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Abstract
Background: Screening and early genetic counseling programs for beta-thalassemia (BT) are of paramount importance during the
pre-pregnancy period in high-risk individuals.
Objectives: The current study aimed to evaluate the efficacy of motivational interviewing on couples‘ compliance with carriers
screening for BT.
Methods: The study was performed on 80 couples with suspected blood indexes for thalassemia trait (mean corpuscular volume
(MCV) < 80 and/or mean corpuscular hemoglobin (MCH) < 27 and hemoglobin (Hb) A2 ≤ 3.5), referred to Zahedan premarital counseling center (PCC), Iran, from April 2015 to January 2016. The participants were randomly divided into motivational interviewing
(MI) and routine care (control) groups; compliance was considered as number of couples referring to the center after 30 days postintervention for re-evaluation of blood indexes, and in the second phase, if needed, referring to Zahedan prenatal diagnosis (PND)
center for genetic testing, within five months.
Results: In the first phase, noncompliance rates were 9.86% and 26.03% for the motivational interviewing (MI) and control groups,
respectively. Preventive fraction (PF) indicated a 62% reduction in noncompliance after one month. In the second phase, five months
after MI, noncompliance rates were 79.17% and 94.74% in the MI and control groups, respectively (PF=0.17).
Conclusions: The MI group showed better compliance with short-term BT screening program, evidenced by higher rates of referral
to the PCC.
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1. Background

tually, within the first five years of life, 80% of untreated
infants die due to consequences of severe anemia (3-5).

Thalassemia is the world’s most common inherited
single-gene disorder (1, 2). Without preventive measures, it
is estimated that annually around 60,000 infants are born
with beta-thalassemia. In Iran, annually around 8,000
pregnant females are at high risk for BT (1).
Children with beta-thalassemia major (BTM) require
regular blood transfusion and iron chelation therapy.
Therefore, a lifelong treatment, which involves a multidisciplinary healthcare team to monitor and manage complications, is necessary (3). However, in low- and middleincome countries, where patients receive inadequate treatment due to shortage of resources, inefficient health services and poor patient compliance, survival rates remain
poor and the quality of life is severely compromised. Even-

Thus, beta-thalassemia major treatment imposes a
great emotional, psychological and economic burden on
individuals, families and community members (3). A study
in Sri Lanka revealed that just having adequate knowledge
cannot prevent couples, who are both beta thalassemia
trait (BTT), from getting married (6). Studies conducted
in various countries indicated that early screening and genetic counseling programs are sensible and applicable (5,
7).
Motivational interviewing (MI), as a person-centered,
goal-oriented counseling method aims to change individuals’ perceptions on their unhealthy behaviors (8). MI
with its nature (collaboration, evocation, and autonomy),
principles (expressing empathy, developing discrepancy,
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rolling with resistance and supporting self-efficacy) and
skills of motivational interviewing (open-ended questions,
listening reflectively, summarizing, affirming and eliciting
change talk) help resolve ambivalence, enhance motivation and promote behavioral changes (9-11). MI helps individuals identify their own values and goals and then reflect
on their options to improve health (12, 13). The efficacy of
MI, for instance in enhancement of breast-feeding behavior and compliance with drug consumption, was approved
in ample studies (14, 15). In some studies (16, 17), the magnitude of behavioral change was reported 0.7.
In Iran, the highest incidence rate of BTM was reported
in the North, near the Caspian Sea, and the Southern
provinces such as Sistan and Baluchistan. In these areas,
10% of the population has BTT (18, 19). In 2011, Sistan and
Baluchistan province with 2050 BTM cases had the highest
rate of thalassemia in the country. Accordingly, around 25%
of new cases of thalassemia in Iran occur in this province
(20).
Former studies proposed that the high frequency of BT
in Sistan and Baluchistan province is associated with high
proportion of consanguineous marriages and growth rate
(Moradi and Ghaderi; Rahimi). In addition, in an initial pilot study conducted in Zahedan city, in 2014, noncompliance rate was shown to be high, and out of 56 couples with
BTT, only five (8.93%) couples referred to Zahedan prenatal
diagnosis (PND) center for genetic testing. To the author’s
best knowledge, there is a scarcity of published articles on
MI for BT screening among couples with suspected blood
indexes for thalassemia trait referred to Zahedan premarital counseling center (PCC).
1.1. Thalassemia Control Program in Iran
In Iran, thalassemia prevention program was launched
in 1996. The program was initiated to identify carrier couples before marriage and suggest them to separate and
marry a non-carrier person. Screening program is performed in six stages (Figure 1).
Field studies demonstrated that many couples with
BTT and at high risk or low risk for a BTM child insist on
marriage and having children. These couples are referred
to the PND center to determine the type of gene and its
mutation type in couples, and sometimes, in some family
members (19).

