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that will produce and sustain the desired improvements 
in the health of persons with a chronic illness, such as 
diabetes. Financial restrictions, distance from hospital 
and laboratory services, low levels of education, and less 
disease awareness among the patients are the limiting 
factors in the effective follow-up of diabetic patients 
under treatment.

Quality health care requires effective collaboration 
between clinicians and patients. Finding novel ways 
to enhance communication and improve the health 
of those with chronic diseases is also a continuing 
part of providing effective care.[2] Telehealth delivers 
tailored health care that is acceptable to patients 

Telephonic Consultation and follow-up in Diabetics: 
Impact on Metabolic Profi le, Quality of Life, 

and Patient Compliance

Rupinderjeet Kaur, Krishan Singh Kajal, Amarpreet Kaur1, Paramdeep Singh2

Departments of Medicine, 1Pediatrics and 2Radiology, Guru Gobind Singh Medical College and Hospital, Baba Farid 
University of Health Sciences, Faridkot, Punjab, India

Abstract
Background: Diabetes mellitus (DM), being a long-term condition, requires consistent blood glucose monitoring and adjustment of  doses 
of  the antidiabetic drugs and insulin. Telehealth is an emerging fi eld that can have a positive impact on the management of  this disease. 
Aim: The aim was to study the impact of  the frequency of  consultation and follow-up on telephone of  diagnosed follow-up patients of  
DM on glycemic and metabolic profi les, the patients’ compliance, and their quality of  life (QoL), and to compare the effectiveness of  
different modes of  follow-up. Materials and Methods: One hundred twenty patients were enrolled from the outpatient department (OPD) 
including both type 1 and type 2 DM patients who had already been diagnosed and were on treatment. They were randomly assigned to 
one of  three groups, each consisting of  40 subjects, according to the mode of  follow-up: A (rare, i.e., less frequent outpatient visits), B 
(moderate, i.e., more frequent outpatient visits), and C (frequent, i.e., more frequent outpatient visits with weekly telephonic consultation). 
Metabolic profi les and the QoL were monitored. The patients’ compliance with and adherence to the treatment, and dietary and exercise 
advice were assessed. Results: The patients’ compliance with and adherence to the treatment was higher in group C, followed by groups B 
and A. There was a net decrease in adverse events, with an increase in the frequency of  follow-up. Changes in glycated hemoglobin (HbA1c) 
suggested a positive impact of  weekly telephonic consultation. The lipid profi le was also positively affected, with maximum improvement 
being in high-density lipoproteins (HDLs) and triglycerides. There was an improvement in the QoL domains pertaining to physical health 
and endurance in patients with higher frequency of  follow-ups. There was no effect on emotional or mental health. There was an overall 
deterioration of  the fi nancial domain, being most marked in group B. The treatment satisfaction questionnaire showed better results in the 
telephone intervention group. Conclusion: Telephonic consultation can be a useful measure to improve the follow-up and management 
of  patients with DM.

Keywords: Compliance, Diabetes, Telehealth, Quality of  life (QoL), Telephone

Address for correspondence: Dr. Rupinderjeet Kaur, Department of Medicine, Guru Gobind Singh Medical College and Hospital, Baba Farid 
University of Health Sciences, Faridkot, Punjab, India. E-mail: dr.rupinderjeetkaur@gmail.com

Access this article online

Quick Response Code:
Website: 
www.najms.org

DOI: 
10.4103/1947-2714.157483

Original Article

Introduction
Proper drug therapy, social support, health education, 
and psychological care in diabetes are essential but are 
usually defi cient, especially in developing countries.[1] 
It is an ongoing challenge to provide care and support 
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and it facilitates more responsive interventions from 
professionals, resulting in better disease control 
with fewer exacerbations and admissions.[3] With the 
emergence of home telemonitoring, there is potential 
for improving the impact of self-monitoring by linking 
patients with health care professionals who can monitor 
blood glucose values and then remotely provide guided 
recommendations.[4] Though there are concerns with 
technical challenges and the time commitment required 
to use messaging and monitoring devices, they are 
seen as useful tools for monitoring those patients who 
are interested in working on the management of their 
disease.[5]

Because of the widespread usage and availability of 
telephones, these devices can be used to maximize 
efficiency in the health care system. They can be 
seen as a new delivery system to provide medical 
recommendations and prescriptions at the appropriate 
time and may help to normalize blood glucose levels 
in diabetic patients by encouraging doctor-patient 
communication. Studies in which a telephone is used as 
a means to improve the management of diabetes have 
not been done earlier in developing countries such as 
India.

