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RESEARCH ARTICLE
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metabolic deterioration in clinically healthy overweight and obese subjects:
a randomised controlled trial
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aDepartment of Family Medicine, Riga Stradins University, Riga, Latvia; bDepartment of Learning, Informatics, Management and
Ethics, Karolinska Institutet, Solna, Sweden; cStatistics Unit, Riga Stradins University, Riga, Latvia; dDepartment of Human Physiology
and Biochemistry, Riga Stradins University, Riga, Latvia; eDepartment of Internal Diseases, Riga Stradins University, Riga, Latvia

ABSTRACT
Objective: To examine whether SMS text messaging facilitates a reduction of weight and waist
circumference (WC) and favourable changes in lipid profile and insulin levels in clinically healthy
overweight and obese subjects.
Design: A randomised controlled trial.
Setting and intervention: Primary care health centre in Riga, Latvia. Text messaging once in
two weeks.
Subjects: A total of 123 overweight and obese men and women aged 30–45 years with no car-
diovascular diseases (CVDs) or diabetes.
Main outcome measures: changes in anthropometric parameters (weight, WC, body mass index
(BMI)) and biochemical parameters (lipids, fasting glucose and insulin).
Results: We found a statistically significant decrease in weight (2.4%), BMI and WC (4.8%) in the
intervention group, while the control group showed a statistically non-significant increase in
weight and BMI and decrease in WC. Between group results obtained over the course of a year
showed statistically significant mean differences between weight (–3.4 kg (95% CI –5.5, –1.3)),
BMI kg/m2 (–1.14 (95% CI –1.9, –0.41)), WC (–4.6 cm (95% CI –6.8, –2.3)), hip circumference
(–4.0 cm (95% CI –5.9, –2.0)) and fasting insulin (2.43 lU/ml (95% CI 0.6, 4.3)). Mean differences
of changes in glucose and lipid levels were statistically non significant: fasting glucose
(–0.01mmol/l (95% CI –0.19, 0.17)), TC mmol/l (–0.04mmol/l (95% CI –0.29, 0.21)), HDL-C
(0.14mmol/l (95% CI –0.65, 0.09)), LDL-C (–0.02mmol/l (95% CI –0.22, 0.18)) and TG (0.23mmol/l
(95% CI –0.06, 0.52)).
Conclusions: SMS messaging in clinically healthy overweight and obese subjects facilitates a
slight decrease in weight, BMI and WC. It is anticipated that the implications of this strategy
might facilitate the design of preventive and promotive strategies among high risk groups in
Latvia.
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Introduction

Cardiovascular diseases (CVDs) and diabetes are
among the four main non-communicable diseases
(NCD) and are responsible for 50.2% of NCDs deaths
[1]. Estimates of morbidity and mortality have been
published previously and indicate that premature
death, mortality rates and the prevalence of risk fac-
tors in Latvia are alarmingly high [1–4]. The percent-
age of overweight and obese 15- to 64-year-old
individuals in Latvia has increased from 49% in 2012
to 55% in 2014 [4]. The probability of dying from one
of the four main NCDs in Latvia between the ages of
30 and 70 in 2000 and 2012 (25.3% and 24.1%,

respectively) still exceeds the global average of 23%
and 19% respectively and is the highest rate in the EU
[1]. The age-standardised mortality rate from CVDs per
100,000 population in Latvia is still the highest com-
pared, for example, with Estonia, Lithuania, Sweden
and Finland, despite a slight decrease since 2000 [2].
These numbers are alarming and will have inevitable
impact on society, families and individuals unless dras-
tic measures are taken. Prevention of NCDs is therefore
a critical public health priority.

Overweight and obesity are associated with an
increased risk of both all-cause mortality and
CVDs even without comorbid conditions [5–8].
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Recent evidence shows that the natural course of
‘healthy obesity’ is a progression to metabolic deterior-
ation [9,10], and both WC and weight management
are crucial to sustain a metabolically healthy status
and reduce health care costs [11,12]. Even a partial
weight normalisation may provide sufficient cardiovas-
cular protection and improve insulin sensitivity [13,14].
With some disagreements regarding specific CVD
related outcomes, evidence of the last years has dem-
onstrated the potential and benefit of ‘realistic’ life-
style intervention strategies in health promotion
[15–20].