2. Objectives
The current study aimed to investigate the efficacy of
MI on compliance with carriers screening for BT in Zahedan, Iran.
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3. Methods
3.1. Trial Design
This parallel, randomized control trail was conducted
in the only PCC in Zahedan, Iran, from April 2015to January
2016.
3.2. Study Setting
Zahedan is the center of Sistan and Baluchistan
province, Iran, with a population of 669300 in 2013. In
2013, population growth rate and the total fertility rate
for each females of reproductive age were 2.8% and 2.53%,
respectively.
3.3. Subjects
Among couples referring to the PCC, with suspected
blood indexes for thalassemia (mean corpuscular volume
(MCV) < 80 and/or mean corpuscular hemoglobin (MCH)
< 27 and hemoglobin (Hb) A2 ≤ 3/5), 80 couples were randomly assigned into two groups (Figure 2).
The inclusion criteria were: 1) No history of mental illnesses (based on history of medication use or inpatient
care in a mental hospital), 2) First marriage, and 3) Females
aged < 45. The exclusion criteria were: 1) Being pregnant at
the time of referral to the center, 2) Illiteracy, 3) Failure to
attend the counseling sessions, and 4) Lack of willingness
to participate.
3.4. Sample Size
At first, the pilot study carried out on the couples receiving the routine care revealed that only 11.36% of the
couples who required genetic screening referred to the
PND center. With a type- error 0.05, power (1-β ) of 80%,
and a 30% difference between the two groups, the standard
sample size for each group was calculated 35 ~ 40 (21).
3.5. Randomization and Blinding
The eligible couples who volunteered to participate in
the study were randomized into one of the two groups of
routine care and routine care plus motivational interviewing (MI). The couples were allocated into two equal groups
(n = 40 couples in each group) using randomized block design. In this study, the block size of four was employed.
When the block size was determined, all the possible
balanced combinations of assignment within the block
were calculated. Afterwards, four numbers were assigned
to each block. Blocks were randomly selected using random number table by a faculty member other than the
authors to assign the couples to the groups (22). Consequently, the numbers of participants were placed in
Shiraz E-Med J. 2016; 17(10):e41381.
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1 . CBC for Man

MCV ≥ 80 and/or MCH ≥ 27

MCV<80 and/or MCH<27

2. CBC for Woman

No Need
to Fallow-up

MCV<80 and/or MCH<27

MCV ≥ 80 and/or MCH ≥ 27

3 . Measuring HbA2 in man and woman via column
chromatography method

HbA2 ≤ 3.5 in one or both of them

7 > HbA2 > 3.5 in both of them

4. Treatment of Iron deficiency anemia / and reevaluation the blood indexes after one month

Improving the indexes and
HbA2 ≤ 3.5 in one or both of
them

5 . Requires evaluation*
based on table (identifying
low-risk and high -risk

Couples carriers of beta
thalassemia

couples)

