
Health, 2017, 9, 1529-1541 
http://www.scirp.org/journal/health 

ISSN Online: 1949-5005 
ISSN Print: 1949-4998 

 

DOI: 10.4236/health.2017.911113  Oct. 30, 2017 1529 Health 
 

 
 
 

Automated Telephone Calls in the Follow-Up of 
Self-Care in Outpatients with Type 2 Diabetes: 
A Feasibility Study 

Esther C. Gallegos-Cabriales1, Juana Mercedes Gutiérrez-Valverde1, 
Bertha Cecilia Salazar-González1, Antonia M. Villarruel2, 
Rosa Alicia Veloz-Garza1, Nicolle Marinec3,John D. Piette3,4 

1School of Nursing, Universidad Autónoma de Nuevo León, Monterrey, México 
2School of Nursing, University of Pennsylvania, Philadelphia, PA, USA 
3Michigan Center for Diabetes Translational Research, University of Michigan, Ann Arbor, Michigan, USA 
4Center for Managing Chronic Disease, University of Michigan, Ann Arbor, Michigan, USA 

 
 
 

Abstract 
Aims and objectives: To test an automated telephone service as a follow-up 
and support strategy for self-care in a population of adult Mexican patients 
with type 2 diabetes. Methods: The design was a two-group comparative de-
sign, with pre and post-intervention measurements. Patients were assigned 
into intervention (n = 31), or comparison (n = 33) groups. Over 12 weeks, 
each participant in the intervention group received automated phone calls 
with instructions to facilitate accomplishment of the treatment, and self-care 
activities. Two focus groups helped to appreciate patients’ follow-up expe-
rience. Randomized grouping was performed by selecting numbers from an 
urn; the final sample comprised 31 (48%) patients in the intervention group, 
and 33 (52%) in the comparison group; these procedures were performed by 
the case nurse management. The study was approved by the Ethics Committee 
of the Autonomous University of Nuevo Leon and the University of Michi-
gan; all of the participants signed informed consent. Results: Of the 372 pro-
grammed phone calls made to the participants, 234 were completed, 
representing a 62.9% response rate. Phone calls may be associated to a 0.82% 
decrease in the HbA1c values and to lower depression scores. HbA1c mea-
surements decreased 0.82% (M = 7.41 - 6.69; t = 25; 4.11; p = −0.001) from the 
baseline values over the 12-week study in the intervention group and 0.49% 
(M = 7.24 - 6.75; t = 26; 2.11; p = 0.044) in the comparison group. Variables 
related to medication intake did not exhibit differences between the baseline 
and second measurements, except with respect to the scale of depression. 
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1. Introduction 

Diabetes is a serious public health problem in Mexico, and the prevalence of di-
abetes has increased from 6.7% in 1993 to 14.42% in 2006 [1]. Approximately 
95% of patients exhibit poor or very poor glycemic control due to inconsistent 
routine treatment [2]. Therefore, diabetes has become the most common cause 
of death and one of the major factors contributing to decreased quality of life in 
Mexico. Diabetes is also the leading cause of blindness, terminal chronic renal 
failure, and non-traumatic amputations. The poor overall control of diabetes 
and its numerous complications contribute to this disease being responsible for 
the greatest expenditure of the health system in Mexico [3]. 

Background 

Ninety-five percent of patients with diabetes have type 2 diabetes (T2D). During 
its course, patients suffer asymptomatic mild hyperglycemic events that can lead 
to the discontinuation of treatment, specifically, the modifications of diet and 
exercise lifestyle, which are basic elements in treatment [4] [5]. Clinical research 
has proven the effectiveness of psycho-educational interventions in lifestyle 
modification and prescription treatment observation [6] [7] [8]. However, psy-
cho-educational interventions have only a short-term effect, and new effective 
mid- and long-term treatment management and metabolic control strategies are 
imperative for the management of T2D patients. 

