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Abstract

Background: Diabetes is one of the most common metabolic diseases leading to debilitating complications. One of the most impor-
tant causes of complications in diabetic patients is non-adherence to the medication regimen due to forgetfulness and negligence.
Objectives: This study aimed to investigate the effect of education with an automatic SMS reminder system on type 2 diabetes
patients’ medication adherence.
Methods: This quasi-experimental study was performed on 120 patients with type 2 diabetes referring to the Diabetes Clinic in
Zahedan in 2021. The participants were randomly assigned to the control and intervention groups. The participants in the interven-
tion group were reminded to take their medications using the automatic SMS service. The data were collected using a demographic
information questionnaire and the Morisky Medication Adherence Scale (MMAS). The MMAS items were completed by the partici-
pants in both groups before the intervention and one month after the intervention. The collected data were analyzed using SPSS-26
software at a significance level of 0.05.
Results: The results indicated that the mean scores of medication adherence in the two intervention and control groups before
training with the automatic SMS reminder system were not significantly different (P = 0.052). However, after the intervention, the
mean score of medication adherence for the patients in the intervention group was significantly higher than that of the patients in
the control group (P = 0.001).
Conclusions: Drug reminders using the automated SMS reminder system can improve medication adherence in diabetic patients.
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1. Background

Diabetes is a chronic and progressive metabolic dis-
ease worldwide that is considered a health problem espe-
cially in developing countries (1). The prevalence of di-
abetes is increasing due to cultural and social changes
around the world. Thus, diabetes is becoming a common
problem that increases the demand for health services
(2). The International Diabetes Federation (IDF) considers
the disease a global emergency as one person dies of dia-
betes every ten seconds (3). According to recent statistics
from the World Health Organization (WHO), diabetes has
affected approximately 347 million people worldwide and
this figure is projected to increase to 592 million by 2035.
Besides, type 2 diabetes in Iran will affect more than 14%
of the adult population. It is also predicted that by 2030,
more than 6 million Iranians will be affected by the dis-
ease (4-6). Complications of diabetes include cardiovascu-

lar disease, kidney disease, retinopathy, neuropathy, and
amputation. These complications impose a heavy burden
on the individual and family and reduce the quality of life
and lead to the risk of premature death in patients (7).
Type 2 diabetes is difficult to treat and causes the patient
to suffer and increase treatment costs (8). Diabetes treat-
ment includes blood sugar lowering methods, diet, exer-
cise, constant care and monitoring, monitoring blood glu-
cose levels, engaging in health behaviors, prescribing in-
sulin, and contacting a health care provider. Even small im-
provements in blood sugar control can reduce long-term
complications (9, 10). The cornerstone of preventing the
complications of the disease and the greater effectiveness
of drugs is to observe the use of diabetes drugs regularly;
otherwise, it leads to poor blood sugar control, worsen-
ing of the patient’s condition and other diseases, increased
health care, increased costs, and higher mortality rates.

Copyright © 2022, Medical - Surgical Nursing Journal. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0
International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the
original work is properly cited.

http://dx.doi.org/10.5812/msnj.126447
https://crossmark.crossref.org/dialog/?doi=10.5812/msnj.126447&domain=pdf


Askari H et al.

This is why patient medication adherence has been consid-
ered an important factor for more effective outcomes (11).
One of the most important goals of self-care in controlling
diabetes is medication adherence (12). Adherence means
that the patient follows a certain treatment method cor-
rectly. Adherence is a medical term because it represents
the patient’s active involvement and a therapeutic alliance
between the patient and the physician. Long-term medi-
cation adherence in developed countries is approximately
50% one year after the start of treatment and is worse in
low socioeconomic groups and developing countries. Non-
adherence reduces the effectiveness of treatment, wastes
health care resources, and leads to further counseling, re-
ferral, prescription, and hospitalization.