Couples at low risk to produce a

Couples at high risk to produce a

child with beta thalassemia major

child with beta thalassemia major

PND : Genetic counseling for low risk
couples- not referred to care team

PND : Genetic counseling
and referral to care team

Figure 1. Guideline for the Laboratory Testing and Diagnosis of Thalassemia Carriers. * The blood indexes and further investigations, e g, Hb and Hct changes and Hb F; Adapted
from: chronic disease program in Iran: thalassemia control program (19).

opaque envelopes by a person who was not involved in the
study design, intervention and evaluation.
After opening the envelope, couples in MI group were
given verbal information about the objective of the study,
time of sessions and the study procedure. Subsequently,
written informed consent was obtained from the MI group.
Shiraz E-Med J. 2016; 17(10):e41381.

The control group only received the routine care.
Due to nature of the study, neither participants nor
scholar could be blinded to the intervention. But, participants were blinded to the study hypothesis. All blood
tests were performed in a laboratory outside the PCC. Laboratory clinicians were blinded by not informing them of
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Couples who were referred to PCC
Enrollment

- Inclusion criteria
- volunteer to take part in study
-Block randomization

Allocation

MI Group (Man = 40, Woman = 40)

160

Routine Care (Man = 40, Woman = 40)

16 participants with Minor thalass emia diagnosis did not need
to take Fe sulfate tablet and reevaluate for indexes

N = 71

Follow-Up & Analysis

Man = 36,

women = 35

N = 73

144

Man = 38, woman = 35

Oral iron replacement therapy

Did not adhere to return to the PCC

Oral iron replacement therapy

Did not adhere to return to the PCC
Male = 11 and Woman = 8

Male = 4 and Woman = 3

118 participants need furt her assessment & finally
86 participants need genetic testing
Figure 2. Flow Diagram of Study Participants

group allocation. Outcome assessors blinding was also
done using an independent individual unaware of group
allocation.

Some participants were from nearby villages and had
to travel a long distance to PCC; nearly all of them were
busy preparing for their wedding. Of course it was not
mandatory for couples to participate in the several consultation sensations. Consequently, couples mostly refused to
participate in several sessions. Therefore, due to time constrains and legal and ethical issues, the MI sessions had to
be limited to three 90-minute sessions (within two days).
MI was conducted at the PCC in a private room with the
presence of only one couple and interviewer. The interviewer was a postgraduate consultant student, trained on
MI skills.
4

3.6. Interventions
3.6.1. Motivational Interviewing
When the MI group received the routine consultation,
the MI group received three educational counseling sessions based on motivational interviewing. Structure and
content of each educational session are demonstrated in
Table 1.
All efforts were made to help couples through the
change process by eliciting self-motivational statements
(23). At the end of each session, the couples were asked
“Are there any questions?” Additionally, at the end of all the
sessions, a summary was provided to elicit and reinforce
change and aid couples progress, and the couples were inquired “What do you think you will do now (21). What’s
more, the confidence ruler (22) was employed to question
“How confident are you that you can do it? (Comply with
BT screening instructions)”.
Shiraz E-Med J. 2016; 17(10):e41381.
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Table 1. Structure and Content of Educational Sessions Based on Motivational Interviewing

Sessions

Educational Concept

First

Orientation: Introduction, group norms and process; raising awareness regarding β -thalassemia; freedom practice; identifying the influence of having a
baby with thalassemia on different aspects of life; change stages and practice on behavioral change; evaluation of commitment and confidence

Second

Feelings and pros and cons of behavioral change: Practice identifying and naming feelings; recognition of the effects of having a baby with thalassemia on
family, work and social life and the feelings induced by them; assessment of short-term advantages and disadvantages of failure to comply with
thalassemia screening program and early genetic counseling

Third

Values, perspective and conclusion: Assessment of short-term advantages and disadvantages of failure to comply with thalassemia screening program and
early genetic counseling; definition of values; practice recognizing and prioritizing top life values; discussing how having a baby with thalassemia due to
lack of successful screening can affect life values; determining barriers to thalassemia screening and the role of self-confidence in such situations;
maintaining the perspective and completing the thalassemia screening program

3.6.2. Routine Care

3.9. Ethics

The couples in the routine care group did not participate in any motivational interviewing. A 10 - 15-minute
briefing session was held for each couple at the PCC by experts in a top-down manner. The information flow was almost entirely one-way, from the staff to the couples. The
covered topics were: the chance of having a child with BTM,
the long-term consequences of BTM, need for taking iron
tablets and the role of premarital screening test to diagnose affected fetus. And at the end of this session, couples
were asked “Do you have any questions?”