Most of the earlier studies done using telephone-based 
interventions involved interaction of the patient with 
a nurse or trained personnel and not directly with the 
specialist or physician who could advise and modify the 
treatment pattern according to the investigation results 
or current complaints. Since in these studies the calls or 
messages were not made by the patients but were sent 
to them by the paramedical/nursing staff, the patients 
might not have felt the need for calls and might not 
be motivated enough to receive the calls or follow the 
medical advice.

The objective of our study was to evaluate the impact 
of introducing consultation and follow-up over the 
telephone and increasing the frequency of follow-up 
in patients of diabetes mellitus (DM) who have already 
been diagnosed and have been on treatment for diabetes 
for more than 3 months. The parameters evaluated were 
the glycemic and metabolic profi les, patient compliance, 
and quality of life (QoL).

We tried to use telephone service as a means for patients 
to consult with the physician, thereby providing more 
frequent, direct, and immediate contact with the 
physician who can modify drug or insulin dosages 
and provide other advice according to each patient’s 
most recent glycemic and clinical data. To the best of 
our knowledge, no study on the impact of this form of 
telephonic intervention in the management of patients 
of DM was done in the past in India.

Materials and Methods
A total of 120 patients were enrolled from the outpatient 
department (OPD) of a tertiary care teaching hospital. 
The subjects with the following characteristics were 
included in the study:
1. DM patients (either type 1 or type 2).
2. Already diagnosed and on treatment (on oral 

hypoglycemic agents and/or insulin therapy) for 
>3 months.

3. Age >18 years.

Those with gestational diabetes, major psychiatric illness, 
problems in hearing and vocalization, or on follow-up 
for less than 3 months were excluded from the study.

The study was approved by the institutional review 
board. Written, informed consent for inclusion into 
the study was taken from the subjects and they were 
randomly assigned to one of three groups, each 
consisting of 40 subjects, using published tables of 
random numbers. The division was made according to 
the mode and frequency of the follow-up: Rare mode 
(patients advised 3-monthly follow-ups on OPD basis), 
moderate mode (patients advised monthly OPD visits), 
and frequent mode (patients advised monthly OPD and 
weekly telephonic consultation).

Personal details; history of the disease; clinical, 
biochemical, and treatment details; and systemic 
examination fi ndings were noted in the pro forma for each 
subject at baseline. Treatment and dietary and exercise 
advice were provided to each patient at the initial OPD 
visit after thorough examination and analysis of the 
investigation reports. This visit was considered the fi rst 
OPD visit of the study.

The patients were given a schedule of follow-ups 
according to their group and the mode of follow-up. 
Those in group A were advised a follow-up for the 
next/second OPD visit after 12 weeks (3 months). In 
groups B and C, the subjects were advised a follow-up 
at the OPD after every 4 weeks, and those in group C 
were additionally provided with a telephone number 
through which they could contact the concerned doctor 
within OPD timings, after every week (7 days) as per 
the follow-up schedule for consultation. Apart from the 
advised schedule, additional phone calls and OPD visits 
made by the patients were noted. Emergency visits and 
admissions for any disease-related problem were noted 
separately. Each patient was followed up for 3 months 
after the initial OPD visit.

Monitoring of the metabolic profi le, which included 
the glycated hemoglobin (HbA1c) levels (measured by 
immunoassay) and the lipid profi le including serum total 
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cholesterol, high-density lipoprotein (HDL), low-density 
lipoprotein (LDL), triglycerides, and total cholesterol: 
HDL cholesterol (HDL-C) ratio, was done at baseline 
at 12 weeks. The fasting blood sugar (FBS) test, done by 
the glucose oxidase method, and the postprandial blood 
glucose (PPBS) test, measured 2 h after breakfast, were 
done weekly. The weekly reports for all the parameters 
were analyzed together at the fi nal OPD visit, i.e., after 
12 weeks for group A, after 4 weeks during the monthly 
OPD visit for group B, and weekly through a telephone 
call made by the patient as well as the monthly OPD 
visit as per each patient’s follow-up schedule for group 
C. Necessary changes in the treatment were made 
accordingly and noted.