Care provided by health professionals through telephone calls has shown to be 
effective in improving the self-management of chronic diseases such as T2D, 
representing a useful mid- and long-term follow-up mechanism [9] [10] [11] 
[12]. However, the health service and specialized facility infrastructure require-
ments of patients are not clear, and it remains unclear whether this strategy is 
feasible for patients with little formal education, and with limited economical 
resources [13] [14]. 

The use of mobile telephone devices has become increasingly common 
worldwide, and researchers are exploring how to use mobile devices as a tool to 
improve diabetic patient support in their environment. Currently, approximate-
ly three quarters of mobile users live in developing countries, such as Mexico, 
and more than 90% of the world has satellite coverage [15]. Several studies have 
demonstrated that communicating with patients through short message service 
(SMS) may improve the self-management of glycemic levels [16] [17] [18] [19]. 
Another innovating strategy is to take advantage of mobile telephones for auto-
mated calls. Through automated calls, patients may receive more extensive in-
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formation than through an SMS, and the information can be more individua-
lized because the patients report selective health data during the phone call. 
Furthermore, automated telephone calls may be more accessible for diabetic pa-
tients with low literacy, vision impairment, or tactile sensitivity. Rigorous re-
search on the Latin American population of the USA has reported that interven-
tions that include phone calls improve health behavior and result in diabetic 
control [20] [21]. Recent studies demonstrate that diabetic and hypertensive pa-
tients in Latin America may benefit from these strategies, improving the physio-
logical control of these diseases [22] [23]. 

In the state of Nuevo Leon, Mexico, outpatient routine treatment of T2D pa-
tients in health units consists of regular medical appointments. However, as in 
other countries, a high percentage of these patients do not have access to these 
consultations, which leads to a lack of self-management information and diffi-
culty in preventing the complications of the disease. The aim of the present 
study was to determine the feasibility of an automated telephone call follow-up 
strategy for self-care in T2D adult patients from low socio-economical areas of 
Monterrey, Mexico. This calling system was aimed at improving adherence to 
treatment and glycemic control. As a pilot study, we intend to answer the fol-
lowing research questions: 

1) How feasible is the use of an “Automated Telephone Diabetes Manage-
ment” system in low-income T2D patients of the metropolitan area of Monter-
rey, Nuevo Leon, Mexico? Will the patients respond regularly? Are they satisfied 
with the service? 

2) What is the effect of a physiological control and self-care behavioral sys-
tem? 

2. Materials and Methods 
2.1. Design 

The feasibility study is a randomized controlled trial with intervention and 
comparison groups, and measurements pre post intervention. 

2.2. Sampling and Recruitment 

Participants were recruited from three university clinics that serve a low socioe-
conomic population of the metropolitan area of Monterrey. Routine appoint-
ments of T2D adults in these clinics consist of a monthly medical consultation 
during which capillary glucose concentrations, weight, and arterial pressure are 
measured. Sporadically, educational meetings (support groups) are held during 
which food preparation and exercise routine demonstrations, as well as lower 
extremities examinations, are performed. 

Patients who attended the clinics for medical control, as well as those asking 
for medical consultation during the study were invited to be part of it. One hun-
dred and twenty three potential participants were contacted in total, and invited 
to join the study. Patients 18 yrs. and older with a fixed line or mobile telephone, 
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were included in the intervention. Patients who were hard of hearing (i.e., those 
who could not follow a telephone conversation) or suffering from renal failure 
(verified through the clinical history) were excluded (n = 7). 

The 123 contacted patients were interviewed finding 116 eligible subjects. Of 
these, only 55% were able to participate (n = 64). Subjects that declined to be 
part of the study argued having difficulties receiving phone calls due to their 
work, or excessive household responsibilities. Randomized grouping was per-
formed by selecting numbers from an urn; the final sample comprised 31 (48%) 
patients in the intervention group, and 33 (52%) in the comparison group; these 
procedures were performed by the case nurse management. However, due to 
time limitations or other factors, measurements were not recorded on all pa-
tients (see Figure 1). The study was approved by the Ethics Committee of the 
Autonomous University of Nuevo Leon and the University of Michigan; all of 
the participants signed informed consent. 
 

 
Number of participants with HbA1c measurements* and questionnaires** 

Figure 1. Diagram of the participants. 

