-records, including a 
discussion of successes or difficulties, was carried out. Thereafter, the health psychologist showed the 
technique(s) and gave examples of its application, followed by an interactive practice, and finally discussing home 
practice. In each session, the participants received the material. 
 
The intervention consisted of 12 sessions. It had four phases: 1) Admission-evaluation contemplated in the first 
session where the outcome variables were evaluated. 2) Treatment contemplated from session 2 to 9; where 
the health psychologist intervened based on the treatment manual. 3) Post-treatment was carried out in session 
10; where the outcome variables were re-evaluated. 4) Session 11 consisted of follow-up at one month, and 
session 12, at 2 months. The purpose of sessions 11 and 12 was to evaluate the maintenance of the benefits of 
the intervention and / or to solve problems. All the outcome variables were re-evaluated in session 12. 
 
Intervention content 
A multi-skill approach was selected for this study, as its efficacy has been pointed out (Schueller, 2010): people 
respond to and adopt techniques that they are interested in, attracted to, and willing to spend time practicing. 
This is supported by the meta-analysis by Sin and Lyubomirsky (2009) that reported multiple component 
interventions to be more effective than those that focus on a single technique. Therefore, in the present study, 
techniques of CBT and PP, particularly to increase PsyCap, were combined to develop skills for control of HbA1c. 
It was realized as a clinical health psychology intervention (Marks, 2009), abiding by the recommendations of 
CONSORT and TREND statements (Marks, 2010), particularly those related to internal validity factors. The 
program, intervention, and technique levels are shown in Figure 1. The topics covered in the intervention were 
as follows: healthy eating, physical activity, assertive skills for rejecting unhealthy foods, self-efficacy, hope, 
optimism, and resilience. 

 

 

Figure 1. Summary diagram of the intervention. 
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The following is a brief description of the techniques used. 
 
Psychoeducation. This technique is used to provide information on how psychological aspects operate in relation 
to some topic (Suzuki & Tanoue, 2013).  
 
Decisional balance. It is a technique by which people compare the benefits versus the costs of performing some 
behavior (Miller & Rose, 2013). 
 
Stimulus control. This technique consists of eliminating or adding those stimuli that are provoking or preventing 
the participant from executing a specific behavior that needs to be eliminated or established to achieve 
something (Sidman, 2008).  
 
Covert sensitization. It is a technique in which neither the undesirable stimulus nor the aversive stimulus is 
presented only in the imagination with the intention of creating an avoidance response to the undesirable 
stimulus (Cautela, 1967). 
 
Token economy and response cost. This technique sought to encourage the participant to give himself reinforcers 
(rewards, rewards, gains) for what he did well and to administer punishments (response cost) when he did not 
fully achieve his eating objectives (Kazdin, 1977). 
 
Support cards. It consists of the participant writing on a small piece of paper the benefits of performing an activity 
so that when he/she has trouble or apathy in performing the activity, he/she will remember that it is beneficial 
(Beck, 2009). 
 
Action planning. Action planning is a process that occurs after a decision has been made to do something. It is 
directed towards a goal, specifies when, where, and helps to identify signals in the favorable direction of 
achieving the goal (Sniehotta et al., 2005). 
 
Premack principle. The use of this principle implies that a less desired behavior may be reinforced by the 
opportunity to perform a more desired behavior (Premack, 1959). 
 
Assertive skills training. According to Rich and Schroeder (1976, p. 1085) assertiveness training comprises 
“hierarchical presentation of stimulus situations, operant shaping, constructive criticism, role play, role reversal, 
response playback, response practice, homework, postural and vocal analysis training, exhortation and lecturing 
by the therapist, modeling, relaxation, fixed role therapy, exaggerated role taking, instructions, coaching, 
external reinforcement, and self-reinforcement”. 
 
Modeling. Based on the principle of vicarious learning, the technique consists of the person observing a model 
or models performing the behavior to be acquired (Bandura, 2016). 
 
Hope visualizing. The technique consists of the person establishing goals, identifying the ways to achieve them 
and the obstacles to be overcome so that he/she can then generate alternative solutions and proceed with the 
achievement of the objective (Snyder, 1994).  
 
Best possible self. In this technique the participant is asked to imagine their best possible future over the next 
five years with respect to their life (in their family, work, school, etc.) and consider how to make that future a 
reality (King, 2001). 
 