The current study was carried out after receiving approval of the Ethics Committee of Zahedan University of
Medical Sciences ir.zaums.rec.1394.108- 2015 and registered
in IRCT 2015061022651N1-1st Aug 2015.

3.7. Outcomes
For the MI and routine care groups, the outcomes
were evaluated within two phases; first, one month’s postintervention (the number of participants attending the
PCC to re-evaluate red blood cell indices, and if needed,
other laboratory testing), and second, five months later
(the number of participants who attended the PND center
for genetic testing).
3.8. Statistics
Data were analyzed using SPSS version 16. The study
employed two-tailed tests to compare the variables between MI and control groups. Normality of continuous
variables was tested using Shapiro-Wilk test. Data (age)
without a normal distribution were analyzed performing
Mann-Whitney U test. Additionally, Chi-square and the
Fisher exact tests were run to analyze categorical and binary data. Kirwood and Sterne noted that when the numbers in the 2 × 2 table are very small, the Fisher exact test
should be used (24); and when the numbers in the 2 × 3 table are very small, the Monte Carlo test is used. Finally, relative risk (25) and preventive fraction (PF) were calculated to
show the percentages of non-compliance that can be prevented if couples take part in the MI sessions, compared to
those who do not receive MI.
Shiraz E-Med J. 2016; 17(10):e41381.

4. Results
Figure 2 demonstrates the flow of participants. Of the
160 females and males (40 couples in each group) participating in the study, 16 participants were diagnosed with
BTT. These participants were only excluded from iron supplementation program, but were included in the counseling program and tested to determine the carrier status of
their couples.
In the MI group, all the participants (80 males and females) took part in the three MI sessions. The mean ages
of the control and MI groups were 22.58 ± 5.39 years (age
range: 14 - 39 years) and 22.30 ± 5.06 years (age range: 14 37 years), respectively. The results of Mann-Whitney U test
for the age of the participants in the MI and control groups
showed no statistically significant differences (Z = 0.091; P
= 0.9). The remaining demographic characteristics of the
two groups are exhibited in Table 2.
4.1. Compliance
Regarding attendance of follow-up, 9.86% participants
from the MI group and 26.03% participants from the routine care group did not attend the first follow-up in the first
post-intervention month (Table 3). The most common reasons not for refer to the PCC among participants in the MI
group were: geographical distance with the PCC (living in
rural areas), out of town (because of job, or being a soldier)
and the worry that they were forced to cancel their wedding.
The benefit of MI was only evident in referring to
the PCC to re-evaluate red blood cell (RBC) indexes, and
if needed, other laboratory testing to discriminate between iron deficiency anemia, beta-thalassemia trait and
5
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Table 2. Comparison of the Demographic Variables Between the Groups Based on Gendera

Male

P Value

MI

Routine Care

Yes

31 (77.5)

31 (77.5)

No

9 (22.5)

9 (22.5)

Baloch

26 (65)

27 (67.5)

Fars

14 (35)

13 (32.5)

35 (87.5)

32 (80)

5 (12.5)

8 (20)

Primary to secondary
school

24 (60)

19 (47.5)

High school diploma

6 (15)

University graduated

Female

P Value

MI

Routine Care

33 (82.5)

31 (77.5)

7 (17.5)

9 (22.5)

26 (65)

28 (70)

14 (35)

12 (30)

34 (85)

34

6 (15)

6

21 (52.5)