The patients’ QoL was assessed by the Quality of 
Life Instrument for Indian Diabetes Patients (QOLID) 
questionnaire[5] at baseline and at 12 weeks for all the 
three groups. Changes in the scores for each of the eight 
components were noted and separately analyzed.

The patients’ compliance was measured in terms of the 
percentage of advised OPD visits made, the phone calls 
received, and the investigations done on time. Adherence 
to the treatment and medications prescribed for both 
glycemic control and diabetes-related complications, 
including lipid-lowering drugs and antihypertensive 
drugs and to the dietary and exercise advice, were 
assessed by questioning at the last visit. In addition to the 
complaints noted during the study period, the number of 
hypoglycemic events or any other adverse event leading 
to the need for emergency admission was noted.

Statistical analysis
Data for the above mentioned parameters were compiled, 
tabulated, and analyzed using Microsoft Excel and 
IBM SPSS statistics for windows, version 19 (IBM Corp. 
Released 2010. Armonk, NY). The mean values of all 
the parameters were obtained for the three groups and 
dispersion was measured by standard deviation (SD). 
Analysis of variance (ANOVA) was used for calculating 
the F value for comparing the three groups with regard 
to the glycemic parameters to fi nd out the effectiveness 
of increase in the frequency of follow-up. The paired 
t-test was used for testing the statistical signifi cance of 
the difference between groups A and B, groups B and C, 
and groups A and C with regard to the changes occurring 
in the glycemic parameters over the period of 12 weeks. 
Percentage changes in the lipid parameters, QOLID scores, 
and level of patient compliance and adherence to treatment 
were also compared.

Results
All the 120 participants completed the study and 

there was no case of any dropout, loss to follow-up, or 
mortality in any of the three groups. However, there 
were eight subjects in group A who reported 1-3 weeks 
later than the advised second visit that was taken as the 
fi nal visit for them. The discontinuation rate was 0% for 
all the groups.

The baseline demographic profile for the groups is 
shown in Table 1. Among the 40 patients in each group, 
sex distribution was comparable with 55% males in 
group A, 45% males in group B, and 52.5% males in 
group C. The mean age was 49 years in group A, 54 years 
in group B, and 55 years in group C. The mean years 
of education of the subjects were 8 years, 7 years, and 
7 years, respectively, for groups A, B, and C. In group A, 
57.5% of the patients belonged to the rural population, 
which was similar to 55% in group B and 60% in group 
C. In group A, 10% were single and 90% were married 
as compared to 20% and 15% single in groups B and C, 
respectively.

Table 1: Baseline characteristics
Group A 
(n = 40)

Group B 
(n = 40)

Group C 
(n = 40)

Age (years) 49 54 51
Gender (male %) 55 45 52.5
Education (years) 8 7 7
Rural (%) 57.5 55 60
Status: single (%) 10 20 15
Duration of diabetes (years) 5 6 6
Type (DM type 1/type 2/
unknown)

2/37/1 2/38/0 3/37/0

Antidiabetic therapy 
(insulin/oral antidiabetic 
agents/both/other)

3/36/1/0 2/34/4/0 3/35/2/0

Weight (kg) 76.25 70.2 75.1
Height (cm) 163.55 160.7 161.75
BMI (kg/m2) 28.7 27.1 28.6
FBS (mg/dL) 137.25 156.8 158.9
PPBS (mg/dL) 202.1 247.15 223.35
HbA1c (%) 7.73 7.67 7.98
T cholesterol (mg/dL) 233.47 224.99 218.85
Triglycerides (mg/dL) 180.6 180.55 180
HDL-C (mg/dL) 36.6 39.3 38.7
LDL-C (mg/dL) 160.7 149.45 144.85
T CHOL:HDL 6.42 5.73 5.74
QOLID score