Optimism training. The participant is trained to analyze a situation based on the following questions: what is the 
worst and best that can happen; what the most realistic alternative is; what I should do to make the worst 
happen; and what should I do to make the best happen. The basis of this technique assumes an identification of 
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the ABC (Adversity, Belief and Consequence) (Seligman, 2014). 
 
Expressive emotional writing. This technique basically consists of writing about a traumatic event for 15 minutes 
on four occasions with indications so that the participant expresses the emotions caused by the traumatic event 
and analyzes the causes and emotions of the event so that instead of complaining, he/she can look for a possible 
direct solution to the problem (Pennebaker & Evans, 2014).  
 
Statistical analyses 
The IBM SPSS Statistics 26 software was used for statistical analysis. The analysis consisted of three stages: 1) 
analysis of homogeneity, 2) Wilcoxon test for related samples (from pre-to post-test, post-test to follow-up, and 
pre-test to follow-up) for the outcome variables and 3) Hedges' g to evaluate the effect size, related to clinically 
significant changes. 
 
Ethical considerations 
The present research was subject to the guidelines established in the Ley General de Salud (Título Quinto 
“Investigación para la Salud” Article 100). In addition, all the corresponding points of the Código Ético del 
Psicólogo issued by the Sociedad Mexicana de Psicología and the Consejo Nacional para la Enseñanza e 
Investigación en Psicología were considered. Then, was reviewed and approved by the Comité de Ética de la 
Facultad de Psicología of the Universidad Michoacana de San Nicolás de Hidalgo (Reference Number 005). 
 

Results 
According to the analysis of homogeneity through χ2 and Fisher's exact, there were no statistically significant 
differences in the following variables: sex (p = 1.00); marital status (χ2 = 3.438, p = .179); T2DM complications    
(p = .061); and comorbidity (p = 1.00), that is, both groups were homogeneous. The only variable in which 
differences were identified, was in the time since diagnosis (Z = -2.659, p = .008) as shown in Table 1. 
 

Table 1. Initial differences between participants in experimental and control group. 
 

Variable Experimental (n = 6) M (SD) Control (n = 5)     M (SD) Z (p) 

Age 54.67 (10.42) 62.80 (7.53) -1.200 (.230) 

Time since diagnosis 6.00 (2.96) 13.00 (4.35) -2.659 (.008) * 

HbA1c 6.69 (.98) 6.34 (.59) 11.00 (.465) 

Self-efficacy 36.33 (10.48) 40.00 (6.40) 8.50 (.232) 

Hope 48.33 (4.80) 48.40 (47.20) 11.50 (.521) 

Resilience 133.33 (17.28) 138.80 (13.40) 12.00 (.584) 

Optimism 17.83 (2.04) 16.80 (2.77) 9.50 (.329) 

 
*p < 0.05. 

 
 

Despite not having statistically significant differences in HbA1c between pre-test and post-test, there was a 
favourable moderate improvement (g = 0.426) in EG (see Table 2). Self-efficacy in EG had a high favourable 
improvement (g = 1.168) from pre-test to post-test as shown in Table 2, but no statistically significant differences 
were identified. A high deterioration in self-efficacy was identified (g = 0.821) in the CG. 
 
In the EG, there was a high and favourable improvement in HbA1c (g = 0.749) from pre-test to follow-up, as 
shown in Table 3. Regarding the EG, in the analysis from the pre-test to the follow-up, no statistically significant 
changes were found in psychological variables associated with control of T2DM. However, a high and favourable 
improvement remained on self-efficacy (g = 0.873). 
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Table 2. HbA1c and PsyCap in the experimental and control group from the pre- to post-test. 
 

 Experimental (n = 6) Control (n = 5) 

Variable 
Pre-test 
M (SD) 

Post-test 
M (SD) 

Z (p) g 
Pre-test 
M (SD) 

Post-test 
M (SD) 

Z (p) g 

HbA1c 
6.69 

(0.98) 
6.34 

(0.43) 
-0.943  
(.345) 

0.426 
6.34  

(0.59) 
6.29 

(0.86) 
-0.135  
(.893) 

0.061 

Self-efficacy 
36.33  

(10.48) 
46.33  
(3.88) 

-1.577 
(.115) 

1.168 
40.00  
(6.40) 

30.80  
(12.79) 

-1.753 
(.08) 

0.821 

Hope 
48.33  
(4.80) 

52.33  
(5.46) 

-1.156 
(.248) 

0.718 
48.40  

(11.92) 
47.20 
(6.72) 

-0.405 
(.686) 

0.112 

Resilience 
133.33 
(17.28) 

141.83  
(17.04) 

-1.476 
(.140) 

0.457 
138.80 
(13.40) 

132.80  
(15.70) 

1.214 
(.225) 

0.371 

Optimism 
17.83  
(2.04) 

18.67  
(3.61) 

-.816 
(.414) 

0.264 
16.80  
(2.77) 

16.80 
(2.16) 

-0.137 
(.891) 

0.000 

 
 

Table 3. HbA1c and PsyCap in experimental group (n = 6) from pre-test to follow-up. 
 