25 (62.5)

13 (32.5)

8 (20)

8 (20)

10 (25)

8 (20)

11 (27.5)

7 (17.5)

11 (27.5)

7 (17.5)

-

-

4 (16)

1 (2.5)

Health insurance coverage
1

0.7

Ethnicity
1

0.8

Place of residence
Town
Village

0.5

1

Education
0.1

0.5

Occupation
Laborer

0.4

State employee Self

4 (10)

6 (15)

Employed

18 (45)

23 (57.5)

2 (5)

2 (5)

Others

7 (17.5)

4 (10)

34 (85)

37 (92.5)

Cousin

16 (40)

13 (32.5)

16 (40)

13 (32.5)

Common ancestor

12 (30)

19 (47.5)

12 (30)

19 (47.5)

No family relationship

12 (30)

8 (20)

12 (30)

8 (20)

Yes

7 (17.5)

4 (10)

8 (20)

4 (10)

No

33 (82.5)

36 (90)

32 (80)

36 (90)

Yes

1 (2.5)

1 (2.5)

4 (10)

1 (2.5)

No

39 (97.5)

39 (97.5)

36 (90)

39 (97.5)

0.43b

Family relationship
0.2

0.2

Family history of marriage
between thalassemia
carriers
0.5

0.5

Family history of members
with β -thalassemia majorb
1

0.3

Abbreviation: MI, motivational interviewing.
a
Values are expressed as No. (%).
b
Because four cells were expected count less than five and it was not possible to integrate cells, the Monte Carlo test was used.

other haemoglobinopathies. Consequently, the RR=0.38
reflected a positive association, and PF indicated a 62% reduction in non-attendance in the first follow-up in the MI
group.
A total of 86 participants were categorized at low- or
high-risk of having children with BTM, and needed to refer
6

to the PND center for genetic testing. At five months, there
was not statistically significant difference in referring to
the PND center between the MI and control groups. Moreover, the data showed that MI prevented only 17% of the
noncompliance cases after five months (Table 3).
Within five months, 12 eligible couples who replied the
Shiraz E-Med J. 2016; 17(10):e41381.
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Table 3. Comparison of Compliance With Carriers Screening for Beta-Thalassemia Trait With Relative Risk and Preventive Fraction for Selected Outcomesa

Routine Care

MI

Yes

54 (73.97)

64 (90.14)

No

19 (26.03)

7 (9.86)

73 (100)

71 (100)

Yes

2 (5.26)

10 (20.83)

No

36 (94.74)

38 (79.17)

38 (100)

48 (100)

P Value

RR (95% CI)

PF

0.017

0.38% (0.17 - 0.84)

0.62

0.05

0.83% (0.71 - 0.98)

0.17

Refer to the PCC to
re-evaluate the indexes
after one month

Total
Refer to the PND center for
genetic testing after 5
monthsb

Total

Abbreviations: PCC, premarital counseling center; PND, prenatal diagnosis; MI, motivational interviewing.
a
Values are expressed as No. (%).
b
Based on the blood indexes and further investigations, couples were categorized into: no need to fallow up (14 in the routine care and 16 in the MI group), other
haemoglobinopathies (two in the routine care group), and inconclusive (38 in the routine care and 48 in the MI group). Couples in the third group were referred to the
PND center for genetic testing.