Role limitation due to 
physical health

12.5 13.5 13

Physical endurance 14.5 12.5 14.5
General health 4.5 3.5 4.0
Treatment satisfaction 8.5 8.5 8.0
Symptom botherness 6.5 7 6.5
Financial worries 13 13 12.5
Emotional/mental health 11.5 12 10.5
Diet satisfaction 10.5 10.5 11
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The mean duration of DM since diagnosis was 5 years in 
group A and 6 years each in groups B and C. In group A, 
two patients had DM type 1 who were on insulin therapy, 
37 had DM type 2, of whom 36 were on oral antidiabetic 
agents, one on both oral and insulin therapies, and one 
belonged to the unknown category and was on insulin 
therapy alone. In group B, two patients had DM type 1 
and were on insulin therapy and 38 patients had DM 
type 2, out of whom 34 were on oral antidiabetic agents 
and four on both. In group C, there were three patients 
who had DM type 1 and were on insulin therapy and 
37 patients of DM type 2, out of whom 35 were on oral 
therapy and two on both oral as well as insulin therapies.

The mean body weight for the groups A, B, and C was 
76.25 kg, 70.2 kg, and 75.1 kg, respectively. The mean 
height was 163.55 cm, 160.7 cm, and 161.75 cm for groups 
A, B, and C, respectively. The mean body mass index 
(BMI) was 28.7 kg/m2, 27.1 kg/m2, and 28.6 kg/m2 for 
groups A, B, and C, respectively.

The patients’ compliance was measured in terms of the 
percentage of OPD visits made, phone calls received, 
and investigations done on time. As shown in Table 2, 
in group A, two OPD visits were advised to each patient 
(total 80 visits for 40 patients), of which 95% were 
made with additional 12 visits made by the patients 
apart from the advised schedule. In group B, out of the 
four visits (1 month apart) advised per person (total 
160 visits for 40 patients), 87.5% were made with an 
additional six visits apart from the advised schedule. 
In group C, out of the four visits advised per person 
(total 160 visits for 40 patients), 82.5% were made with 
four additional visits made by the patients apart from 
the advised schedule. As per the advised schedule in 
group C, out of a total of nine telephone calls per patient 
done weekly during the 12-week follow-up period 
(total 360 calls for 40 patients), 75.55% were received 
on the advised days of follow-up and apart from these, 
22 calls were received in addition to the recommended 
schedule.

Weekly FBS, PPBS, monthly lipid profi le, and HbA1c 
were advised for each patient. On an average, the 
patients in group A got 41.17% investigations done, of 
which 39.67% were done on time. In group B, 58.33% 
investigations were done, of which 55.17% were done 
on time. In group C, the values of investigations and the 
ones done in time were 90.5% and 87.33%, respectively.

The total number of changes made in the medication and 
dietary and exercise patterns by the physician over the 
follow-up period of 12 weeks for the groups A, B, and 
C were 19, 65, and 102, respectively, [Table 2]. Changes 
made in the medication were in the form of alteration 
of the dose of insulin, the dose and frequency of the oral 

antidiabetic agent as well as the addition of a new drug 
or insulin.

The patient’s adherence to treatment as communicated 
by each patient [Table 2] was noted at the end of 12 
weeks. In group A, 45% of the patients reported problems 
with adherence to the medication, and only 20% and 
10% of the patients adhered to the dietary and exercise 
advice, respectively, given at the beginning of the study. 
On the other hand, 100% of the patients in groups B and 
C reported no problem with adherence to the medication. 
Those who adhered to the dietary advice were 35% and 
60% of the patients in groups B and C, respectively. 
In groups B and C, 20% patients and 55% patients, 
respectively, followed the exercise advice.

There was no dropout or mortality in any of the groups 
during the follow-up period of 12 weeks. However, four 
hypoglycemic events in group A, two in group B, and 
none in group C were noted. There were eight emergency 
admissions in group A, four in group B, and none in 
group C [Table 3].