Variable Pre-test M (SD) Follow-up M (SD) Z (p) g 

HbA1c 6.69 (0.98) 6.03 (0.60) -1.153 (0.249) 0.749 

Self-efficacy 36.33 (10.48) 44.33 (5.75) -1.572 (.116) .873 

Hope 48.33 (4.80) 48.50 (10.57) -0.105 (.917) .019 

Resilience 133.33 (17.28) 137.00 (20.35) -0.105 (.916) .179 

Optimism 17.83 (2.04) 17.33 (4.32) -0.420 (.674) .136 

 
 

Discussion and conclusion 
The purpose of this study was to develop and evaluate a positive and cognitive behavioral intervention to control 
HbA1c for people with type 2 diabetes in primary health care in Mexico. 
 
It was found that the intervention, as a pilot intervention, reflected a high clinically significant improvement in 
HbA1c and in self-efficacy, after the intervention and at follow-up, in the patients who were a part of the EG. The 
moderate and favourable improvements in HbA1c obtained in this study from the pre-test to the follow-up 
coincide with other studies conducted in Mexico (Hattori, 2014; Montes et al., 2013); the effects of cognitive 
behavioral interventions were clinically favourable, but not statistically significant most likely due to the size of 
the sample, 11 in this study, eight and 12 in the studies mentioned above, respectively. The high rate of 
improvement from pre-test to follow-up in HbA1c obtained in this study coincides with studies done by Safren 
et al. (2014) and Weinger et al. (2011) but contrasts with studies which report that the favourable effects of the 
interventions on the percentage of HbA1c decline in the immediate follow-up to the post-test (García & Sánchez, 
2013; Quiroga, 2012). 
 
In this study, all PsyCap variables in the EG increased in the post-test compared to the CG, in which only self-
efficacy increased but to a lower level than that of the EG. 
 
Studies have found that personal control is associated with better glycemic control (Martinez et al., 2017); 
therefore, in this study it was observed that the intervention had a favourable improvement in HbA1c and self-
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efficacy. Furthermore, this was like the results of other studies (Del Castillo, 2010; García & Sánchez, 2013) in 
which self-efficacy increased in post-test, but then decreased in follow-up, even though the decline was less. 
 
The above could be explained by the fact that self-efficacy improves self-care practices, consequently improving 
the control on diabetes (Ali, 2017; Johnson et al., 2013). Thus, one of the strengths of this study is that it increased 
and maintained self-efficacy of the participants through intervention strategies. One strategy that was 
particularly effective was self-efficacy social comparison, which if supported can strengthen self-efficacy in 
individuals with T2DM (Arigo et al., 2018). 
 
Regarding hope, there are not many studies with an experimental approach involving people with T2DM that 
focus on the impact on HbA1c. Nevertheless, there is evidence that hope can be increased in people with DM 
(Ghazavi et al., 2015) and be useful for mood status (Khaledi-Sardashti et al., 2018). 
 
It has been found that resilience is associated with self-management of T2DM (Wilson et al., 2017). In this study, 
resilience increased moderately in the EG with only one session, which is consistent with the study by Bradshaw 
et al. (2007) whose purpose was to train people with DM on resilience. They found that those who received this 
treatment increased their physical activities and had a better control over their HbA1c compared to those who 
only received education about the disease. Additionally, as Ryan et al. (2019) pointed out, resilience training is a 
promising means to strengthen resilience and related protective factors and improve mental health in people 
with DM. 
 