The proactive and empowering functionality of
short message service (SMS) may be a useful tool for
encouraging behaviour change: it is widely available
on mobile phones, inexpensive, it can be scheduled
beforehand, it reaches the target instantly, a person
can choose when to open it, and the text can be
delivered even if the phone is turned off for a while.
There is evidence that SMS-delivered interventions
have positive short-term behavioural outcomes regard-
ing weight loss and control, diet recommendations,
diabetes self-control and haemoglobin A1C levels
[21–24], and particularly, smoking cessation [25,26].
SMS based prevention strategy can generate alerts for
both subjects and their family members and facilitate
the implementation of lifestyle prevention strategies
and empowers subjects to prevent NCDs. Although a
plethora of research exists on SMS, relatively less
research has been conducted to address the role of
SMS-based prevention among healthy obese individu-
als. The purpose of this study is to examine whether
SMS text messaging facilitates a reduction of weight
and waist circumference (WC) and favourable changes
in some biochemical parameters in clinically healthy
overweight and obese subjects. We conducted a rand-
omised controlled trial that compared a SMS interven-
tion and a control group in a primary health care
setting in Riga, Latvia. It is anticipated that the implica-
tions of this strategy might facilitate the design of pre-
ventive and promotive strategies among high risk
groups in Latvia.

Materials and methods

Recruitment of participants and randomisation

We selected patients from six randomly chosen family
physicians’ practices of a health care centre in Riga.
Clinically healthy individuals with a body mass index
(BMI) above 25m2/kg in the age group of 30–45 were
invited during their visits to their primary care physi-
cians (either as patients or accompanying a child) in

2012 or called after revising a list of patients in the
appropriate age group. Potential participants were
interviewed on the spot or by phone prior to the final
invitation, and 150 participants were selected for the
first appointment. Before being selected, all individuals
underwent clinical and co-morbidity evaluation,
anthropometric tests (weight, height, WC and hip cir-
cumference), as well as blood tests to exclude acute
inflammatory processes, viral hepatitis, thyroid and kid-
ney dysfunction. Patients with a history of arterial
hypertension, non-infectious inflammatory diseases
and malignancies within the last five years and/or
those taking any regular medications were also
excluded.

A total of 129 subjects were found eligible after the
baseline appointment and analysis. Intervention group
subjects were randomly selected by a free online ran-
dom number generator (stattrek.com). Only the eli-
gible participants who agreed to receive SMS
messages were randomised. All the selected partici-
pants agreed to receive text messages.

Patients were seen for repeated anthropometric
and blood tests and questionnaire after one year. Out
of the 129 recruited subjects, 123 (63 in the interven-
tion group and 60 in the control group) completed
the study after one year. The process of selecting
patients is outlined as a flow diagram in Figure 1.

Intervention

All 129 recruited individuals underwent testing related
to cardiovascular risk factors: WC, BMI, fasting glucose
and insulin test to check for insulin resistance (HOMA-
IR), fasting lipidogram to check for dyslipidaemia, as
well as abdominal CT scan for signs of fatty liver.
During the first visit, all patients received advice on
behavioural lifestyle changes (increase in physical
activity and dietary recommendations regarding dysli-
pidaemia and weight loss, including the use of low-fat
diet, fibres, slow carbohydrates, vegetables and reduc-
ing the consumption of full-milk products, animal fat,
fast sugar, alcohol and soft drinks). After receiving
laboratory and CT reports, all participants were con-
sulted on their individual results and advised to reduce
body weight or WC by 10% and to make the most
appropriate dietary and physical activity changes
according to their baseline self-reports and laboratory
results. The 10% target was chosen due to the follow-
ing reasons: (1) common recommendations that a
5–10% weight loss may improve the cardiovascular
risk factor and that greater weight losses generally
produce greater improvements and may be necessary
to normalise risk factors [18]; (2) it is more feasible for
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most people to make small compared to large short-
term changes in diet and activity [19]; (3) 10% of the
baseline weight as a target is easy to calculate and
remember.