The mean FBS was found to decrease from 137.25 mg/dL 
to 130.15 mg/dL in group A (decrease of 5.35% from 
baseline, P = 0.0003). In group B, it decreased from 
156.8 mg/dL to 115.05 mg/dL (decrease of 23.94% 
from baseline, P < 0.0001). In group C, it decreased from 
158.9 mg/dL to 109.65 mg/dL (decrease of 28.02% from 

Table 2: Patient compliance and adherence
Patient compliance Group A Group B Group C 
Advised OPD visits 80 160 160
Attended visits (%) 95 87.5 82.5
Additional visits 12 6 4
Advised telephone calls — — 360
Received calls (%) — — 75.55
Additional calls — — 22
Investigations advised 1,200 1,200 1,200
Investigations done (%) 41.17 58.33 90.50
Done on time (%) 39.67 55.17 87.33
No. of changes made in 
treatment

19 65 102

Patient adherence (%)
Medicines 55 100 100
Dietary advice 20 35 60
Exercise 10 20 55

Table 3: Adverse events
Group A Group B Group C

Hypoglycemic episodes 4 2 0
Dropouts 0 0 0
Emergency admissions 8 4 0
Mortality 0 0 0
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the baseline, P = 0.017). In all the groups, the decrease 
was found to be signifi cant as compared to the baseline 
[Figure 1].

On comparison of the three groups using the F-test, it was 
observed that the difference was signifi cant (P < 0.001); 
thus, increasing the frequency of the follow-up was 
found to be effective in improving the mean FBS levels. 
Further, among the groups, on applying the t-test for the 
mean FBS, the difference between groups B and C was 
not statistically signifi cant (P = 0.71). On the other hand, 
the difference between groups A and B (P = 0.0072) and 
groups A and C (<0.0001) was statistically signifi cant.

The mean PPBS was found to decrease from 202.1 mg/
dL to 192.65 mg/dL (decrease of 3.84% from the baseline, 
P = 0.91) in group A and from 247.15 mg/dL to 178.25 
mg/dL (decrease of 27.71% from the baseline, P = 0.10) in 
group B. This was not found to be statistically signifi cant. 
However, in group C, a decrease in the mean PBBS from 
223.35 mg/dL to 160.65 mg/dL (decrease of 27.97% from 
the baseline, P < 0.0001) was found to be signifi cant.

On comparison of the three groups using the F-test, it was 
observed that the difference was signifi cant (P < 0.001), 
thereby increasing the frequency of the follow-up that 
was found to be effective in improving the mean PPBS 
levels. On applying the t-test among the groups for 
the mean PPBS, the difference between groups B and 
C (P = 0.377) was not statistically signifi cant. On the 
other hand, the difference between groups A and B 
(P <  0.0001) and groups A and C (P < 0.0001) was 
statistically signifi cant.

The mean HbA1c levels (7.73% points) were found to be the 
same in group A both at the beginning and at the end of the 
study. The decrease in group B was 1.66% of the baseline 
(7.67 to 7.53, P = 0.93) and was not statistically signifi cant. 
Group C recorded a statistically signifi cant decrease of 
5.87% of the baseline HbA1c (7.98 to 7.48, P < 0.0001).

On comparison of the three groups using the F-test, it was 
observed that the difference was signifi cant (P < 0.001), 

thereby increasing the frequency of the follow-up was 
found to be effective in improving the mean HbA1c 
levels. On applying the t-test among the groups for the 
mean HbA1c levels, the difference between groups B 
and C (P = 0.99) and that between groups A and B 
(P = 0.99) was not statistically signifi cant, while between 
groups A and C (P = 0.09), it was found to be statistically 
signifi cant at the 90% level.

Out of all the components of the lipid profile, the 
maximum difference in change was found for HDL-C 
among the groups, the mean increase in levels of HDL 
being 5.2%, 8.09%, and 8.75% of the baseline values for 
groups A, B, and C, respectively. This was followed 
by changes in triglyceride levels, the mean decrease 
being 5.86%, 6.57%, and 7.88% of the baseline values, 
respectively, for groups A, B, and C as shown in Figure 2.

Small differences were observed for total cholesterol 
and LDL cholesterol (LDL-C). The mean decrease in 
total cholesterol was 3.62%, 3.98%, and 3.50% for the 
three groups and the mean decrease in LDL-C levels 
was 5.1%, 6.2%, and 6.19% of the baseline values for the 
three groups, respectively.