According to the model of the World Health Organi-
zation, medication non-compliance is a multidimensional
phenomenon involving forgetfulness, carelessness, mis-
understanding of treatment instructions, and lack of pa-
tient support outside the hospital (13). Aminde et al. found
that the factors leading to non-compliance were forgetful-
ness (55.6%), financial problems (38.2%), and disappearance
of symptoms (14.2%) (14). Different methods of follow-up
care have been in-person referrals to care centers to at-
tend lectures, questions, and answers, group discussions,
and receive training booklets or home visits by health care
providers. Although these measures are effective, they
have some limitations such as the need for large man-
power, time, and cost (15). Most of the problems related
to the quality of care and patient safety issues are due to
human negligence rather than lack of medical knowledge.
Thus, these problems can be prevented with the help of
information technology (16). Health information technol-
ogy has evolved as one of the most important facilitators
to increase health care knowledge among consumers (17).
Mobile phones and text messaging are now part of people’s
daily lives and are powerful tools for improving health,
warning about the risk of disease, and help prevent dis-
ease (18). The results of several studies have shown the ef-
fective role of self-care and medication adherence educa-
tion to type 2 diabetes patients and their families via mo-
bile phones and SMS (19-24). Nurses are among the most
important members of the healthcare team. They can play
an effective and important role in the patient’s medication
adherence by using telephone follow-up messages (25). Re-
searchers have suggested the use of cell phone texting as
a training and follow-up method to improve medication
adherence and control complications in chronic diseases
such as acute coronary syndrome, hyperlipidemia, tuber-
culosis anemia, and asthma, but more studies are needed
to test this claim (13, 17, 26). The automated messaging sys-
tem helps select message recipients for personalization,
production, and tracking to send regular and frequent

messages (27). Khonsari et al., confirmed the positive ef-
fect of using a reminder system using an automated short
message service on medication adherence following acute
coronary syndrome (13). Studies have also reported an in-
crease in medication adherence through different texting
techniques in AIDS, asthma, type 1 diabetes patients (28-
30). The SMS system is a way to guide patients and encour-
age them to change their lifestyles. However, studies have
shown this technique has some limitations. For instance,
it is time-consuming and the operator may forget to send
text messages. Thus, the use of an automated system can
solve these problems (31-33).

2. Objectives

The present study sought to investigate the effect of ed-
ucation with an automatic SMS reminder system on type 2
diabetes patients’ medication adherence.

3. Methods

The quasi-experimental study was performed in Za-
hedan, a city located in Sistan and Baluchestan Province
in southeastern Iran, Central Asia. The participants in this
study were patients with type 2 diabetes who referred to
Zahedan Diabetes Clinic in 2021. This research project was
conducted under a permit from the Ethics Committee of
Zahedan University of Medical Sciences with the code of
ethics IR.ZAUMS.REC.1400.077.

The inclusion criteria were diagnosis of type 2 diabetes
by the physician, adults 18 years and older, no gestational
diabetes and no drug-induced diabetes, a history of at least
one year of type 2 diabetes, willingness to participate in the
study, minimum literacy, having a personal mobile phone,
and the ability to use it to send and receive text messages.
The exclusion criteria were hospitalization of the patient
during the study and unwillingness to continue participat-
ing in the study.

The sample size was estimated as 55 persons per group
with a 95% confidence interval, 95% statistical test power,
and taking into account the mean medication adherence
score in a similar study (Vervloet et al.) (34). Taking into ac-
count any possible dropout, the sample size in each group
was estimated to be 60 persons (120 persons in the two
groups).
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Z1−α
2

= 1.96; Z1−β = 1.64; S1 = 0.26; S2 = 0.63;
−
X1 = 7.89;

−
X2 = 7.56

The instruments used in the present study to collect
the data were a demographic information questionnaire
and the Morisky Medication Adherence Scale (MMAS-8).
The questionnaire was used to assess the patients’ demo-
graphic characteristics and disease information includ-
ing age, treatment method, duration of disease, etc.) the
Morisky Medication Adherence Scale (MMAS-8) is an 8-item
instrument developed by Morisky cited in Dianati and
Taghadosi (35). The first 7 items on the scale are answered
with either yes (0) or no (1). Item 8 is scored on a 5-point
Likert scale (never = 0, rarely = 1, sometimes = 2, often = 3,
and always = 4). The total score on the scale is calculated as
the sum of the scores of all the items. Furthermore, a score
of 6 or higher indicated desirable medication adherence
(36). The validity and reliability of the scale were assessed
and confirmed by Morisky et al. Its reliability was equal to
0.76 (37). The validity and reliability of this instrument for
use in Iran were estimated and confirmed by Ebadi et al.
(38). The reliability of the scale in the present study was es-
timated as 0.93 using Cronbach’s alpha.

To collect data, after obtaining the required permits,
the researcher referred to the Diabetes Clinic of Bu Ali Hos-
pital in Zahedan. Then, the patients with type 2 diabetes
who met the inclusion criteria were selected using con-
venience sampling and entered the study. The researcher
provided some information about the objectives of the
study and the procedure taken to conduct it. The patients
were invited to attend the study and written consent was
obtained from them. Then, using simple random alloca-
tion each patient was placed in either intervention or con-
trol group. Random allocation was performed using color
cards (red for the intervention group and green for the
control group). The cards were prepared in advance for
all participants. After assigning the patients to the two
groups, the demographic information questionnaire and
the Morisky Medication Adherence Scale were completed
for the patients in the control group. The items in the in-
struments were also completed for the patients in the in-
tervention group. Besides, the patients’ disease informa-
tion was collected from their medical records and conduct-
ing interviews with them. The Auto Massage Software (ver-
sion 1.830) was used to remind the time of medication to
the patients in the intervention group. This web-based soft-
ware does not require any hardware and was installed on
the researcher’s mobile phone. The time and text of the
messages were set in the system according to medication
instructions. The messages were sent about 15 minutes
before the scheduled time of the medication. The mes-
sages sent were short, simple, and understandable. After