Subjects of the intervention group received SMS
messages once in two weeks over the course of a
year. Text messages were included in a pre-set list and
sent out automatically in the same order via the web-
site of a Latvian mobile service provider, which
allowed checking for undelivered messages. We used
the business client feature to create automatic SMS
lists in the website. If a message was not delivered for
the second time, the researcher called the person to
determine the reason. To assess the additional effect
of SMS communication, but not the information
included in the message per se, we provided all

participants with a list of tips to be included in the
messages. Those contained advice on losing weight
with the ideas of planned behavioural theory and
social cognitive theory. Messages could be divided
into two big groups: (1) informative or cognitive (e.g.
‘vegetables do not contain cholesterol’; ‘a glass of
tomato juice contains 40 kcal, orange juice – 120 kcal’);
(2) encouraging or behavioural (‘use seasonal vegeta-
bles when they smell and taste the best’ or ‘always
use stairs instead of an elevator’).

Ethical consideration

The study was conducted as part of a doctoral thesis,
approved by the Ethics Committee of Riga Stradins
University.

Assessed for eligibility (n=150) 

Excluded  (n=21) 

after the first visit (n=10) 
participate (n=11)

Enrolment 

Allocated to SMS intervention (n=65) 

(n=0) 

Allocated to control group (n=64) 

Lost to follow-up (did not attend follow-up 
visit after 1 year) (n=2)  

Discontinued intervention (n=0) 

Lost to follow-up (did not attend follow-up 
visit after 1 year) (n=4) 

Discontinued intervention (n=0) 

Analysed  (n=63) Analysed  (n=60) 

Analysis

Follow-Up 

Randomised (n=129)

Allocation

Figure 1. Participant flow and follow-up.
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Sample size calculation

To detect a 10% reduction in weight [18,19], with a
two-sided 5% significance level and a power of 80%, a
sample size of 72 subjects per group was necessary,
given a pooled standard deviation of 15 and an antici-
pated dropout rate of 50%. To recruit this number
of individuals, a one-year inclusion period was
anticipated.

Analytical methods

All tests (anthropometry, blood tests and CT scan)
were performed while fasting and by the same
method and the same medical personnel.

Body weight was measured in light clothes to the
nearest increment of 0.1 kg, using a scale calibrated
for medical use. Body height without shoes was meas-
ured to the nearest increment of 0.5 cm by a cali-
brated stationary stadiometer. BMI was calculated as
weight/height2 (kg/m2). Blood samples were drawn in
the fasting state for at least 12 hours. If the report sug-
gested that a person had not been fasting for
12 hours, they were invited to return later. Biochemical
analyses were done at the same certified laboratory E.
Gulbja Laboratorija SIA (E. Gulbis Laboratory Ltd., Riga,
Latvia), using routine clinical laboratory procedures.

Glucose, insulin and lipid levels were measured by
nationally accredited E. Gulbis Laboratory (Riga,
Latvia). Abdominal CT scans were performed by the
Siemens Somatom Definition AS multilayer CT scanner
at the certified health centre Vesel�ibas centrs 4 SIA
(Health Centre 4 Ltd., Riga, Latvia).

Statistical methods

Descriptive statistics were presented as mean and
standard deviations and median (interquartile range)
for numerical variables, or as frequency or percentages
for categorical variables. Differences in subject charac-
teristics between the groups were examined using a
chi-square test or Fisher’s Exact test for categorical var-
iables and independent t-test for continuous variables.
Within-group differences were examined using paired
t-tests. Assumption of the equality of variance for the
independent test was checked by Levine’s test. To
evaluate effect size, we used differences between
means, 95% confidence intervals, Hedge’s g and R2.
Multiple linear regression was employed to check for
potential confounders. Residual plots, normal probabil-
ity plot and Cook’s distance were used to assess
model assumptions. Cook’s distance value (D)> 4/n
was used as a criterion to indicate a possible outlier

problem, where n was the sample size. A variation
inflation factor (VIF) greater than five was considered
as a cut-off criterion for deciding when a given inde-
pendent variable displayed ‘too great’ a multicollinear-
ity problem. SPSS for windows version 22 (IBM,
Armonk, NY) was used for all statistical analyses. The
level of significance was specified at .05.