phone call were asked about their reasons for not referring to the PND center for genetic testing. The factors influencing referral for genetic testing in order of importance
were: lack of health insurance coverage (seven couples),
lack of time (four couples), need for parental consent (one
couple), divorce (one couple), and not a top priority as one
couple stated, genetic testing should be performed before
pregnancy.
5. Discussion
The trial was designed to examine the efficacy of MI in
encouraging couples to refer to the PCC for reevaluation of
blood indexes and, if needed, to the PND center for genetic
testing. The first phase of the study was consistent with the
objective of MI (evokes self-motivation), and increased selfreferral to the PCC for reevaluation of blood indexes one
month post-intervention.
Previous studies proposed that the rate of short-term
therapeutic compliance was about 70%-80% for different
patient populations and diseases. While, the lowest rate
of compliance (20% - 30%) was associated with lifestyle
changes (26, 27). The current study results showed that the
rate of short-term compliance with the first phase of BT
screening program was 90.14%, although it was necessary
for high-risk couples to return to the PCC after one month
(of initiating iron supplementation) for re-evaluation of
blood indexes and differential diagnosis of thalassemia
and iron deficiency.
In fact, the couples who did not return to the PCC were
not able to obtain the necessary certification to register
Shiraz E-Med J. 2016; 17(10):e41381.

their marriage officially. Therefore, a part of the observed
compliance in the first phase might be associated with this
issue. Ryan noted that external regulation is a short-term
approach to change (and sustaining positive behaviors),
which underscores the role of motivation (28).
The preventive fraction showed that despite the external regulation and force applied to the two groups, for
blood screening tests, MI could significantly lower the rate
of non-compliance 0.62% with BT screening tests. Studies suggested that efficacy of MI might be due to its collaborative nature rather than the one-way flow of information and that the counselor’s skill of empathic understanding can provide a safe atmosphere that paves the way
for acceptance and positive changes (29). Thus, MI is a directive method to enhance intrinsic motivation and instigating change in a predetermined direction while working with patients/clients who are ambivalent or in the precontemplation stage (28, 30, 31).
In the second phase, the outcomes manifested a compliance rate of 20.83% (PF= 17%) in eligible couples who had
to refer to the PND center for genetic screening tests, at five
months follow-up. This rate was very low in comparison
with the first phase, but compared to the pilot study (8.93%
in 2014) and control group (5.26%) was about 2.3 and four
times higher, respectively.
The reduced compliance rate can occur for a variety of
reasons. First, the genetic screening tests for BT screening
program (after blood screening tests to register marriage
officially) is not mandatory; which can partly explain the
role of the external regulation and force on compliance
with blood screening tests. Second, the couples catego7
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rized as low-risk were told that the risk of having a baby
with BTM was very low and genetic testing was not mandatory. Schneider proposed that not having a health care
provider’s recommendation is the most important predictor of not performing genetic testing (32). In the present
study, no one in the low-risk group referred for genetic
testing to the PND. According to Ryan, an individual may
lose his/her motivation when he/she does not benefit from
change or simply does not deem it as important (28).
Finally, in accordance with the current study findings
regarding the high-risk group, Backes argued that even
with selective referral, patient compliance was still a major
problem and indicated that only 28% of all eligible patients
referred to a genetic counselor (33). According to Elwyn,
while MI is most useful in situations that commonly require behavior change to improve health outcomes, other
methods (e g, shared decision making) help couples to
make decisions where there is more than one option to
choose (25). As a result, in the present study, the elements
of both MI (in phase 1) and shared decision making (in
phase 2) may be necessary to obtain better results in the
second phase.
There were a number of limitations to the present
study. First, considering ethical (consent permission) issues and sense of threat, authors were not able to address
fidelity. Second, in the first phase, authors were not able
to measure the net effect of MI (without the role of mandating) on referring to the PCC, although it was applied to
both groups. Third, limited sample size and lack of qualitative data that could help with understanding couples’
real reasons for noncompliance and not referral to the PND
center for genetic testing. Despite these limitations, the
present study, as the first study on this issue showed that
MI may promote efficacy of compliance with BT screening
program in the short-term interventions.
5.1. Conclusions
In summary, MI with its goal-oriented nature and directive method seems to be efficient in increasing short-term
compliance with BT screening program. The current study
results showed that self-motivation and mandatory rules
affect compliance with the BT screening program. Thus, to
increase long-term compliance with this program, it is necessary to conduct a qualitative study to identify factors contributing to non-compliance. Also, the elements of shared
decision making may be necessary to obtain better results
in the second phase.
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