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Abstract 

Background Pre‑existing diabetes mellitus (DM) is a challenging pregnancy complication as poor glycemic control 
is associated with adverse maternal and fetal outcomes. In this study, we aimed to investigate DM‑related knowledge, 
attitudes, preconception care practices, and contraceptive prevalence in women with DM.

Methods This descriptive cross‑sectional survey was conducted among reproductive‑aged Thai women receiv‑
ing DM treatment at King Chulalongkorn Memorial Hospital between August 1, 2021, and June 30, 2022. Patients 
with DM who were not pregnant or trying to conceive and could be contacted via the phone were included 
and a validated self‑administered questionnaire was distributed electronically.

Results A total of 238 participants were included in the final analysis, yielding 69.4% response rates. The mean 
(standard deviation) score for knowledge of pregnancy planning and pregnancy‑related risks was 6.8 (3.5) out of 15. 
Only about half of the participants had discussed pregnancy planning with their physicians. Multivariable analysis 
showed that younger age at DM diagnosis, non‑Buddhism, married, higher education, and medical personnel were 
significantly associated with higher knowledge scores. Women aged > 45 years and those with higher practice scores 
had significantly higher adjusted odds of using highly effective contraception; the most common methods included 
male condoms and combined oral contraceptive pills. There was an unmet need for contraception in 9.5% of women 
with DM.

Conclusions Although highly effective contraception is safe for patients with DM, only about half of our partici‑
pants used tier one or two contraceptives or had received consultation regarding preconception planning. There 
was a notable gap in care coordination among specialists; integrating reproductive healthcare into DM therapy would 
improve access to preconception care.
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Plain language summary 

We aimed to study the knowledge, attitudes, preconception care practices, and contraceptive usage among women 
with diabetes mellitus (DM) who were of reproductive age. A survey was conducted among Thai women receiving 
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DM treatment at a university hospital. The results showed that participants had limited knowledge about pregnancy 
planning and diabetic‑related risks. Only half of them had discussed pregnancy planning with their doctors. Factors 
such as younger age at DM diagnosis, being non‑Buddhism, being married, having higher education, and being med‑
ical personnel were associated with higher knowledge scores. Older women and those with better practice scores 
were more likely to use highly effective contraception. However, there was still a need for contraception in some 
women with DM. We concluded that there was a lack of integration between specialists in reproductive healthcare 
and DM therapy, and improving this coordination would enhance access to preconception care for women with DM.

Introduction
Diabetes mellitus (DM), a hyperglycemic state resulting 
from improper glucose metabolism, is a chronic disease 
that significantly influences the lives and well-being of 
individuals worldwide [1]. The International Diabetes 
Federation projects that the global prevalence of DM will 
increase from 10.5% (536.6 million people) in 2021 to 
12.2% (783.2 million people) in 2045 [1]. In 2021, it was 
estimated that 10.2% of women worldwide aged 20–79 
have DM [1]. According to the Thai National Health 
Examination Survey 2004–2014, the prevalence of DM 
in Thai adults older than 20 years is 9.9%, with a higher 
prevalence among women [2]. The prevalence of DM is 
increasing in Thai women. Furthermore, women in Thai-
land have a higher proportion of undiagnosed DM than 
men, reaching up to 45% of women [2].

Pre-existing DM primarily refers to type 1 or 2 DM 
diagnosed before pregnancy, which complicates 1–2% of 
all pregnancies and accounts for 13–21% of DM cases in 
pregnancy [3, 4]. This condition substantially threatens 
maternal and perinatal outcomes, including miscarriage, 
congenital anomalies, preterm birth, preeclampsia, and 
increased perinatal morbidity and mortality [5–7]. An 
increase in hemoglobin A1c (HbA1c) levels from 5.6 to 
6.8% can triple the risk of congenital abnormalities [8, 
9]. Good glycemic control before conception reduces 
the incidence of congenital anomalies and may miti-
gate the risk of preterm birth [10]. Preconception care 
improves glycemic control in early pregnancy, thus mini-
mizing poor pregnancy outcomes [10]. The American 
Diabetes Association recommends that routine diabetic 
care by maintaining HbA1c levels at lower than 6.5% is 
essential to reduce adverse pregnancy outcomes among 
all diabetic women with reproductive capability before 
conception and throughout pregnancy [11]. Another cru-
cial component of preconception care is ensuring that 
women use effective contraception until their treatment 
regimen and HbA1c are optimized for pregnancy [11].