reminding the last medication of the day, a message titled
“Did you take all your medications today?” was delivered
to the patient to follow up on the medications. Through
the software, the researcher received SMS delivery reports.
If the patient did not receive the message for 2 consecu-
tive days, the researcher would contact the patient and ask
the reason. If it was necessary to obtain a new phone num-
ber to send an SMS, the number would be taken from the
patient, and if for any reason the patient did not want to
continue participating in the study, he would be removed
from the study and replaced by another patient. Eighteen
patients who did not respond to phone calls were excluded
from the study and were replaced by new patients. Besides,
the participants could contact the researcher by phone to
solve any possible problems or if they had any questions.
The intervention was conducted for three months, and one
month after the last message, the items in the Morisky
Medication Adherence Scale were completed again by the
participants in both groups. Upon the completion of the
intervention, an educational booklet was prepared based
on the instructions provided to the patients in the inter-
vention group and given to each patient in the control
group.

The collected data were analyzed using SPSS software
(version 26). The normality of the data was checked us-
ing the Shapiro-Wilk test. The independent samples t-test
and paired samples t-test were also run for intergroup and
intragroup comparisons of the mean scores of the partic-
ipants in both groups before and after the intervention.
Moreover, the chi-square test and Fisher’s exact test were
used to compare the frequency of qualitative variables in
the two groups. Analysis of covariance (ANCVA) was also
run to control the effect of the pretest and some quantita-
tive variables. All statistical procedures were performed at
the significance level of less than 0.05 (P < 0.05).

4. Results

The findings showed that the participants in the inter-
vention and control groups were not significantly differ-
ent in terms of demographic characteristics such as age,
gender, marital status, education, employment status, in-
come, underlying diseases, and ethnicity. However, the
mean scores for BMI, duration of disease, and triglyceride
levels were different between the two groups before the in-
tervention (Table 1).

The data in the study indicated that the medication ad-
herence scores of the patients in the intervention group
after the training intervention increased significantly (P =
0.001) However, there was no significant difference in the
medication adherence scores of the patients in the control
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Table 1. Comparing the Participants’ Demographic Variables and Basic Information
in the Two Groups a

Variables Intervention
Group

Control Group P-Value

Age 50.60 ± 6.79 50.60 ± 6.79 0.88 b

Gender 0.14 b

Male 24 (40) 32 (53.3)

Female 36 (60) 28 (46.7)

Marital status 0.71 c

Single 5 (8.3) 3 (5)

Married 55 (91.7) 57 (95)

Education 0.7 b

Primary
school

22 (36.7) 18 (30)

Diploma 24 (40) 28 (46.7)

Higher
education

14 (23.3) 14 (23.3)

Occupation 0.36 b

Unemployed 28 (46.7) 33 (55)

Employed 33 (53.3) 27 (45)

Ethnicity 0.55 b

Baloch 30 (65) 42 (70)

Fars 21 (35) 18 (30)

Income (Toman) 0.33 b

< 5,000,000 43 (71.7) 38 (63.3)

> 5,000,000 17 (28.3) 22 (36.7)

Underlying disease 0.68 b

Heart 12 (20) 10 (16.7)

Kidney 6 (10) 4 (6.7)

None

BMI 27.66 ± 2.26 28.60 ± 2.19 0.02 d

Disease duration 2.52 ± 0.91 2.18 ± 0.83 0.03 d

Triglyceride level 190.22 ± 60.35 170.32 ± 47.46 0.047 d

a Values are expressed as No. (%) or mean ± SD.
b Chi-square test
c Fisher test
d Independent samples t-test

group before and after the intervention (P = 0.051). Fur-
thermore, the results of the independent samples t-test in-
dicated that there was no significant difference in the med-
ication adherence scores of the patients in the control and
intervention groups before training with the automatic
SMS reminder system (P = 0.052). However, the medica-
tion adherence scores of the patients in the intervention
group were significantly higher after the training interven-
tion compared to the medication adherence scores of the

patients in the control group (P = 0.001) (Table 2).
Following the Shapiro-Wilk test (Statistic = 0.98; P = 0.1)

and Levene’s test (F = 1.10; P = 0.08) confirming the assump-
tions of approximate normality, the equality of variances,
and the regression homogeneity, and the lack of signifi-
cant interaction between the independent and dependent
variables, the requirements for using the analysis of covari-
ance (ANCOVA) were met. The results of analysis of covari-
ance (ANCOVA) to control the significant effect of the pre-
test scores of three variables of BMI, disease duration, and
triglyceride level revealed that the mean score of type 2 di-
abetes patients’ medication adherence in the two groups
was statistically significant after conducting the treatment
intervention (P = 0.001) (Table 3).