On calculating the total cholesterol:HDL-C ratio, a mean 
decrease of 9.04%, 11.8%, and 12.7% of the baseline 
values was noted for groups A, B, and C, respectively.

The QoL of the patients was assessed using the QOLID 
questionnaire at the beginning and the end of the study 
period. Effects of the intensive follow-up schedule were 
variable on the eight different components of the QOLID 
score, as shown in Figure 3.

There was an improvement in the scores of the domains 
of role limitation due to physical health (mean increase of 
2.5, 6.5, and 9 points in groups A, B, and C, respectively), 
physical endurance (mean increase of 0, 8, and 10 points 
in groups A, B, and C, respectively), general health (mean 
increase of 0.5, 7, and 8.5 points in groups A, B, and C, 
respectively), symptom botherness (mean increase of 1, 

Figure 1: Effect on glycemic parameters in groups with different 
frequencies of follow-up

Figure 2: Effect on lipid profi le in groups with different frequencies 
of follow-up
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3.5, and 6 points in groups A, B, and C, respectively), 
and treatment satisfaction (mean increase of 0, 6, and 
11.5 points in groups A, B, and C, respectively). The 
increase in the points was greater in group C, followed 
by group B and then group A.

The effect on emotional/mental health was negligible 
(change of 0, 0.5, and 0 points for the three groups). 
There was a decrease in the points for the components 
of financial worries (mean decrease of 2.5, 7.5, and 
6.0 points for the groups A, B, and C, respectively), and 
diet satisfaction (mean decrease of 2, 5, and 6 points, 
respectively, for groups A, B, and C). The decrease was 
more in group C, followed by group B and then group A.

Discussion
Telehealth, in the form of both telemonitoring and 
telemedicine, is an emerging fi eld in the management 
of long-term conditions, especially DM that requires 
consistent blood glucose monitoring and adjustment of 
the doses of the antidiabetic drugs and insulin.

This was a randomized controlled study carried out on 
120 patients satisfying the inclusion criteria and who 
had given their consent for the study. The patients were 
divided into three groups of 40 each, according to the 
mode and the frequency of the follow-up. Overall, the 
three groups were well matched for the demographic 
profi le and baseline characteristics [shown in Table 1], 
ruling out any confounding factors that may alter the 
results of the intervention.

The patients’ compliance was measured in terms of 
percentage of the outpatient visits attended, the phone 
calls received, and the investigations done on time. It 
was higher in group C, followed in sequence by groups B 
and A [Table 2]. The patients’ adherence to the treatment 
assessed for medication, and dietary and exercise advice 
was also much better for group C than for groups B and A. 
No similar study had been done earlier to note the effect 
of telephone calls made by the patient for consultation. 

Studies that are based on other forms of telephone 
follow-ups like the one by Estey et al. have shown that 
the follow-up intervention by telephone calls and home 
visits did enhance the patients’ compliance with certain 
aspects of the prescribed diabetes management plan: 
the self-monitoring of blood glucose (SMBG) practice, 
especially, was signifi cantly better in the intervention 
group.[6] A study by Nesari et al. of nurse-led telephone 
follow-up found it to be effective in enhancing the level 
of adherence to a diabetes therapeutic regimen.[7]

These results show that consistent and frequent follow-
ups, because of the easy accessibility of the physician’s 
guidance over the telephone, improve compliance with 
investigations and adherence to the medication and 
lifestyle suggestions. Compliance with scheduled weekly 
measurements of blood glucose levels was better in 
group C, for the obvious reason that the patients had the 
advantage of immediate advice according to their current 
blood glucose levels, than in groups A and B where the 
data pertaining to blood measurement were analyzed 
at the next outpatient visit as a record and served the 
purpose of monitoring alone.

Also, the intervention led to a net decrease in adverse 
events like hypoglycemia and the need for emergency 
admissions [Table 3]. The patients who were given 
a more intensive follow-up schedule and telephone 
number for easy access to the physician had less need 
of making additional visits, both to the OPD and the 
emergency facility, with fewer problems than those who 
followed the rare mode of follow-up [Table 2].