Results

Out of 129 subjects, 123 completed the study: 63 out
of 65 in the intervention group and 60 out of 64 in
the control group. We did not observe any between
group differences in the background characteristics or
baseline measurements as shown in Table 1. We did
not find any statistically significant between group dif-
ferences in baseline parameters and relative weight or
waist differences.

Paired-sample t-tests were used to compare param-
eters at baseline and after one year in the interven-
tion and control groups. Table 2 shows paired mean
differences, as well as between group mean change
differences and corresponding effect sizes. Table 3
presents the effects of the intervention controlled by
age and gender as calculated by multiple regression
analyses.

Anthropometric parameters

We found that 8% (5/63) of intervention group sub-
jects reached a weight decrease of at least 10%, com-
pared to 0% (0/60) in the control group; 21% (13/63)
of intervention group subjects experienced a weight
decrease of at least 5%, compared to 13% (8/60) in
the control group, p¼ .033. We also found a statistic-
ally significant decrease of weight (2.4%), BMI and WC
(4.8%) in the intervention group, while the control
group had a statistically non-significant increase in
weight and BMI and decrease in WC. The paired mean
difference for weight, BMI and WC changes in SMS
message intervention group vs. the control group
were –2.4 (95% CI –4.23, –0.57) vs. 1.02 (95% CI 0.00,
2.05), –0.81 (95% CI –1.44, –0.18) vs. 0.33 (95% CI
–0.02, 0.67) and –5.0 (95% CI –6.81, –2.3) vs. –0.4 (95%
CI –1.68, 0.86), respectively. Between group results
obtained over the course of a year showed statistically
significant differences in weight (–3.4 (95% CI –5.5,
–1.3)), BMI (–1.14 (95% CI –1.9, –0.41)), WC (–4.6 (95%
CI –6.8, –2.3)) and hip circumference (–4.0 (95% CI
–5.9, –2.0)). Both the bivariate and multivariable analy-
ses suggest that SMS intervention facilitated the
reduction of weight and WC in the studied group
(Tables 2 and 3).
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Lipid profile

There was a slight numerical decrease of TC and LDL-
C levels in both groups with no statistical significance.
HDL-C remained the same in both groups. TC/HDLC
decreased in both groups with the paired mean differ-
ence for TC/HDL-C reaching –0.13 (95% CI –0.28, 0.01)
and –0.12 (95% CI –0.22, –0.02) for the intervention
and control groups respectively. However, this
decrease did not reach a statistical significance in the

intervention group. Between group differences in TC,
HDL-C, TG, LDL-C, TC/HDL-C ratio and TG/HDL-C ratio
were non-significant (Table 2).

Fasting glucose and insulin levels

We found a statistically significant increase of glucose
levels in both the intervention and control groups
with paired mean differences of 0.18 (95% CI 0.05,
0.31) and 0.17 (95% CI 0.04, 0.31), respectively.

Table 2. Results of bivariate analysis of the mean change (SD) of the two arms and the mean differences (SMS-Control) in the
outcome variables 1 year after the intervention.

Variables
SMS Group mean
change (SD) n¼ 63

Control mean change
(SD) n¼ 60

Mean difference of
the change

95% CI of the mean
difference Effect size Hedge’s g p Value

Weight, kg –2.40 (7.27) 1.02 (3.97) –3.42 –5.5, –1.3 0.58 .002
BMI, kg/m2 –0.81 (2.51) 0.33 (1.35) –1.14 –1.9, –0.41 0.56 .002
Waist C, cm –5.0 (7.3) –0.4 (4.91) –4.6 –6.8, –2.3 0.73 <.001
Hip C, cm –4.6 (6.0) –0.6 (4.80) –4.0 –5.9, –2.0 0.73 <.001
Waist-hip ratio –0.009 (0.047) 0.002 (0.043) –0.01 –0.26, 0.006 0.24 .22
TC, mmol/l –0.10 (0.7) –0.06 (0.69) –0.04 –0.29, 0.21 0.06 .73
HDL-C, mmol/l 0.04 (0.23) 0.02 (0.21) 0.14 –0.65, 0.09 0.26 .73
LDL-C, mmol/l –0.07 (0.54) –0.09 (0.60) –0.02 –0.22, 0.18 0.04 .84
TG, mmol/l –0.13 (0.77) 0.10 (0.85) 0.23 –0.06, 0.52 0.28 .11
TC/HDL-C ratio –0.13 (0.57) –0.12 (0.39) 0.15 –0.16, 0.19 0.02 .87
TG/HDL-C ratio –0.13 (0.71) 0.07 (0.68) 0.20 –0.46, 0.45 0.28 .11
Glucose, mmol/l 0.18 (0.50) 0.17 (0.51) –0.01 –0.19, 0.17 0.02 .94
Insulin, lU/ml –0.38 (5.40) 2.05 (4.82) 2.43 0.6, 4.3 0.47 .01