5. Discussion

The data in this study indicated there was no signifi-
cant difference between the medication adherence scores
of the patients in the control group before and after the
training intervention. However, the medication adherence
scores of the patients in the intervention group after the
training intervention increased significantly compared to
their scores before the intervention, confirming the pos-
itive effect of training with the automatic SMS reminder
intervention. Accordingly, it can be argued that the auto-
matic SMS reminder system improves medication adher-
ence of patients with type 2 diabetes. The number and con-
tent of text messages, ensuring the delivery of text mes-
sages, and regular monitoring of the patient’s condition
provide ample opportunity for patients to learn the skills
of adherence to the treatment regimen and improve their
active participation. Consistent with the findings of the
present study, Estaji et al. examined the effect of train-
ing through text messaging via cell phones on the compli-
ance of patients undergoing hemodialysis and the results
showed that this training method can be effective in pa-
tients’ compliance (25). Although the target group in this
study was patients undergoing hemodialysis, their inter-
vention is completely the same as the training interven-
tion conducted in the present study.

Ahmadi et al. examined the effect of short message ser-
vice reminders on medication adherence in patients with
chronic hyperlipidemia, and the results confirmed the ef-
fectiveness of the intervention on medication adherence
to the treatment regimen in patients with hyperlipidemia
(26). These findings were consistent with the results of the
present study, in which patients in the intervention group
received a daily reminder message for six weeks. A study
by Pernell et al. in the United States examined medication
adherence with two-way short message service reminders
in sickle cell disease and asthma. The results indicated
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Table 2. A Comparison of the Medication Adherence Scores Between the Two Groups Before and After Intervention

Variables Medication Adherence Before the Intervention Medication Adherence After the Intervention P-Value

Intervention group 1.95 ± 1.35 7.82 ± 0.43 0.001 a

Control group 2.42 ± 1.23 2.90 ± 1.38 0.051 a

P-value 0.052 b 0.001 b

a Paired samples t-test
b Independent samples t-test

Table 3. ANCOVA Results for Medication Adherence After the Training Intervention with Control of the Pre-test Effects

Source of Changes Sum of Squares df Mean Squares F Effect Size Test Power P-Value

Pre-test 0.004 1 0.004 0.04 0.01 0.05 0.94

BMI 8.55 1 8.55 8.72 0.07 0.83 0.004

Disease duration 2.69 1 2.69 2.74 0.02 0.37 0.1

Triglyceride level 0.65 1 0.65 0.66 0.006 0.12 0.41

Group 636.49 1 636.49 649.06 0.85 1 0.001

Error 111.79 144 0.98

Total 4295 120

that the patients in the intervention group showed a statis-
tically significant improvement in medication adherence
scores. These findings were consistent with the results of
the present study. Besides, the two studies were similar in
terms of sample size. However, the above study was con-
ducted for one month and the final evaluation was per-
formed immediately (17). The effects of the intervention
were measured in all studies immediately after the inter-
vention and the interventions were effective. One of the
possible reasons for these consistent findings is that pa-
tients welcome distance education and the presentation
of the materials needed by patients immediately and with-
out any trouble. However, it has not been explored how
long medication adherence would be effective if patients
do not receive reminder messages. In their study in Turkey,
Güner and Co̧sansu examined the effect of diabetes edu-
cation and short message service reminders on metabolic
control and disease management in patients with type 2 di-
abetes mellitus. The results indicated that diabetes educa-
tion and short message service reminders for six months
improved metabolic control and disease management in
patients with type 2 diabetes (39), as was confirmed by the
present study. The sample size was almost equal to the sam-
ple in the present study, but the advantage of this study
was that the intervention was conducted for six months
and group training was also used at the beginning of the
intervention. Khonsari et al. investigated the effect of a re-
minder system using an automated short message service
on medication adherence following acute coronary syn-
drome and reported that this training method was effec-

tive in medication adherence. The results were consistent
with the data in the present study but it was performed
on a smaller sample of patients (13). Peimani et al. exam-
ined the effect of short message service-based intervention
(SMS) on self-care in patients with type 2 diabetes. The re-
sults showed that sending SMS regularly on special occa-
sions was more effective than sending messages suitable
for the patient’s conditions. It means that sending a text
message would not be effective under any circumstances
and was not statistically significant (1). This study was simi-
lar to the present study in terms of the sample but a shorter
intervention, inadequate follow-up, and lack of need as-
sessment of patients led to different results compared to
the findings of the present study. Thus, it is better to con-
sider a comprehensive process for this type of communica-
tion with patients.