Contacted
(n = 123)

Eligible (n =  116)
Did not accept (n =  52)

Accepted (n =  64)

Experimental group
(n = 31)

Control group
(n =  33)

Pre Test

(n =  29* - 31**)

Pre Test

(n =  32* 33**)

Post-Test 

(n =  26* - 27**)

Post-Test

(n =  27* - 29**)
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2.3. The Intervention 

The “Automated Telephone Diabetes Management” system [24] designed for 
Spanish-speaking groups residing in the USA (predominantly Mexican Ameri-
cans) with similar characteristics [20] [25] to the selected sample was used in 
this study. The service was provided by “Quality Improvement for Complex 
Chronic Conditions” of the University of Michigan, Ann Arbor Medical School. 
The system intended to contact each patient in the intervention group weekly for 
12 weeks. Patients received the telephone calls at an hour of their convenience, 
and the calls would last approximately 10 minutes. Patients used the digital but-
tons on their telephones to answer questions regarding to different aspects of 
their health state, need for bed rest, glucose monitoring, medication among oth-
ers , using numbers solicited by the operator depending on the question (exam-
ple, 1 = yes, 2 = no). 

If the participant would allow, a health-promoting message would be played at 
the end (e.g., kind of food they may avoid and which should eat). Participants in 
the experimental group kept attending the medical appointments as pro-
grammed with their health care provider. 

2.4. Counseling 

Based on the information reported, the system would automatically generate two 
types of feedbacks for the medical team: information regarding the health of the 
person and information regarding the adherence to the self-care plan. This in-
formation was sent through email automatically to the administrator in charge 
of analyzing the data and channeling the requirements to either the physician or 
the nurse. When the patient reported problems monitoring glucose, hyper- or 
hypoglycemic symptoms, or was bed-bound due to illness, the clinical nurse 
would personally contact the patient and the caregiver via telephone. The nurse 
would also contact the patient personally when the system reported two unans-
wered automated telephone calls, or an alert was generated by the system based 
in the participants’ report of low or high sugar, or other type of illnesses or dis-
comfort. 

2.5. Training Participants 

Participants were trained to use the mobile telephone to receive the calls. This 
training consisted of indicating to the patient that the call would give them sev-
eral reply options and that each option would be assigned a number that they 
would need to press according to the chosen reply. To ensure an understanding 
of the system and how to answer, the first telephone call of every participant was 
completed in the presence of the clinical nurse. 

2.6. Training the Research Team 

The training of the research team integrated by project manager and case nurse 
management was performed in the Department of Quality Improvement for 
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Complex Chronic Conditions of the University of Michigan, Ann Arbor, Medi-
cal School. During the two and a half days of training, a review and the indica-
tions of the use of the questionnaires for the research were performed. The re-
searchers were trained on the automated telephone system in the following 
areas: system components, general data entry of the participants in the system, 
programming telephone calls, reception of alerts and information from the par-
ticipants. 

2.7. Key Measures and Variables 

Glycated hemoglobin (HbA1c) was measured in the subjects of the intervention 
and comparison groups at the beginning of the study and on week 12; processing 
of this biochemical marker was performed with chromatography method of high 
resolution (HPLC equipment D-10 Biorad). Blood pressure, weight and height 
(to calculate the body mass index, [BMI]) and the waist circumference were 
measured at the beginning of the study following standard procedures. Patients 
from both groups completed three questionnaires when entering the study and 
on week 12. The Short Form Health Survey (SF12) scale [26], the Depression 
Symptoms Scale (CES-D) [27], and the Diabetes Self-Care scale [21]. Reliability 
of these instruments is reported in Table 1. 

The group that received the automated calls responded to a final survey to 
evaluate their satisfaction with the service and the service’s perceived impact on 
self-care. The satisfaction with the system was measured using four items as fol-
lows: (a) usefulness of the content of the telephone calls in T2D management; 
(b) improvement in the control of the disease due to the program; (c) accessibil-
ity and usefulness of the system; and (d) usefulness of the information with re-
spect to self-management. The system automatically registered the date and time 
of each attempt and of each response. This information was used to calculate the 
call completion rates. 