BMI: body mass index; waist C: waist circumference; hip C: hip circumference; TC: total cholesterol; HDL-C: high density lipoprotein cholesterol; LDL-C:
low density lipoprotein cholesterol; TG: triglycerides.

Table 1. Baseline characteristics by arm, Riga, Latvia, 2012.
Variables Intervention n¼ 63 Control group n¼ 60

Age, years 36.6 (4.2) 37.0 (4.3)
Male, n (%) 30 (48) 28 (47)
Smokers, n (%) 22 (35) 17 (28)
Pack years, median (IQR) 1.0 (0–7.5) 0.8 (0–10.0)
Hepatic steatosis on CT, n (%) 25 (40) 22 (37)
Hepatic density (HV), median (IQR) 57.3 (51.3–60.7) 56.6 (53.1–61.8)
Subcutaneous fat at L4/L5 level (cm) 3.4 (1.2) 3.4 (1.1)
Intense physical activity, n (%) 4 (6) 8 (13)
Unfavourable family anamnesis, n (%) 11 (17) 7(12)
Usually following diet recommendations, n (%) 12 (19) 10 (17)
Alcohol >7 drinks per week, n (%) 3 (5) 1 (2)
Weight (kg) 94.9 (4.7) 95.0 (15.7)
BMI (kg/m2) 31.9 (4.2) 32.1 (4.4)
Waist circumference, cm 100.0 (11.6) 99.2 (11.3)
Hip circumference, cm 114.2 (7.3) 113.2(8.9)
Waist–hip ratio 0.9 (0.1) 0.9 (0.1)
TC (mmol/l) 5.4 (1.0) 5.5 (1.1)
HDL-C (mmol/l) 1.4 (0.3) 1.4 (0.4)
Dyslipidaemia, n (%) 29 (46) 27 (45)
LDL-C, mmol/l 3.3 (0.9) 3.5(1.0)
TG (mmol/l), median (IQR) 1.5 (0.9–1.9) 1.3 (0.9–1.8)
TC/HDL-C ratio 4.0 (1.0) 4.2 (1.2)
TG/HDL-C ratio, median (IQR) 1.1 (0.6–1.6) 0.9 (0.6–1.7)
Glucose, mmol/l 5.2 (0.5) 5.2 (0.5)
Insulin (lU/ml), median (IQR) 11.4 (8.5–18.2) 11.7 (8.3–15.3)
AST, U/L 26 (22–30) 24 (21–28)
ALT, U/L 28 (22–43) 27 (20–38)
AST/ALT ratio, median (IQR) 0.9 (0.7–1.1) 0.9 (0.7–1.1)

BMI: body mass index; TC: total cholesterol; HDL-C: high density lipoprotein cholesterol; LDL-C: low density lipopro-
tein cholesterol; TG: triglycerides; HOMA IR: homeostasis model assessment of insulin resistance; AST: aspartate ami-
notransferase; ALT: alanine aminotransferase.
Values are mean (SD) for numerical variables or number (%) for categorical variables unless stated otherwise.
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However, there was no statistically significant between
group difference of those changes, p¼ .941. We found
a statistically significant increase in mean fasting insu-
lin by 2.0 (95% CI 0.8, 3.3) after one year in the control
group, compared to non significant change in the
intervention group –0.38 (95% CI –1.74, 0.98). Both
between group mean change differences and multiple
linear regression analyses suggest that SMS interven-
tion could prevent the increase of insulin levels in the
intervention group, compared to the control group
(Tables 2 and 3). Our study did not imply that inter-
vention had significant effect on fasting glucose levels.