Regarding optimism, a study by De Ridder et al. (2004) indicated that optimism contributes to the maintenance 
of self-care behaviours in patients with T1DM up to 6 months; however, they suggest studying the effects of the 
optimism variable considering the strategy used, since there are different techniques, some of which may not 
achieve the same effects, thus learning how optimistic beliefs of self-care can help control the disease. This could 
explain why optimism in this intervention did not increase despite using the best possible exercise. Thus, it is 
necessary to try other strategies to increase optimism or similar variables that allow people to develop a positive 
perspective so that they feel motivated to achieve their goals. An alternative may be mental contrasting, which 
was shown in a study by Adriaanse et al. (2013), using which participants with T2DM had improved their diabetes 
self-management to a larger extent than participants who merely imagined a positive future how it is done in 
the best possible exercise. 
 
(PP) interventions complement the clinical work of health psychologists (Rashid, 2009). Thus, this study is one of 
the first in Mexico where a combination of CBT with elements of PP at the intervention level was addressed. 
Furthermore, this research was carried out based on various criteria of methodological control that impacted 
other interventions, for instance, random assignment of participants to the experimental or control groups, video 
recording to assess adherence to the delivery of interventions by the psychotherapist. This represents a 
contribution for the health professional who works with people with T2DM. 
 
This research achieved results like interventions with a greater number of sessions (Pantoja-Magallón et al., 
2011; Riveros et al., 2005; Rodríguez et al., 2013; Ybarra et al., 2012). This can be attributed, as Riveros et al. 
(2005) point out, to the individual nature of the intervention. 
 
In this study, participants performed specific techniques and strategies to develop behaviour-specific self-
efficacy for diet, physical activity, and self-care, which has been suggested to be beneficial (Steed et al., 2014; 
Mohebi et al., 2013). Moreover, the results of this study suggest the importance of replicating the present 
intervention, with a larger number of patients, to analyse the results in HbA1c. 
 
One of the limitations of the present study is that the evaluation of the three-month follow-up could not be 
performed in the CG. As this was a pilot study, future research needs to develop controlled studies with larger 
sample sizes and long-term follow-up (Kanapathy & Bogle, 2017). 

https://revistas.ces.edu.co/index.php/psicologia


Positive and cognitive behavioral intervention to control HbA1c in type 2 diabetes: a pilot study. 

Vol. 16 No. 3 / September - December 2023 

 

79 

Funding 
This research was carried out thanks to a grant (number 374769) awarded to the first author by the Consejo 
Nacional de Ciencia y Tecnología of Mexico during his doctoral studies. 
 
Conflicts of interest 
The authors declare they have no conflicts of interest. 
 
Acknowledgments 
We are grateful to the Asociación Mexicana de Diabetes, Jalisco A. C. and the Centro de Salud de San Martín de 
Hidalgo for their support in conducting this study. 
 
 

References 
Adriaanse, M. A., De Ridder, D. T. D., & Voorneman, I. 

(2013). Improving diabetes self-management by 
mental contrasting. Psychology & Health, 28(1), 1-
12. 
https://doi.org/10.1080/08870446.2012.660154 

Ali, Z. H. (2017). Effect of Self-Efficacy Enhancing 
Intervention Training on Clinical Health Status of 
Diabetic Patients at High-Risk for Leg Problems. 
Journal of Patient Care, 2(1), 1-9. 
https://doi.org/10.4172/2573-4598.1000111 

Arigo, D., Cornell, M., & Smyth, J. M. (2018). Social 
comparisons in adults with type 2 diabetes: 
Patients’ reasons for target selection. Psychology 
and Health, 33(7), 906-924. 
https://doi.org/10.1080/08870446.2018.1432759 

Bandura, A. (2016). The Power of Observational Learning 
Through Social Modeling. In R. J. Sternberg, S. T. 
Fiske, & D. J. Foss (Eds.), Scientists Making a 
Difference: One Hundred Eminent Behavioral and 
Brain Scientists Talk About Their Most Important 
Contributions (pp. 235–239). Cambridge 
University Press. 

Beck, J. S. (2009). El Método Beck para Adelgazar. Gedisa. 
Bradshaw, B., Richardson, G., & Kulkarni, K. (2007). 