The effect on the glycemic profi le was measured in the 
form of decrease in mean FBS, mean PPBS, and HbA1c 
levels [Figure 1]. There was maximum decrease in the 
levels of mean FBS and mean PPBS in the frequent mode 
of follow-up and least in the rare mode of follow-up. 
The differences between groups A and B and between 
groups A and C were statistically signifi cant. Though the 
difference between moderate and frequent follow-ups 
that is groups B and C was not statistically signifi cant, 
yet on comparing the absolute values of mean FBS, there 
was a clinically signifi cant glycemic improvement in 
group C compared to group B.

The results for HbA1c showed a statistically signifi cant 
decrease in group C, compared to no net change in 
group A. Also, the difference between groups C and A 
was signifi cant compared to that between groups A and 
B. This corroborates with the fi ndings of those studies 
that have used other modes of telephonic follow-up in 
the form of nurse-led calls or fi xed messages, leading 
to a decrease in the levels of HbA1c, such as the one by 
Klug et al.[8] (−1.3%), Zolfaghari et al.[9] (−0.93%), and 
Piette et al.[10] and similar to the improvements shown by 

Figure 3: Effect on components of QOLID score
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other telehealth studies such as that of McMohan et al.[11] 
(−1.6%), Cho et al.,[12] Whitlock et al.,[13] Shea et al.,[14] and 
Davis et al.[15]

These results show that increase in the OPD follow-up 
has a positive impact on mean FBS and PPBS. Though 
the decrease in blood sugar values from the baseline in 
group C was signifi cant, the telephonic intervention did 
not have any added advantage over the monthly OPD 
follow-up. However, changes in HbA1c suggested a 
positive impact of weekly telephonic consultation. The 
difference between the two parameters may be due to 
two reasons. First, the records of blood glucose levels 
were not uniform for all the groups; group C members 
getting maximum investigations done on time (87.33%) 
are bound to give truer records of monitoring, compared 
to only 39.67% in group A and 55.17% in group B, thus 
affecting the fi nal values and reliability of blood glucose 
levels. Second, blood glucose levels can be fallacious 
if the patient deliberately maintains better adherence 
to medication and dietary advice immediately before 
getting the investigation. This could be the reason for a 
smaller difference between the groups for FBS and PPBS. 
However, in such a case, HbA1c is more reliable because 
it depicts blood glucose control over a span of 2-3 months 
and, unlike blood glucose levels, cannot fl uctuate with 
transient control.

The telephonic consultation also had a positive impact 
on the lipid profile [Figure 2], with the maximum 
improvement being in HDL levels followed by 
triglycerides, and the change was best observed in the 
order of group C, B, and A. Small decreases in LDL 
and total cholesterol were also seen but these were 
almost similar for all the three groups. This might be 
due to the following three reasons: First, the effect of 
improved glycemic control that can especially account 
for the reduction in triglyceride levels; second, better 
adherence to dietary and exercise advice, with lifestyle 
measures being responsible for slight improvement in 
the metabolic profi le; third, the telephonic consultation 
might lead to an increased compliance with lipid-
lowering drugs being taken by most of the patients 
enrolled with type 2 DM, due to the constant motivation 
and early response to any side effects arising from these 
drugs, while the patients in the other groups are more 
likely to show poor compliance with these drugs due to 
less frequent interaction with the doctor.

The effect on the QoL was also studied using the QOLID 
questionnaire. The effect was variable on the eight 
different domains of the instrument [Figure 3]. There was 
an improvement in the scores of the domains pertaining 
to physical health, physical endurance, general health, 
and symptom botherness in the telephonic intervention 
group (group C), followed by group B, and was almost 

negligible in group A. The effect on the emotional/
mental health was negligible for all the three groups.

On the other hand, the domains pertaining to fi nancial 
worries and diet satisfaction showed a decrease in 
points. The decrease in diet satisfaction may be related 
to the poor acceptability to dietary changes in the Indian 
population as well as to lifestyle modifi cations.[16] This 
shows the need for continuous counseling of patients, 
with special emphasis on dietary advice during follow-
ups.