Medical societies recommend at least annual precon-
ception care for all women of reproductive age who have 
DM since they may be at risk of pregnancy between visits 
[12]. All women of reproductive age with type 1 or 2 DM 
should be educated about the potential consequences of 

DM, the effect of its medications on maternal and fetal 
outcomes, and the impact of pregnancy on their DM 
treatment and co-existing conditions. Standard DM care 
should include contraceptive counseling, which is funda-
mental to sexual and reproductive health care. Despite 
numerous efficient contraceptive options, women with 
DM tend to use no contraception compared to those 
with normoglycemia [13]. In addition, they tend to 
receive less guidance on long-acting reversible contra-
ception (LARC) initiation, despite medical societies rec-
ommending the safety of LARC use among women with 
DM [7, 8, 14]. Contraceptive implants and intrauterine 
devices (IUDs), classified as LARC, have particular sig-
nificance for women diagnosed with diabetes mellitus 
due to their established safety profile, capacity to miti-
gate user-related errors, and ability to offer more reliable 
contraception [15, 16]. By minimizing the likelihood of 
unwanted pregnancies that may lead to difficulties, these 
methods can effectively contribute to the overall well-
being of women with diabetes mellitus. Although there 
is an increasing trend of DM among Thai women, few 
studies have investigated preconception care and contra-
ceptive prevalence in this population [17]. Accordingly, 
we aimed to explore the knowledge, attitudes, and prac-
tices regarding perception planning among Thai women 
of reproductive age. We also investigated the prevalence 
and factors associated with contraceptive use.

Methods
Study setting and design
We conducted a descriptive cross-sectional study at the 
King Chulalongkorn Memorial Hospital (KCMH) from 
August 1, 2021, to June 30, 2022. It is a tertiary referral 
hospital in Bangkok, Thailand, and a residency training 
site for many clinical areas. KCMH serves approximately 
1200–1500 diabetic outpatients each year. Patients with 
non-complicated type 2 DM attended the Internal Medi-
cine Outpatient Clinic. In contrast, all patients with 
type 1 DM, complicated type 2 DM, and some other 
DM patients attended the Internal Medicine and Dia-
betic, Thyroid, and Endocrinology Outpatient Clinic. 
The KCMH preconception and family planning clin-
ics are only available by appointment rather than on a 
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walk-in basis. The clinic offers the following contracep-
tive methods: combined oral contraceptive pills (COCs), 
progestin-only pills (POPs), depot medroxyprogesterone 
acetate (DMPA), levonorgestrel and etonogestrel con-
traceptive implants, copper intrauterine device (copper 
IUD), levonorgestrel intrauterine system (LNG-IUS), 
male and female sterilization, and condoms. LARC is 
free of charge for adolescents and includes levonorgestrel 
or etonogestrel implants and copper IUD. Moreover, 
those who physically resided in Bangkok were partially 
reimbursed for LARC in accordance with the Thailand 
National Health Security policy. Healthcare programs 
cover female sterilization to varying degrees. Other 
forms of contraception were not covered by health insur-
ance programs. In Thailand, combined hormonal contra-
ceptives and POPs are available in pharmacies without a 
prescription.

Study participants and eligibility
Thai women aged 18–49 years with a minimum one-year 
history of DM were eligible for this study. We included 
all reproductive-aged women regardless of their current 
sexual activity status to align with guidelines advocating 
preconception care for all women with diabetes mellitus.

Patients with type 1 and 2 DM (I10.x according to the 
International Classification of Diseases-10) were enrolled 
[18]. Women were excluded if they met any of the fol-
lowing conditions: (1) an unspecified type of diabetes, 
(2) could not be reached by the registered phone contact, 
(3) being pregnant or trying to conceive, (4) a history of 
hysterectomy and/or bilateral salpingo-oophorectomy, 
(5) had reached natural menopause, or (6) were not inter-
ested in participating in the survey. Each participant was 
compensated with 300 THB (approximately 10 USD) for 
their time after completing the questionnaire.