Thriving with diabetes. An introduction to the 
resiliency approach for diabetes educators. The 
Diabetes Educator, 33(4), 643-649. 
https://doi.org/10.1177/0145721707303808 

Carr, A., Finneran, L., Boyd, C., Shirey, C., Canning, C., 
Stafford, O., Lyons, J., Cullen, K., Prendergast, C., 
Corbett, C., Drumm, C., & Burke, T. (2023). The 
evidence-base for positive psychology 
interventions: a mega-analysis of meta-analyses. 
The Journal of Positive Psychology, 18, 1-15. 
https://doi.org/10.1080/17439760.2023.2168564 

Cautela, J. R. (1967). Covert Sensitization. Psychological 
Reports, 20(2), 459–468. 
https://doi:10.2466/pr0.1967.20.2.459 

Del Castillo, A. (2010). Apoyo social, síntomas depresivos, 
autoeficacia y bienestar psicológico en pacientes 
con diabetes tipo 2. [Doctoral dissertation, 
Universidad Nacional Autónoma de México]. 

Repositorio Institucional de la UNAM 
https://hdl.handle.net/20.500.14330/TES010006
64217 

De Ridder, D., Fournier, M., & Bensing, J. (2004). Does 
optimism affect symptom report in chronic 
disease? What are its consequences for self-care 
behavior and physical functioning? Journal of 
Psychosomatic Research, 56(3), 341-350. 
https://doi.org/10.1016/S0022-3999(03)00034-5 

García, R., & Sánchez, J. J. (2013). Efectos de la entrevista 
motivacional en el tratamiento de la diabetes 
mellitus tipo 2. Psicología y Salud, 23(2), 183-193.  

Ghazavi, Z., Khaledi-Sardashti, F. Kajbaf, M. B., & 
Esmaielzadeh, M. (2015). Effect of hope therapy 
on the hope of diabetic patients. Iranian Journal of 
Nursing and Midwifery Research, 23(4), 281-286. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC
4325418/ 

González-Cantero, J. O., & Oropeza-Tena, R. (2016). 
Intervenciones cognitivo conductuales para 
diabéticos en México. Salud Mental, 39(2), 99-105. 
https://psycnet.apa.org/doi/10.17711/SM.0185-
3325.2016.006 

González-Cantero, J. O., Oropeza-Tena, R., Padrós, F., 
Colunga, C., Montes, R., & González-Becerra, V. H. 
(2017). Capital psicológico y su relación con el 
estilo de vida de universitarios mexicanos. 
Nutrición Hospitalaria, 34(2), 439-443 
https://doi.org/10.20960/nh.172 

Hattori, M. (2014). Entrenamiento en competencias de 
afrontamiento al adulto mayor con diabetes 
mellitus tipo 2 y su cuidador informal [Doctoral 
dissertation, Universidad Nacional Autónoma de 
México]. Repositorio Institucional de la UNAM 
https://repositorio.unam.mx/contenidos/100332 

Hernández, M., Rivera, J., Shamah, T., Cuevas, L., Gómez, 
L. M., Gaona, E. B., Romero, M., Méndez, I., 
Saturno, P., Villalpando, S., Gutiérrez, J. P., Ávila, 
M. A., Mauricio, E. R., Martínez, J., & García, D. E. 
(2016). Encuesta Nacional de Salud y Nutrición de 
Medio Camino 2016 (ENSANUT 2016). Instituto 
Nacional de Salud Pública. 

https://revistas.ces.edu.co/index.php/psicologia
https://doi.org/10.1080/08870446.2012.660154
https://doi.org/10.4172/2573-4598.1000111
https://doi.org/10.1080/08870446.2018.1432759
https://doi.org/10.1177/0145721707303808
https://doi.org/10.1080/17439760.2023.2168564
https://hdl.handle.net/20.500.14330/TES01000664217
https://hdl.handle.net/20.500.14330/TES01000664217
https://doi.org/10.1016/S0022-3999(03)00034-5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4325418/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4325418/
https://psycnet.apa.org/doi/10.17711/SM.0185-3325.2016.006
https://psycnet.apa.org/doi/10.17711/SM.0185-3325.2016.006
https://doi.org/10.20960/nh.172
https://repositorio.unam.mx/contenidos/100332


 González-Cantero, J. O., Oropeza-Tena, R., & Martínez-Arriaga, R.J.    