A post-intervention survey, as shown in Table 4,
revealed that subjects receiving text messages
mostly read, saved and understood the message.
They gained new knowledge or tried to implement
the advice in about half of the cases. The majority
of the respondents in the intervention group were
not disturbed or irritated by the message. Most sub-
jects of both intervention and control groups would
like to receive further text messages on weight man-
agement, 95% (95% CI 89, 100) and 73% (95% CI
62, 83), respectively.

Discussion

Summary

We found that the use of inexpensive and easily
applicable SMS intervention in overweight and obese
subjects with no clinical CVD or diabetes facilitated
desirable changes of such anthropometric parameters
as weight, BMI and waist, despite the fact that neither
reached the target weight reduction of 10%. Our
results show that there were more subjects who
reached the optimum weight loss target (10%) as well
as minimum weight loss target (5%) in the interven-
tion group. Considering that both CVD and all-cause
mortality risks are higher for metabolically unhealthy
individuals and that the natural cause of obesity is
progression to metabolic deterioration [9,10,27], we
were deeply interested in the effects of SMS interven-
tion on biochemical parameters due to probable
changes in health-related behaviour. We found a posi-
tive impact of intervention on insulin levels by pre-
venting further increase within a year. However, our
results suggest that SMS intervention did not facilitate
changes in the lipid profile or fasting glucose levels.

Table 3. Results of multiple linear regression analyses of the outcome variables controlling for age and gender.
Variable B SE t p Value 95% CI for B R2

Weight .075
Age 0.074 0. 128 0.578 .564 –0.18, 0.33
Gender 0.749 1.079 0.694 .489 –1.4, 2.9
Group –3.175 1.079 –2.944 .004 –5.3, –1.04

BMI .078
Age 0.026 0.044 0.591 .56 –0.06, 0.11
Gender 0.162 0.369 0.438 .67 –0.57. 0.89
Group –1.13 0.369 –3.056 .003 –1.86, –0.40

Waist circumference .13
Age 0.059 0.134 0.44 .66 –0.21,0.32
Gender 1.031 1.13 0.91 .34 –1.21, 3.30
Group –4.56 1.13 –4.03 <.001 –6.8, –2.3

Hip circumference .12
Age –0.007 0.117 –0.06 .95 –0.24, 0.22
Gender 0.87 0.99 .88 .38 –1.08, 2.82
Group –4.0 0.99 –4.02 <.001 –5.9, –2.0

Insulin .06
Age 0.041 0.11 0.37 .70 –0.18, 0.26
Gender –0.83 0.93 –0.89 .40 –2.7, 1.01
Group –2.41 0.93 –2.59 .01 –4.25, –.0.57

B: regression coefficient; SE: standard error; CI: confidence interval.

Table 4. Results of the post-intervention survey filled in by the intervention group regarding text messaging.
Question Meana Never, % Seldom, % 50/50, % Often, % Always, %

Did you read the text message? 4.73 0.0 1.6 4.8 12.7 81.0
Did you understand the text message? 4.84 0.0 0.0 1.6 12.7 85.7
Did you save text message? 4.08 9.5 4.8 12.7 14.3 58.7
Did you gain new knowledge by the text message? 3.43 1.6 15.9 39.7 23.8 19.0
Did you try to implement the advice of the text message? 3.11 0.0 23.8 50.8 15.9 9.5
Did you search for more relevant information after reading the text message? 1.78 49.2 33.3 11.1 3.2 3.2
Did you feel disturbed by getting the text message? 1.17 88.9 7.9 1.6 0.0 1.6
Did you feel irritated by getting the text message? 1.16 90.5 6.3 1.6 0.0 1.6
aScale from 1 to 5 was used: 1 – never, 2 – seldom, 3 – 50/50, 4 – often, 5 – always.
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Strengths and weaknesses

The strength of our study is that it is unique in Latvia,
a country falling into a very high CVD risk category. It
was a randomised controlled study designed and per-
formed in primary care settings. Contrary to our
expectations, the drop-out rate was less than 10%.
This could be related to the fact that patients were
selected from one health centre and they had an
already established patient–physician relationship. In
light of this, the results should be cautiously applied
to the general population; however, the possibility of
applying the results to everyday clinical practice of a
primary care physician is high. Choosing SMS interven-
tion probably ensures a higher compliance rate, com-
pared to on-site consultations, and allows for a wider
spectrum of subjects to be covered. The duration of
the study (12 months) minimises seasonal changes of
parameters and is longer than most other studies [28].
We could only find some studies with a sample size
above 100 and a duration at least one year [29,30].