Sample size
The sample size was determined using the finite popula-
tion proportion formula and the following parameters: 
proportion of contraceptive usage among Asians with 
diabetes, 82.1% [13]; confidence interval, 95%; and mar-
gin of error, 5%. The total sample size was calculated to 
be 226. We chose to focus on contraceptive prevalence 
as it provides a real-world indicator of the effectiveness 
of preconception care delivery in this patient population. 
This approach allows us to evaluate how well preconcep-
tion care practices are being implemented and received.

Measurement tools
Based on an extensive literature review, we devel-
oped a self-administered questionnaire in the Thai 
language [13, 19–22] and assessed its content validity 

and reliability. This questionnaire was validated by an 
endocrinologist (WN) and two family planning experts 
(SS and UJ). All items attained an item-level Content 
Validation Index (I-CVI), and the scale-level Content 
Validation Index (CVI) reached scores exceeding 0.8. 
Additionally, a pilot comprehension test involving 10 
volunteers was conducted to enhance the clarity of the 
survey questions. The test–retest reliability analysis 
revealed reliabilities of 0.8 and 0.9. The demographics, 
reproductive history, diabetic status and other comor-
bidities, knowledge, attitudes, and practices regard-
ing preconception care were covered in this five-part 
questionnaire. Age, address, religion, reimbursement, 
marital status, highest educational attainment, occu-
pation, income, number of living children, and contra-
ceptive history were all included in the demographic 
and reproductive history information [19]. Age at DM 
diagnosis, disease activity, DM-related complications, 
current DM medication, and other comorbidities were 
all considered when determining DM status and other 
comorbidities [19]. This section’s information was con-
firmed with the participant’s electronic medical record 
(EMR), and the discrepancy was verified based primar-
ily on the data from the EMR. Knowledge regarding 
preconception planning was divided into two parts. The 
first section, primarily based on knowledge of preg-
nancy planning and pregnancy-related risks, included 
13 true/false questions and two fill-in-the-blank ques-
tions about the optimal level of glycemic control before 
conception [21]. We scored one point for each correct 
answer and zero for each incorrect answer or response 
to “Do not know.” The second section included ten 
true/false questions regarding the safe use of each con-
traceptive in patients with DM [9]. The attitude section 
included four subtopics: susceptibility to negative out-
comes of sexual activity, severity to negative maternal 
and perinatal outcomes of sexual activity, benefits of 
preconception planning, and barriers to preconception 
care and access to contraceptives, with responses rang-
ing from ‘least likely’ (scored 1) to ‘most likely’ (scored 
5) [20]. Concerning the first two components, a higher 
attitude score indicated greater concern for individual 
health. A higher attitude score in the third component 
represented awareness about the benefits of precon-
ception care. In the final section, the higher the atti-
tude score, the greater the participant’s concern about 
access to preconception care and contraceptives. The 
practice section consisted of eight questions about the 
participant’s experience with sexual and reproductive 
planning, with the same scoring system as the knowl-
edge and attitude section for the first five questions [13, 
20, 22]. The other three questions used multiple-choice 
answers to inquire about participants’ experiences.
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Data collection and management
From April 1, 2021, to April 30, 2022, a list of reproduc-
tive-aged diabetic female patients at KCMH’s Internal 
Medicine and Diabetic, Thyroid, and Endocrinology Out-
patient Clinic was retrieved and compiled by verifying 
outpatient records using the International Classification 
of Diseases, Tenth Revision. In total, 649 women with 
DM were included in the eligibility evaluation list. A brief 
telephone interview was conducted to determine eligibil-
ity. If the potential participants did not respond to the ini-
tial call, five attempts were made to contact them. Finally, 
our study included 238 eligible DM patients (Fig.  1). 
Three research assistants gathered the DM-related clini-
cal data from the KCMH’s EMRs. Participants were asked 
to complete a self-administered questionnaire using the 
smartphone application “Line official account [23]”. Those 
unfamiliar with the electronic questionnaire were given 
an appointment for a self-administered questionnaire at 
the KCMH family planning clinic. Before beginning the 
study, all research team members were trained in par-
ticipant recruitment, obtaining informed consent, and 
data collection. The principal investigator (KP) checked 

the correctness of the data abstraction according to the 
research protocol. We managed online surveys and data-
bases using Research Electronic Data Capture (REDCap) 
Software, hosted at Chulalongkorn University’s Faculty of 
Medicine [24, 25].