5.1. Conclusions

The results of this study indicated using an automatic
reminder mobile SMS service can improve medication ad-
herence in patients with type 2 diabetes. The findings of
this study can further be tested in more extensive studies
and with larger samples. This will help to apply the results
for more effective education at a lower cost in persuading
patients with chronic diseases, including patients with di-
abetes to comply with medication at the prescribed hours.

5.2. Limitations

Since this study was conducted during the COVID-19
outbreak, there was a decrease in the number of patients
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referred to the diabetes clinic and the sampling process
was performed slowly.

5.3. Ethical Considerations

This article reported the results of a master’s thesis in
internal surgery nursing, which was conducted with code
10169. The authors would like to appreciate the managers
and staff of Zahedan University of Medical Sciences and all
the patients who contributed to conducting this research
project.

Footnotes

Authors’ Contribution: Somayeh Azarang: Participation
in design, data collection, and drafting the article. Hassan
Askari: Participation in the design and final approval of the
article. Ali Navidian: Participation in data design and anal-
ysis, final approval of the article.

Conflict of Interests: The authors did not report any con-
flict of interest.

Ethical Approval: This research project was carried out
with the code of ethics IR.ZAUMS.REC.1400.077 approved
by Zahedan University of Medical Sciences.

Funding/Support: This research project did not receive
any funding.

Informed Consent: All patients signed an informed con-
sent form.

References

1. Peimani M, Rambod C, Omidvar M, Larijani B, Ghodssi-Ghassemabadi
R, Tootee A, et al. Effectiveness of short message service-based inter-
vention (SMS) on self-care in type 2 diabetes: A feasibility study. Prim
CareDiabetes. 2016;10(4):251–8. doi: 10.1016/j.pcd.2015.11.001. [PubMed:
26653014].

2. Caballero-Ruiz E, Garcia-Saez G, Rigla M, Villaplana M, Pons B,
Hernando ME. A web-based clinical decision support system
for gestational diabetes: Automatic diet prescription and de-
tection of insulin needs. Int J Med Inform. 2017;102:35–49. doi:
10.1016/j.ijmedinf.2017.02.014. [PubMed: 28495347].

3. Custodio R, Victorino JN, Justina Estuar MR. The efficacy of an EMR-
enabled text messaging system to the expanded health beliefs, dia-
betes care profile and HbA1c of diabetes mellitus patients. Procedia
Comput Sci. 2018;138:143–52. doi: 10.1016/j.procs.2018.10.021.

4. Faruque LI, Wiebe N, Ehteshami-Afshar A, Liu Y, Dianati-Maleki N,
Hemmelgarn BR, et al. Effect of telemedicine on glycated hemoglobin
in diabetes: a systematic review and meta-analysis of randomized
trials. CMAJ. 2017;189(9):E341–64. doi: 10.1503/cmaj.150885. [PubMed:
27799615]. [PubMed Central: PMC5334006].

5. Jahanbakhsh M, Ehteshami A, Afkhami S. Developing "Aryan:" Dia-
betes Self-care Mobile Application. Int J Prev Med. 2019;10:59. doi:
10.4103/ijpvm.IJPVM_344_17. [PubMed: 31143433]. [PubMed Central:
PMC6528430].

6. Hosseini SS, Shamsi M, Khorsandi M, Moradzadeh R, Robatmili MR.
Prediction of Preventive Behaviors of Retinopathy in Type 2 Diabetic
Patients: An Application of the Theory of Planned Behavior. Iran J En-
docrinol Metab. 2020.

7. Holt RI, Cockram CS, Flyvbjerg A, Goldstein BJ. Textbook of Diabetes.
John Wiley & Sons; 2017. doi: 10.1002/9781118924853.

8. Ameck P. Using Smartphone Technology to Enhance Self-
Management Support in Adults with Type 2 Diabetes in Primary
Care. Univ Massachusetts Amherst. 2019.

9. Dobson R, Whittaker R, Jiang Y, Shepherd M, Maddison R, Carter K, et
al. Text message-based diabetes self-management support (SMS4BG):
study protocol for a randomised controlled trial. Trials. 2016;17:179.
doi: 10.1186/s13063-016-1305-5. [PubMed: 27039300]. [PubMed Central:
PMC4818933].