Group B showed maximum deterioration of the 
financial worries domain, more than group C did. 
This could be due to the reason that in group C, the 
investigations that the patients underwent were 
analyzed immediately by telephonic consultation, thus 
allowing for necessary changes to be made on time. On 
the other hand, group B patients could feel the increase 
in the number of investigations as a fi nancial burden 
because they were assessed at the end of a month with 
no immediate adjustments and therefore, no early 
benefi t to the patients. Thus, this suggests that frequent 
monitoring of blood glucose should be supported by 
physician- or medical expert-guided dose adjustments, 
or else the monitoring would only increase the fi nancial 
apprehensions of the patients. Overall, the deterioration 
in the domain  of fi nancial worries is a refl ection of the 
health system in India and poor insurance coverage of 
the population enrolled for the study.

The improvement in the domain of treatment satisfaction 
was maximum in group C, following the frequent mode 
of follow-up. A study on telehealth by Chumbler et al. 
found signifi cant improvements in only three of the eight 
the Short Form (36) Health Survey (SF-36) subscales of 
(role: Physical, bodily pain, and social functioning).[17] 
This corroborates with our fi ndings of improved physical 
health domains. A study by Newman et al. suggested 
that the effect of telehealth on the health-related QoL in 
long-term conditions is weak or nonexistent.[3] However, 
the difference can be because the effect on the different 
components of the QoL is different for the three groups 
in our study. The domains documented in our study 
are similar to those reported for the evaluated scales in 
other studies except fi nancial worries and diet advice 
satisfaction, which need special evaluation in the Indian 
population. Also, the study by Newman did not use 
disease-specifi c measures of the health-related QoL, 
rather it used the same questionnaire for all the long-term 
conditions.[3] This could be the reason for the different 
results of our study.

The limitations of this study include its small sample 
size and the short duration of the follow-up. Though 
the investigations done at the hospital laboratory were 
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done using the same standardized kits, the weekly blood 
glucose measurements were obtained from patients using 
different glucometers and from different laboratories, 
which might have brought in some erroneous values; 
however, this could not have been avoided, because of 
the lack of prior knowledge of the patients regarding self-
monitoring of glucose and the cost factor that restrained 
them from buying individual glucometers. Other 
laboratory analytes including serum creatinine levels 
in users of metformin, liver tests in users of statins, and 
serum potassium in hypertensive patients on selected 
blood pressure medications were not monitored, which 
could have been included had the study been of a longer 
duration. Because of cost considerations, no automated 
telemedicine system could be incorporated in the study.

However, we feel that our study has highlighted 
this important public health issue and may stimulate 
multicenter studies to note the persistence of effect in 
a larger population group with a longer duration of 
follow-up.

On the basis of results from this study, the following 
recommendations can be made to improve the clinical 
practice in this area: First, it can be planned to introduce 
a telephonic service so that the patients staying at a 
distance can consult the doctor over telephone during the 
OPD timings, according to a schedule given to them in 
addition to the OPD visits. Second, a community diabetes 
team may be created with the provision of a telephone 
support line for easy accessibility for the patients. Third, 
this facility can be useful for certain categories of patients 
who need intensive follow-up, with priority being given 
to certain groups of individuals, such as those who 
cannot easily access the physician because they stay at 
a long distance from the hospital in remote rural areas 
or at a place with poor transport means and those who 
have fi nancial restrictions for making frequent visits 
to the hospital OPD. This is also applicable to patients 
who need frequent monitoring and close follow-up like 
those with poorer glycemic control and those in the 
early stages of management, those with complications 
of DM, those with poor compliance with and adherence 
to medication and lifestyle advice, and those who need 
constant motivation because they have low psychological 
scores on account of the chronic disease. Finally, as we 
have also found out the need for constant psychological 
counseling and motivation for the diabetic patients, this 
frequent follow-up can help in that, especially in terms of 
dietary satisfaction and on the fi nancial front to enhance 
the QoL in the patients from this developing country.

Conclusion
This intervention can be a useful measure to improve 
the follow-up and management of particular patient 

groups by building up a diabetes team and telephone 
support line, both at the hospital and at the community 
level. There is a need for further research to evaluate the 
fi nancial considerations and the feasibility before the 
project can be implemented on a larger scale.
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