Vol. 16 No. 3 / September - December 2023 

 

82 

https://ensanut.insp.mx/encuestas/ensanut2016
/doctos/informes/ENSANUT2016ResultadosNacio
nales.pdf 

Hofmann, S. G., Asnaani, A., Vonk, I. J., Sawyer, A. T., & 
Fang, A. (2012). The efficacy of cognitive 
behavioral therapy: a review of meta-
analyses. Cognitive Therapy and Research, 36(5), 
427–440 https://doi.org/10.1007/s10608-012-
9476-1 

Johnson, M. D., Anderson, J. R., Wilcox, A., Walker, A., 
Robbins, D. C., & Lewis, V. L. (2013). Relationship 
beliefs and illness appraisals are differentially 
associated with specific ways of coping in spouses 
of patients with type 2 diabetes. Psychology & 
health, 28(12), 1442–1459. 
https://doi.org/10.1080/08870446.2013.822499 

Kanapathy, J., & Bogle, V. (2019). The effectiveness of 
cognitive behavioural therapy for depressed 
patients with diabetes: A systematic review. 
Journal of Health Psychology, 24(1), 137–149. 
https://doi.org/10.1177/1359105317713360 

Kazdin, A. E. (1977). The Token Economy: A Review and 
Evaluation. Plenum Press. 

Khaledi-Sardashti, F., Ghazavi, Z., Keshani, F., & 
Smaeilzadeh, M. (2018). Effect of Hope Therapy on 
the Mood Status of Patients with Diabetes. Iranian 
Journal of Nursing and Midwifery Research, 23(4), 
281-286. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC
6034523/ 

King, L. A. (2001). The health benefits of writing about life 
goals. Personality and Social Psychology Bulletin, 
27(7), 798–807. 
https://doi.org/10.1177/0146167201277003 

Luthans, F., Youssef, C. M., & Avolio, B. J. (2007). 
Psychological capital. Developing the human 
competitive edge. Oxford University Press. 

Marks, D. F. (2009). Editorial: How should psychology 
interventions be reported? Journal of Health 
Psychology, 14(4), 475–489. 
https://doi.org/10.1177/1359105309103567 

Marks, D. F. (2010). Publication guidelines for 
intervention studies in the Journal of Health 
Psychology. Journal of Health Psychology, 15(1), 
5–7. https://doi.org/10.1177/1359105309350975 

Martinez, K., Lockhart, S., Davies, M., Lindsay, J. R., & 
Dempster, M. (2017). Diabetes distress, illness 
perceptions and glycaemic control in adults with 
type 2 diabetes. Psychology, Health & Medicine, 
23(2), 171-177. 
https://doi.org/10.1080/13548506.2017.1339892 

Miller, W. R., & Rose, G. S. (2013). Motivational 
interviewing and decisional balance: contrasting 
responses to client ambivalence. Behavioural and 
Cognitive Psychotherapy, 43(2), 129–141. 
https://doi.org/10.1017/S1352465813000878 

Mohebi, S., Azadbakht, L., Feizi, A., Sharifirad, G., & 
Kargar, M. (2013). Review the key role of self-
efficacy in diabetes care. Journal of Education and 
Health Promotion, 2, 36, 1-7. 
https://doi.org/10.4103/2277-9531.115827 

Montes, R., Oropeza, R., Pedroza, F. J., Verdugo, J. C., & 
Enríquez, J. F. (2013). Manejo del estrés para el 
control metabólico de personas con diabetes 
mellitus tipo 2. En-claves del Pensamiento, 7(13), 
67-87. 

Palomar, J., & Gómez, N. E. (2010). Desarrollo de una 
escala de medición de la resiliencia con mexicanos 
(RESI-M). Interdisciplinaria, 27(1), 7-22. 

Palomar, J., Victorio, A., & Matus, G. L. (2011). Sentido del 
humor y optimismo. Un estudio de validación. 
Revista Interamericana de Psicología, 45(2), 123-
132. 

Pantoja-Magallón, C. E., Domínguez-Guedea, M. T., 
Moncada, E., Reguera, M. E., Pérez, M. S., & 
Mandujano, M. F. (2011). Programa de 
entrenamiento en habilidades de autocontrol 
alimenticio en personas diabéticas e hipertensas. 
Revista Electrónica de Psicología Iztacala, 14(1), 
98-115. 

Pennebaker, J. W., & Evans, J. F. (2014). Expressive 
Writing. Words that Heal. Idyll Arbor. 

Pereira, O. L., Palay, M. S., Rodríguez, A., Neyra R. M., & 
Chia M. A. (2015). Hemoglobina glucosilada en 
pacientes con diabetes mellitus. MEDISAN, 19(4), 
555-561.  