10. Georgsson M, Staggers N. Patients’ Perceptions and Experiences of
a Health Diabetes Self-management System. Comput Inform Nurs.
2017;35(3):122–30. doi: 10.1097/CIN.0000000000000296. [PubMed:
27748662].

11. Kao CC, Hsieh HM, Lee DY, Hsieh KP, Sheu SJ. Importance of medi-
cation adherence in treatment needed diabetic retinopathy. Sci Rep.
2021;11(1):19100. doi: 10.1038/s41598-021-98488-6. [PubMed: 34580364].
[PubMed Central: PMC8476599].

12. Afaya RA, Bam V, Azongo TB, Afaya A, Kusi-Amponsah A, Ajusiyine JM,
et al. Medication adherence and self-care behaviours among patients
with type 2 diabetes mellitus in Ghana.PLoSOne. 2020;15(8). e0237710.
doi: 10.1371/journal.pone.0237710. [PubMed: 32822381]. [PubMed Cen-
tral: PMC7446850].

13. Khonsari S, Subramanian P, Chinna K, Latif LA, Ling LW, Gholami O.
Effect of a reminder system using an automated short message ser-
vice on medication adherence following acute coronary syndrome.
Eur J Cardiovasc Nurs. 2015;14(2):170–9. doi: 10.1177/1474515114521910.
[PubMed: 24491349].

14. Aminde LN, Tindong M, Ngwasiri CA, Aminde JA, Njim T, Fondong AA,
et al. Adherence to antidiabetic medication and factors associated
with non-adherence among patients with type-2 diabetes mellitus in
two regional hospitals in Cameroon. BMC Endocr Disord. 2019;19(1):35.
doi: 10.1186/s12902-019-0360-9. [PubMed: 30943969]. [PubMed Cen-
tral: PMC6446302].

15. Goodarzi M, Ebrahimzadeh I. Impact of Distance Education via
short message service of Mobile Phone on metabolic control of Pa-
tients with Type 2 Diabetes Mellitus in Karaj-Iran. Horiz Med Sci.
2014;19(4):224–34.

16. Ghazisaeedi M, Sheikhtaheri A, Allahverdi B, Azizi B. Design and im-
plementation of a children vaccination reminder system based on
short message service. Tehran Univ Med J. 2016;74(6):448–56.

17. Pernell BM, DeBaun MR, Becker K, Rodeghier M, Bryant V, Cronin
RM. Improving Medication Adherence with Two-way Short Message
Service Reminders in Sickle Cell Disease and Asthma. A feasibility
randomized controlled trial. Appl Clin Inform. 2017;8(2):541–59. doi:
10.4338/ACI-2016-12-RA-0203. [PubMed: 28536723]. [PubMed Central:
PMC6241750].

18. Yin L, Lin N, Song X, Mei S, Shaw S, Fang Z, et al. Space-time per-
sonalized short message service (SMS) for infectious disease con-
trol – Policies for precise public health. Appl Geogr. 2020;114. doi:
10.1016/j.apgeog.2019.102103.

19. Haider R, Sudini L, Chow CK, Cheung NW. Mobile phone text mes-
saging in improving glycaemic control for patients with type 2 dia-
betes mellitus: A systematic review and meta-analysis. Diabetes Res
Clin Pract. 2019;150:27–37. doi: 10.1016/j.diabres.2019.02.022. [PubMed:
30822496].

20. Prinjha S, Ricci-Cabello I, Newhouse N, Farmer A. British South Asian
Patients’ Perspectives on the Relevance and Acceptability of Mobile
Health Text Messaging to Support Medication Adherence for Type 2 Di-
abetes: Qualitative Study. JMIRMhealth Uhealth. 2020;8(4). e15789. doi:
10.2196/15789. [PubMed: 32310150]. [PubMed Central: PMC7199132].