The acceptance of the system was evaluated in two focus group discussions; 
these sessions were held in two clinics in the middle of the program with 13 par-
ticipants. The administrator of the intervention directed the sessions while the 
clinical nurses transcribed the notes. The questions were focused on the usefulness  
 
Table 1. Instruments psychometric characteristics. 

Instrument Items Alpha Cronbach 

Short form health survey 11 0.734 

Depressive symptoms scale 9 0.777 

Diabetes self care (Importance of care) 2 0.636 

Diabetes self care (Complications in treatment) 4 0.700 

Diabetes self-care (Treatment relevance) 7 0.657 

Diabetes self care (Ability) 4 0.929 

Diabetes self care (Quiet medical treatment) 4 0.619 
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of and satisfaction with the program, the benefits of counting on a partner, and 
whether the patients experienced difficulties receiving the telephone calls; the 
discussions gave space for questions from the participants at the end of the ses-
sions. Data was analyzed through content analysis, which gave the qualitative 
dimension to evaluate participants’ satisfaction with the system. 

2.8. Analysis 

Central tendency and dispersion measures were calculated to represent the 
scores obtained from questionnaires. The effects on self-management, depres-
sion, and HbA1c levels were evaluated using t-Student statistics, comparing the 
baseline measure and the week 12 measure in the intervention and comparison 
groups. The results were considered significant when p < 0.05. The data were 
processed using SPSS version 20. The satisfaction scores and complications with 
the system were analyzed through descriptive statistics, also evaluated qualita-
tively (content analysis) using the data obtained from the focus group discus-
sions. 

3. Results 
3.1. Characteristics of the Participants 

Twenty-eight percent of the participants were male, 72% were female, and pa-
tient ages ranged from 28 to 82 years old (M = 56 years; SD = 13.27). The mean 
health literacy was 4.19 (SD = 2.08; interval 2 - 10); this is an important variable 
in T2D patients conducting self-care because it measures the understanding of 
the directions given by the health professionals. 

Clinically, a high percentage of patients were overweight (BMI > 25 and < 30; 
41.9%) and exhibited general obesity (BMI > 30; 48.4%). Abdominal obesity was 
observed in 67% of the men and 89% of the women. Systolic and diastolic 
hypertension was observed in 23% and 37% of the participants, respectively. The 
intervention and comparison groups were equivalent at the beginning of the 
study in most demographic and clinical variables, as shown in Table 2. 
 

Table 2. Demographic and clinical characteristics of the participants. 

Variables 
Intervention Comparison 

P 
n M SD Min Max n M SD Min Max 

Age 31 54.00 11.79 32 78 33 57.94 14.43 28 82 0.231 

Schooling 27 7.70 3.31 1 16 29 6.62 3.16 1 13 0.217 

NPLH 31 4.84 1.91 1 9 33 4.00 1.69 1 8 0.068 

NFMLH 31 2.68 1.27 1 6 33 2.00 1.03 01 4 0.026 

Family income* 26 2202.19 1769.93 80 8700 25 1592.5 997.52 20.0 3500 0.138 

HbA1c 29 7.41 1.23 5.1 11.0 32 7.45 1.37 5.0 12.0 0.90 

BMI 31 29.77 3.87 22.02 38.33 33 29.59 7.17 18.24 49.99 0.90 

Notes: NPLH = Number of people living in the household; NFMLH = Number of family members living in the household; BMI = Body mass index; HbA1c 
= Glycated hemoglobin (%); *Weekly household income in Mexican Pesos. 
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3.2. Response of the Participants to the Use of the System 

Three hundred and seventy two telephone calls were programmed considering 
12 weeks by 31 participants. Of these, 234 were completed (138 were missed or 
incomplete) resulting in a 62.9% response rate. However, the system performed 
1,373 attempts to communicate, which means that there were 5.86 attempts per 
effective call. The reason for failed communication (n = 1139) included no re-
sponse calls, somebody would answer but would hang up immediately, and 
technical failure. 