Premack, D. (1959). Toward empirical behavior laws: I. 
Positive reinforcement. Psychological Review, 
66(4), 219–233. 
https://doi.org/10.1037/h0040891 

Quiroga, A. (2012). Intervención telefónica para 
promover la adherencia terapéutica en pacientes 
diabéticos con síntomas de ansiedad y depresión. 
Enseñanza e Investigación en Psicología, 17(2), 
387-403. 

Rashid, T. (2009). Positive interventions in clinical 
practice. Journal of Clinical Psychology in Session, 
65(5), 461-466. 
https://doi.org/10.1002/jclp.20588 

Rich, A. R., & Schroeder, H. E. (1976). Research Issues in 
Assertiveness Training. Psychological Bulletin, 
83(6), 1081–
1096. https://doi.org/10.1037/h0078049 

Riveros, A., Cortazar-Palapa, J., Alcazar, F., & Sánchez-
Sosa, J. J. (2005). Efectos de una intervención 
cognitivo-conductual en la calidad de vida, 
ansiedad, depresión y condición médica de 
pacientes diabéticos e hipertensos esenciales. 
International Journal of Clinical and Health 
Psychology, 5(3), 445-462. 

Rodríguez, M. L., Renteria, A., & García, J. C. (2013). 
Adherencia a la dieta en pacientes diabéticos: 

https://revistas.ces.edu.co/index.php/psicologia
https://ensanut.insp.mx/encuestas/ensanut2016/doctos/informes/ENSANUT2016ResultadosNacionales.pdf
https://ensanut.insp.mx/encuestas/ensanut2016/doctos/informes/ENSANUT2016ResultadosNacionales.pdf
https://ensanut.insp.mx/encuestas/ensanut2016/doctos/informes/ENSANUT2016ResultadosNacionales.pdf
https://doi.org/10.1007/s10608-012-9476-1
https://doi.org/10.1007/s10608-012-9476-1
https://doi.org/10.1080/08870446.2013.822499
https://doi.org/10.1177/1359105317713360
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6034523/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6034523/
https://doi.org/10.1177/0146167201277003
https://doi.org/10.1177/1359105309103567
https://doi.org/10.1177/1359105309350975
https://doi.org/10.1080/13548506.2017.1339892
https://doi.org/10.1017/S1352465813000878
https://doi.org/10.4103/2277-9531.115827
https://doi.org/10.1037/h0040891
https://doi.org/10.1002/jclp.20588
https://doi.org/10.1037/h0078049


Satisfaction with life and related sociodemographic variables among bereaved adults during the COVID-19 pandemic. 

Vol. 16 No. 3 / September - December 2023 

 

83 

efectos de una intervención. Summa Psicológica 
UST, 10(1), 91-101. 
https://doi.org/10.18774/448x.2013.10.40 

Romero-Martínez, M., Shamah-Levy, T., Vielma-Orozco, 
E., Heredia-Hernández, O., Mojica-Cuevas, J., 
Cuevas-Nasu, L., & Rivera-Dommarco, J. (2019). 
Encuesta Nacional de Salud y Nutrición 2018-19: 
metodología y perspectivas. Salud Pública de 
México, 61(6), 917-923. 
https://doi.org/10.21149/11095 

Ryan, A. K., Pakenham, K. I., & Burton, N. W. (2019). A 
pilot evaluation of a group acceptance and 
commitment therapy-informed resilience training 
program for people with diabetes. Australian 
Psychologist, 55(3), 1–12. 
https://doi.org/10.1111/ap.12429 

Safren, S. A., Gonzalez, J. S., Wexler, D. J., Psaros, C., 
Delahanty, L. M., Blashill, A. J., Margolina, A.I., & 
Cagliero, E. (2014). A Randomized Controlled Trial 
of Cognitive Behavioral Therapy for Adherence 
and Depression (CBTAD) in patients with 
uncontrolled type 2 diabetes. Diabetes Care, 
37(3), 625-633. https://doi.org/10.2337/dc13-
0816 

Seligman, M. E. P. (2014). Aprenda optimismo. Haga de la 
vida una experiencia maravillosa. Penguin 
Random House. 