6 Med Surg Nurs J. 2021; 10(4):e126447.

http://dx.doi.org/10.1016/j.pcd.2015.11.001
http://www.ncbi.nlm.nih.gov/pubmed/26653014
http://dx.doi.org/10.1016/j.ijmedinf.2017.02.014
http://www.ncbi.nlm.nih.gov/pubmed/28495347
http://dx.doi.org/10.1016/j.procs.2018.10.021
http://dx.doi.org/10.1503/cmaj.150885
http://www.ncbi.nlm.nih.gov/pubmed/27799615
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5334006
http://dx.doi.org/10.4103/ijpvm.IJPVM_344_17
http://www.ncbi.nlm.nih.gov/pubmed/31143433
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6528430
http://dx.doi.org/10.1002/9781118924853
http://dx.doi.org/10.1186/s13063-016-1305-5
http://www.ncbi.nlm.nih.gov/pubmed/27039300
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4818933
http://dx.doi.org/10.1097/CIN.0000000000000296
http://www.ncbi.nlm.nih.gov/pubmed/27748662
http://dx.doi.org/10.1038/s41598-021-98488-6
http://www.ncbi.nlm.nih.gov/pubmed/34580364
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8476599
http://dx.doi.org/10.1371/journal.pone.0237710
http://www.ncbi.nlm.nih.gov/pubmed/32822381
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7446850
http://dx.doi.org/10.1177/1474515114521910
http://www.ncbi.nlm.nih.gov/pubmed/24491349
http://dx.doi.org/10.1186/s12902-019-0360-9
http://www.ncbi.nlm.nih.gov/pubmed/30943969
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6446302
http://dx.doi.org/10.4338/ACI-2016-12-RA-0203
http://www.ncbi.nlm.nih.gov/pubmed/28536723
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6241750
http://dx.doi.org/10.1016/j.apgeog.2019.102103
http://dx.doi.org/10.1016/j.diabres.2019.02.022
http://www.ncbi.nlm.nih.gov/pubmed/30822496
http://dx.doi.org/10.2196/15789
http://www.ncbi.nlm.nih.gov/pubmed/32310150
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7199132


Askari H et al.

21. Mayberry LS, Berg CA, Greevy RA, Nelson LA, Bergner EM, Wallston
KA, et al. Mixed-Methods Randomized Evaluation of FAMS: A Mobile
Phone-Delivered Intervention to Improve Family/Friend Involvement
in Adults’ Type 2 Diabetes Self-Care. Ann Behav Med. 2021;55(2):165–
78. doi: 10.1093/abm/kaaa041. [PubMed: 32706852]. [PubMed Central:
PMC7962769].

22. Wang X, Liu D, Du M, Hao R, Zheng H, Yan C. The role of text messaging
intervention in Inner Mongolia among patients with type 2 diabetes
mellitus: a randomized controlled trial. BMC Med Inform Decis Mak.
2020;20(1):90. doi: 10.1186/s12911-020-01129-7. [PubMed: 32410608].
[PubMed Central: PMC7222448].

23. Hooshmandja M, Mohammadi A, Esteghamti A, Aliabadi K, Nili
M. Effect of mobile learning (application) on self-care behaviors
and blood glucose of type 2 diabetic patients. J Diabetes Metab
Disord. 2019;18(2):307–13. doi: 10.1007/s40200-019-00414-1. [PubMed:
31890655]. [PubMed Central: PMC6915564].

24. Simon KA. Cell Phone-Based Diabetes Self-Management Education to Im-
prove Self-Care and HbA1c in Adults with Type II Diabetes. University of
Hawai’i at Manoa; 2020.

25. Estaji Z, Hejazi SS, Tabarraie Y, Saedi M. The Effects of training through
text messaging via cell phones on the compliance of patients under-
going hemodialysis. J N Khorasan Univ Med Sci. 2016;8(2):203–13. doi:
10.18869/acadpub.jnkums.8.2.203.

26. Ahmadi H, Mahdian Z, Sheikhtaheri A. The Effect of Short Message Ser-
vice Reminders on Medication Adherence in Patients with Chronic
Hyperlipidemia. J Health Admin. 2019;22(4).

27. Miller A, Somech H, Priness I. Messaging system for automatedmessage
management. Google Patents; 2020.

28. Pop-Eleches C, Thirumurthy H, Habyarimana JP, Zivin JG, Gold-
stein MP, de Walque D, et al. Mobile phone technologies improve
adherence to antiretroviral treatment in a resource-limited set-
ting: a randomized controlled trial of text message reminders.
AIDS. 2011;25(6):825–34. doi: 10.1097/QAD.0b013e32834380c1. [PubMed:
21252632]. [PubMed Central: PMC3718389].

29. Strandbygaard U, Thomsen SF, Backer V. A daily SMS reminder in-
creases adherence to asthma treatment: a three-month follow-up
study. Respir Med. 2010;104(2):166–71. doi: 10.1016/j.rmed.2009.10.003.
[PubMed: 19854632].

30. Franklin VL, Waller A, Pagliari C, Greene SA. A randomized controlled
trial of Sweet Talk, a text-messaging system to support young peo-

ple with diabetes. Diabet Med. 2006;23(12):1332–8. doi: 10.1111/j.1464-
5491.2006.01989.x. [PubMed: 17116184].

31. Haryanti T; Winarno. Document Management System and Reminder
using SMS Gateway. IOP Conf Ser Earth Environ Sci. 2020;469(1). doi:
10.1088/1755-1315/469/1/012088.