3.3. Satisfaction with the Intervention 

Focal group discussions provided information on aspects that would help with 
the treatment and with expressions that reflected satisfaction with the system 
and its impact on depression, as well as highlighted the barriers to the automated 
telephone system. With respect to the benefits in treatment, participants ex-
pressed that the calls “would help me remember to take the medication”; “I 
learned that I had to examine my feet”; “it reminds me to look after myself… 
that our body is important”; and “they remind me to check out glucose levels… 
and tell me the normal levels of glucose to know whether I’m doing well or not.” 
With this system, satisfaction and the impact on depression was perceived 
through expressions such as the following: “I feel important to be part of the 
group”; “we can help each other learn about the disease and live longer”; “it 
helps us value ourselves”; “it helped me when I felt sad”; “my sister is my partner 
and now she is watching over me… before, nobody worried about me”; and “I 
am glad that my daughter calls me… now it feels as though she is more interest-
ed in knowing how I feel.” 

With respect to barriers, the following information was gathered: “I didn’t 
know how to use the cellular phone”; “I had never had a cellular phone… I had 
problems answering the first calls”; “I would run out of battery in the middle of a 
phone call”; “my husband answered and hung up because he didn’t know about 
the calls; he thought it was a salesman”; “I touched the wrong keys when ans-
wering”; and “I was not there; I forgot the time of the phone call.” 

The answers from the satisfaction survey demonstrated that 60% of the par-
ticipants found the automated telephone calls to be helpful in controlling blood 
glucose, blood pressure, medication intake, and management of diet and health 
in general. Between 11% and 15% of the participants commented that they 
found the calls helpful “sometimes” and “usually,” respectively. 

3.4. Effects of the Intervention on Physiological Control and 
Self-Care 

HbA1c measurements decreased 0.82% (M = 7.41 - 6.69; t = 25; 4.11; p = −0.001) 
from the baseline values over the 12-week study in the intervention group and 
0.49% (M = 7.24 - 6.75; t = 26; 2.11; p = 0.044) in the comparison group. No sig-
nificance difference (t = 51; −0.58; p = 0.55) was observed when comparing the 
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intervention and comparison groups with respect to the second measure. These 
data suggest a relationship of the automated calls on maintaining their diabetes 
self-care. 

The baseline and 12-week measurements did not differ with respect to 
self-care health activities. The raw scores were low on scales involving the per-
ception of the importance of health care, difficulties regarding the treatment, 
and medication intake. However, the capacity for self-care and the frequency of 
forgetting medications exhibited high values in the scale meaning the partici-
pants perceived themselves capable to manage their treatment (Table 3). 

Variables related to medication intake did not exhibit differences between the 
baseline and second measurements, except with respect to the scale of depres-
sion; the intervention group exhibited a significant decrease compared with the 
comparison group (t = 53 = −3.00, p = 0.004; Ms = 20.58, SD = 5.36 vs. 15.85, SD 
= 2.07). 

Both groups perceived a low health status post-intervention, with no differ-
ence in the average scores (Ms = 23.07, SD = 3.92 and 24.96, SD = 7.20, inter-
vention and comparison groups, respectively). 

4. Discussion 

The main finding in this pilot study was that automated telephone calls are a 
feasible strategy to monitor treatment accomplishment, and performance of 
self-care in adults with T2D and can promote the self-management of this 
chronic disease. The response rate to the programmed calls was similar to stu-
dies performed in the United States of America and in Latin American countries  
[20] [22] [25] [28]. Accordingly, participants’ satisfaction suggests that this study 
could be performed on a large scale in Mexico with a good probability of ob-
taining positive results in the metabolic control of T2D patients. 

The level of self-care activities did not vary significantly between the baseline 
and 12-week measures, which could suggest that the intervention was ineffective. 
A possible explanation is that the preparation received during the routine medi-
cal examinations (the consultation with the physician and educational sessions  
 

Table 3. Average sub-scale self-care scores in T2D. 