Seligman, M. E. P., & Csikszentmihalyi, M. (2000). Positive 
Psychology [Special issue]. An introduction. 
American Psychologist, 55(1), 5-14. 
https://doi.org/10.1037//0003-066X.55.1.5 

Scheier, M. F., Carver, C. S., & Bridges, M. W. 
(2001). Optimism, pessimism, and psychological 
well-being. In E. C. Chang (Ed.), Optimism & 
pessimism: Implications for theory, research, and 
practice (p. 189–216). American Psychological 
Association. https://doi.org/10.1037/10385-009 

Schueller, S. M. (2010). Preferences for positive 
psychology exercises. The Journal of Positive 
Psychology, 5(3), 192–203. 
https://doi.org/10.1080/17439761003790948 

Sidman M. (2008). Reflections on stimulus control. The 
Behavior Analyst, 31(2), 127–135. 
https://doi.org/10.1007/BF03392166 

Sin, N. L., & Lyubomirsky, S. (2009). Enhancing well-being 
and alleviating depressive symptoms with positive 
psychology intervention: A practice-friendly meta-
analysis. Journal of Clinical Psychology, 65(5), 467–
487. https://doi.org/10.1002/jclp.20593 

Sniehotta, F. F., Schwarzer, R., Scholz, U., & Schüz, B. 
(2005). Action Planning and Coping Planning for 
Long-Term Lifestyle Change: Theory and 
Assessment. European Journal of Social 
Psychology, 35(4), 565–576. 
https://doi.org/10.1002/ejsp.258 

Snyder, C. R. (1994). The Psychology of Hope. You Can Get 

There from Here. The Free Press. 
Snyder, C. R. (1995). Conceptualizing, measuring, and 

nurturing hope. Journal of Counseling & 
Development, 73(3), 355-360. 
https://doi.org/10.1002/j.1556-
6676.1995.tb01764.x 

Snyder, C. R. (2002). Hope theory: rainbows in the mind. 
Psychological Inquiry, 13(4), 249-275. 
https://doi.org/10.1207/S15327965PLI1304_01 

Steed, L., Barnard, M., Hurel, S., Jenkins, C., & Newman, 
S. (2014). How does change occur following a 
theoretically based self-management intervention 
for type 2 diabetes. Psychology, Health & 
Medicine, 19(5), 536-546. 
https://doi.org/10.1080/13548506.2013.845301 

Suzuki, Si., & Tanoue, A. (2013). Psychoeducation. In 
Gellman, M.D., Turner, J.R. (eds) Encyclopedia of 
Behavioral Medicine. Springer. 
https://doi.org/10.1007/978-1-4419-1005-
9_1242 

Taylor, S. E. (2007). Psicología de la salud. McGraw-Hill. 
Weinger, K., Beverly, E. A., Lee, Y., Sitnokov, L., Ganda, O. 

P., & Caballero, E. (2011). The effect of a 
structured behavioral intervention on poorly 
controlled diabetes. Archives of Internal Medicine, 
171(22), 1990-1999. 
https://doi.org/10.1001/archinternmed.2011.502 

Wilson, A. L., McNaughton, D., Meyer, S. B., & Ward, P. R. 
(2017). Understanding the links between 
resilience and type-2 diabetes self-management: a 
qualitative study in South Australia. Archives of 
Public Health, 75(56), 1-13. 
https://doi.org/10.1186/s13690-017-0222-8 

Ybarra, J. L., Orozco, L. A., León, A. E., & Vargas, A. C. 
(2012). Intervención cognitivo-conductual para la 
mejora del autocuidado y la calidad de vida en 
adolescentes con diabetes Tipo 1 y sus familias. 
Revista Latinoamericana de Medicina Conductual, 
2(2), 96-102. 

https://revistas.ces.edu.co/index.php/psicologia
https://doi.org/10.18774/448x.2013.10.40
https://doi.org/10.21149/11095
https://doi.org/10.1111/ap.12429
https://doi.org/10.2337/dc13-0816
https://doi.org/10.2337/dc13-0816
https://doi.org/10.1037/0003-066X.55.1.5
https://doi.org/10.1037/10385-009
https://doi.org/10.1080/17439761003790948
https://doi.org/10.1007/BF03392166
https://doi.org/10.1002/jclp.20593
https://doi.org/10.1002/ejsp.258
https://doi.org/10.1002/j.1556-6676.1995.tb01764.x
https://doi.org/10.1002/j.1556-6676.1995.tb01764.x
https://doi.org/10.1207/S15327965PLI1304_01
https://doi.org/10.1080/13548506.2013.845301
https://doi.org/10.1007/978-1-4419-1005-9_1242
https://doi.org/10.1007/978-1-4419-1005-9_1242
https://doi.org/10.1001/archinternmed.2011.502
https://doi.org/10.1186/s13690-017-0222-8