The weakness of the study is that the sample size
was calculated to an expected weight loss of 10% that
most participants failed to reach. To avoid effect of
seasonal weight variances, we did not provide interim
check-up visits at three to six months, which would
have made it easier to compare the results with those
of other short-term studies.

Comparison of the results to other studies

In general, our study results are consistent with the
studies showing that SMS intervention could be used
as a tool for promoting health and reaching people
out of office in a convenient and affordable manner
[28]. According to our results, 90% of the intervention
group subjects reported that SMS messages did not
disturb or irritate them. Ninety five percent pointed
out that they would like to receive further SMS com-
munication regarding weight loss and the usefulness
of the intervention was rated at seven out of 10 on
average. The same positive attitude has been found in
other studies of similar duration [24,29].

Different types of at least one-year-long interven-
tions using diet and physical activity recommendations
are associated with a weight loss of 5–9%, which we
did not reach. However, we exceeded the weight loss
with advice alone (below 1%) [31]. Our results indi-
cated that themean weight decreased slightly in the
intervention group, compared to weight increase the
control group. The findings imply that SMS intervention
is even more useful in preventing metabolic deterior-
ation of clinically healthy overweight and obese

subjects in primary health care settings rather that
facilitating weight loss. Another study using SMS mes-
sages showed that, in 12 months’ time, the interven-
tion group had lost significantly more weight than the
control group – 4.5(±5.0) vs. 1.1(±5.8) – which is
slightly more than in our study [29]. However, this
study enrolled participants via advertisements and the
participants were probably more motivated. A study
including only women for three months, but choosing
to send messages twice a day and requiring replies
and self-reporting, showed a slightly higher weight
loss in both the intervention group (2.94% vs. 2.4%)
and control group (0.95% vs. weight gain 1.6%).
However, the long-term effect and seasonal weight
loss probability cannot be estimated [32]. In our study,
multivariable analysis revealed that SMS text messag-
ing has an independent effect in weight reduction
controlling for age and sex.

Weight loss is associated with improved insulin sen-
sitivity in proportion to the weight reduction [13]. In
moderately obese individuals with a more pronounced
WC, it may achieve a particular benefit from losing any
amount of excess weight in terms of insulin sensitivity
[14]. We did not find any significant decrease in insulin
resistance measured by HOMA-IR, in spite of a
decrease in weight and WC in the intervention group.
However, our results show that intervention could pre-
vent an increase in insulin levels in the intervention
group, compared to the control group.

Similar to ours, a randomised study with 104 pre-
diabetic drivers showed a slight decrease of weight
and BMI in the SMS intervention group, with no mean
change in WC, fasting glucose and lipids between
groups, over time or in interaction effect between
groups and time [30]. This is also similar to the find-
ings of several diet recommendation trials when lipid
outcomes did not differ after intervention in spite of a
slight weight loss [33]. Most probably, the achieved
relative weight loss is not sufficient to result in sub-
stantial lipid changes in premorbid subjects unlike
insulin resistance.

Motivational consulting as a method has shown
better outcomes than brief advice, especially among
those not ‘ready to change’; however, it is more
expensive (e.g. consultation time, travel costs), covers
only those who attend it and should be individually
tailored [20,34]. Some studies still doubt its efficacy in
routine practice [28].

We found that SMS communication is easy to use.
Costs did not exceed standard rates per text message
‘using group text messaging’. Automatic or individual-
ised text messaging option would be of greater help
to fulfil the task.
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Conclusions

SMS messaging in clinically healthy overweight and
obese subjects facilitates a slight decrease in weight,
BMI and WC. It is anticipated that the implications of
this strategy might facilitate the design of preventive
and promotive strategies among high-risk groups in
Latvia.
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