Sub-scale Raw score 

T1 T2 

IG n = 31 CG n = 33 IG n = 27 CG n = 29 

M SD M SD M SD M SD 

Importance of care 3 - 15 9.38 2.91 9.42 3.06 8.00 2.11 9.00 2.50 

Complications in treatment 5 - 25 16.74 5.42 17.27 5.28 18.14 4.99 21.34 19.54 

Treatment relevance 9 - 54 36.77 6.67 34.00 7.53 30.77 6.64 30.62 8.02 

Self-care ability 4 - 24 20.83 3.80 22.09 2.65 21.92 2.30 21.62 3.48 

Quit medical treatment 5 - 10 8.03 1.12 7.93 1.45 8.23 1.14 8.25 1.55 

Note: Non-significant and inter-group mean differences; Intervention Group; CG = Comparison Group. 
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with the nurses and nutrition professionals, as well as the occasional foot care 
team) is not sufficient to promote self-care and self-management of T2D pa-
tients. Patients express a low level of understanding of the instructions received, 
which could be a factor in this situation [29]. Several research studies present 
models that consider a protocolized educational event prior to the phone calls, 
which could help to confirm the level of understanding of essential skills of 
self-management [30]. Several authors support this idea and express the need to 
develop specialized skills for T2D treatment. Hyperglycemia usually produces a 
metabolic disorder unnoticed by the patient with T2D. This ignorance could 
lead to poorly administered hypoglycemic medication and to an inappropriate 
nutritional and exercise plan [31]. In conjunction with an automated telephone 
service such as the one studied here, this type of education may guarantee the 
understanding of the patients with respect to their condition to maximize the 
response and validity of the clinical data obtained from the patients during the 
phone calls. 

The levels of HbA1c from both the intervention and comparison groups were 
better than the observed values in similar groups from the metropolitan area of 
Monterrey [29]. The sub-scale score of medication management of the partici-
pants in both groups was high, which may mean that treatment is followed at the 
time and indicated doses in the majority of cases. This could explain why the 
post-intervention measurement did not differ between the groups because both 
groups received their hypoglycemic medications on a strict schedule and at par-
ticular doses. 

The level of depression improved significantly in the intervention group. 
These results were observed despite the fact that the symptoms and treatment of 
this condition were not mentioned in the phone calls. Interventions with auto-
mated phone calls in hypertensive patients [32] and in diabetic or hypertensive 
patients in the United States of America, Honduras and Mexico [20] [28] re-
ported similar results. From the information gathered from the focus group, we 
believe that this effect is due to a feeling of “protection” from the members of the 
team including the case nurse management. Some researchers have reported that 
poor self-care in T2D treatment in adults may be secondary to a sustained de-
pressive state with biochemical effects on the hypothalamus [33] [34]. This rela-
tionship suggests that the automated telephone management may be an impor-
tant and positive intervention in these patients. 

A significant result of this feasibility study was to assess the possibility of pa-
tient adherence to automated telephone protocols and the ability of primary care 
clinics where T2D ambulatory patients are treated to incorporate this model. For 
the participants, the main complications of this system were related to the poor 
state of the mobile phones, battery charge shortage or failure, and an inability to 
manipulate the device. Primary care clinics lack computer devices and telephone 
lines as well as a comprehensive care protocol for T2D patients with trained 
nurses that focuses on the development of self-care skills. These aspects should 
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be considered in the design of the proposed model in the near future. 
Possible limitations in this pilot study include the short duration of the inter-

vention and the failure to include other important variables from diabetic pa-
tients, such as lipid count, sensitivity in lower extremities, and vision, as well 
presence of co-morbidities. It is important to emphasize the minimal training 
that the patients received in managing the reception of the automated calls. 

5. Conclusion 

The results of the current study suggest that it is feasible to use a healthcare 
model with automated phone calls as an educational and mid- and long-term 
follow-up strategy in patients with T2D. This model should be re-designed and 
include an educational curriculum, minimal computer equipment, internet and 
telephone lines in the primary care clinics, and formal training for the nurses in 
charge of the cases. The findings indicate that these services are successful for 
patients with low educational levels and that may assist in reducing depression 
symptoms. 
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