Variables
Contraceptive use was defined as any contraceptive 
method used over the past 12 months. The contraceptive 
method was classified by its effectiveness: highly effective 
contraception was defined as contraceptive methods that 
cause less than one pregnancy per 100 women in a year 
(male and female sterilization, contraceptive implant, and 
IUD); moderately effective contraception was defined as 
contraceptive methods that caused one to 12 pregnan-
cies per 100 women per year (COCs and patch, POPs, 
and DMPA); less effective contraception was defined as 
contraceptive methods leading to less than 18 pregnan-
cies per 100 women in a year (male condoms, female 
condoms, withdrawal, and fertility awareness [26]. The 
modern contraceptive method is identified as a product 
or medical procedure that interferes with reproduction 

Excluded (n = 2)
• Unspecified type of DMa (n = 2) 
• Could not reach out by telephone

(n = 183)

Enrollment

Assessed for eligibility (n = 649)

Eligible participants (n = 464)

Excluded (n = 121)
- Previous hysterectomy (n = 40)
- Previous bilateral salpingo-

oophorectomy (n = 2)
- Previous hysterectomy with bilateral 

salpingo-oophorectomy (n = 7)
- Natural menopause (n = 39)
- Patient’s age > 49 years (n = 9)
- Foreigner (n = 8)
- Intellectual disability (n = 2) 
- Othersb (n = 14) 
Declined to participate (n = 105)

Analysed (n = 238)Analysis

Fig. 1 Participants recruitment flowchart. a Categorized from electronic medical record according to International Classification of Diseases‑10 
(ICD‑10) code. b Others including blindness, pituitary tumor with post‑surgery, intellectual disability, death, and wrong code of diagnosis
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after sexual intercourse [26]. If a participant used dual 
methods, the most effective method was considered the 
primary contraceptive. According to the American Col-
lege of Obstetricians and Gynecologists, tier one and two 
contraceptives include sterilization, hormonal contracep-
tion, and lactation amenorrhea [27]. An unmet need for 
contraception referred to fertile women who were not 
taking any contraception but desired to delay the sub-
sequent pregnancy [28]. Contraceptive prevalence was 
specifically calculated for those sexually active, defined 
as engaging in sexual activities with a male partner in the 
past 12  months, consistent with the study’s 12-month 
time frame for assessing contraceptive use.

Data analysis
Data analysis was performed using STATA version 17 
(StataCorp. 2021. Stata Statistical Software: Release 17. 
College Station, TX: StataCorp LLC.). Means with stand-
ard deviation (SD) and medians with interquartile range 
(IQR) were reported for normally and non-normally dis-
tributed data, respectively. Frequency and percentage 
were used to summarize categorical data.

A linear regression analysis was performed to explore 
the associations of demographics and clinical factors with 
the knowledge scores, focusing on pregnancy planning 
and pregnancy-related risks and reporting the mean dif-
ference and 95% CIs. We conducted a logistic regression 
analysis to investigate the factors associated with highly 
effective contraceptive use only among participants who 
reported sexual activity within the past 12  months and 
with the sub-questions pertaining to contraceptive prac-
tice; the results are presented as odds ratios (ORs) with 
95% CIs. All significant variables with p-values less than 
0.20 in the univariable regression analysis were included 
in the multivariable model. A two-way p-value of less 
than 0.05 was considered statistically significant.

Results
A total of 238 participants were included in the final anal-
ysis, yielding 69.4% (238/349) response rates, as shown in 
Fig. 1. Among them, 127 participants were from the Out-
patient Department of Internal Medicine, and 111 were 
from the Diabetic, Thyroid, and Endocrinology Outpa-
tient Clinic. Six participants, who were unfamiliar with 
the electronic questionnaire, completed a self-adminis-
tered questionnaire at the KCMH Family Planning Clinic.