32. Jaya MA, Endarti D, Kartika GAA, Veryanti PR, Swastini DA. The role
of medication reminder technology as an enhancement of patients
compliance. Int J Pharm Res. 2020;12(1):418–27.

33. Ahmed Siddiqui M, Ali L, Fawwad A, Banu B, Chowdhury HA,
Waris N, et al. Mobile SMS: A tool for management of diabetes via
patients-relative’s knowledge and belief. Clin Epidemiol Glob Health.
2020;8(2):455–60. doi: 10.1016/j.cegh.2019.10.008.

34. Vervloet M, van Dijk L, Santen-Reestman J, van Vlijmen B, van
Wingerden P, Bouvy ML, et al. SMS reminders improve adherence
to oral medication in type 2 diabetes patients who are real time
electronically monitored. Int J Med Inform. 2012;81(9):594–604. doi:
10.1016/j.ijmedinf.2012.05.005. [PubMed: 22652012].

35. Dianati M, Taghadosi M. Medication adherence rate and related fac-
tors in patients with acute coronary syndrome after discharge from
Shahid Beheshti Hospital in Kashan during 2017-2018. KAUMS Journal
(FEYZ). 2019;23(2):201–8.

36. Pareja-Martinez E, Esquivel-Prados E, Martinez-Martinez F, Garcia-
Corpas JP. Questionnaires on adherence to antihypertensive treat-
ment: a systematic review of published questionnaires and their
psychometric properties. Int J Clin Pharm. 2020;42(2):1–11. doi:
10.1007/s11096-020-00981-x. [PubMed: 32026354].

37. Morisky DE, Ang A, Krousel-Wood M, Ward HJ. Predictive va-
lidity of a medication adherence measure in an outpatient
setting. J Clin Hypertens (Greenwich). 2008;10(5):348–54. doi:
10.1111/j.1751-7176.2008.07572.x. [PubMed: 18453793]. [PubMed Cen-
tral: PMC2562622].

38. Ebadi A, Ghanei Gheshlagh R, Veisi Raygani AK, Nourozi Tabrizi K,
Dalvandi A, Mahmoodi H. Determining Concurrent Validity of the
Morisky Medication Adherence Scale in Patients with Type 2 Diabetes.
Iran J Rehabil Res Nurs. 2015;1(3):24–32. eng.

39. Guner TA, Cosansu G. The effect of diabetes education and short mes-
sage service reminders on metabolic control and disease manage-
ment in patients with type 2 diabetes mellitus. Prim Care Diabetes.
2020;14(5):482–7. doi: 10.1016/j.pcd.2020.04.007. [PubMed: 32471770].

Med Surg Nurs J. 2021; 10(4):e126447. 7

http://dx.doi.org/10.1093/abm/kaaa041
http://www.ncbi.nlm.nih.gov/pubmed/32706852
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7962769
http://dx.doi.org/10.1186/s12911-020-01129-7
http://www.ncbi.nlm.nih.gov/pubmed/32410608
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7222448
http://dx.doi.org/10.1007/s40200-019-00414-1
http://www.ncbi.nlm.nih.gov/pubmed/31890655
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6915564
http://dx.doi.org/10.18869/acadpub.jnkums.8.2.203
http://dx.doi.org/10.1097/QAD.0b013e32834380c1
http://www.ncbi.nlm.nih.gov/pubmed/21252632
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3718389
http://dx.doi.org/10.1016/j.rmed.2009.10.003
http://www.ncbi.nlm.nih.gov/pubmed/19854632
http://dx.doi.org/10.1111/j.1464-5491.2006.01989.x
http://dx.doi.org/10.1111/j.1464-5491.2006.01989.x
http://www.ncbi.nlm.nih.gov/pubmed/17116184
http://dx.doi.org/10.1088/1755-1315/469/1/012088
http://dx.doi.org/10.1016/j.cegh.2019.10.008
http://dx.doi.org/10.1016/j.ijmedinf.2012.05.005
http://www.ncbi.nlm.nih.gov/pubmed/22652012
http://dx.doi.org/10.1007/s11096-020-00981-x
http://www.ncbi.nlm.nih.gov/pubmed/32026354
http://dx.doi.org/10.1111/j.1751-7176.2008.07572.x
http://www.ncbi.nlm.nih.gov/pubmed/18453793
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2562622
http://dx.doi.org/10.1016/j.pcd.2020.04.007
http://www.ncbi.nlm.nih.gov/pubmed/32471770

	Abstract
	1. Background
	2. Objectives
	3. Methods
	4. Results
	Table 1
	Table 2
	Table 3

	5. Discussion
	5.1. Conclusions
	5.2. Limitations
	5.3. Ethical Considerations

	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Ethical Approval: 
	Funding/Support: 
	Informed Consent: 

	References