Sociodemographic and clinical characteristics
Basic participant characteristics are presented in Table 1. 
The mean (SD) age among participants was 39.5 (7.9) 
years. The majority of respondents in our study resided 

Table 1 Socio‑demographic and obstetric characteristics of 
women with diabetes (N = 238)

a Including other provinces in Thailand
b Including healthcare professionals, office workers, and civil servant
c Including self-employed
d Including students and others

Variables Total (N = 238) n (%)

Age

 Mean ± SD 39.5 ± 7.9

 Median (IQR) 41.5 (12)

Age group

 ≤ 19 years 1 (0.4)

 > 19–24 years 13 (5.4)

 > 24–35 years 56 (23.5)

 > 35–45 years 103 (43.3)

 > 45 years 65 (27.3)

Address

 Bangkok 134 (56.3)

  Othersa 104 (43.7)

Religions

 Buddhism 228 (95.8)

 Christianity 3 (1.3)

 Islam 6 (2.5)

 No religion 1 (0.4)

Reimbursement

 Universal Coverage Scheme 57 (24)

 Social Health Insurance Scheme 62 (26.1)

 Self‑reimbursement 23 (9.7)

 King Chulalongkorn Memorial Hospital Officers 49 (20.6)

 Civil Servant Medical Benefit Scheme 40 (16.8)

 Missing data 7 (2.9)

Marital status

 Married or cohabiting 133 (55.9)

 Single 93 (39.1)

 Divorced/Widow 12 (5)

Highest education attainment

 Primary 6 (2.5)

 Secondary 42 (17.7)

 Vocational 35 (14.7)

 Bachelor’s degree or higher 155 (65.1)

Occupation

 Professional/  skilledb 129 (54.2)

  Unskilledc 46 (19.3)

  Unemployedd 63 (26.5)

Number of Living children

 0 127 (53.4)

 1 56 (23.5)

 2 49 (20.6)

 3 6 (2.5)
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in Bangkok (56.3%), were Buddhist (95.8%), held a bache-
lor’s degree or higher (65.1%), and had never had children 
(53.4%). Most women (26.1%) were covered by the Social 
Health Insurance Scheme and the Universal Health Cov-
erage Scheme (24%). Most women (55.9%) stated that 
they were married or cohabiting. The median (IQR) age 
at diagnosis of DM among all participants was 32 (20) 
years. The most common DM-related complications were 
diabetic ophthalmopathy (16%) and diabetic nephropa-
thy (15.6%). The most common associated comorbidities 
were hypertension (39.9%) and dyslipidemia (39.1%) [See 
Additional file 1: Table S1].

Knowledge, attitude, and practice 
regarding preconception care
The mean (SD) score of preconception care score focus-
ing on pregnancy planning and pregnancy-related 
risks was 6.8 (3.5) out of 15. The percentage of correct 
responses to the knowledge questions regarding preg-
nancy planning and pregnancy-related risks is shown 
in Additional file 1: Table S2. Less than half of our par-
ticipants knew that insulin was safe during pregnancy. 
Figure  2 depicts the percentage of correct responses 
regarding the safety of each contraceptive among patients 
with DM. The methods with the most correct responses 
were tier one and two; however, only approximately half 
responded correctly. Table 2 shows the factors associated 
with knowledge scores focusing on pregnancy planning 
and pregnancy-related risks by univariable and multi-
variable linear regression analyses. Multivariable analysis 
showed that increasing age at the time of diagnosis was 
significantly associated with lower knowledge scores. 

Compared to those whose DM diagnosis was made at an 
age equal to or less than 35 years, those whose DM diag-
nosis was made at the age > 35–45  years and > 45  years 
had significantly lower knowledge scores of which the 
adjusted mean difference and (95% CIs) were −  1.17 
(− 2.05, − 0.29) and − 2.01 (− 3.80, − 0.38), respectively. 
Religion, marital status, education, and occupation were 
significantly associated with knowledge scores in multi-
variable analysis. Buddhist participants had lower knowl-
edge scores compared to other groups, with an adjusted 
mean difference (95% CI) of −  2.44 (−  4.41, −  0.46). 
Compared to single participants, married or cohabiting 
participants had significantly higher knowledge scores, 
with an adjusted mean difference (95% CI) of 1.91 (1.09, 
2.73). The adjusted mean difference and 95% CI of par-
ticipants who earned a bachelor’s degree or higher was 
1.78 (0.93, 2.63) compared to those who earned a lower 
degree. Compared to non-medical personnel, those who 
were medical personnel had significantly higher knowl-
edge scores, of which the adjusted mean difference and 
(95% CI) were 1.35 (0.25, 2.45).

Additional file  1: Table  S3 displays the attitudes of 
women with DM regarding preconception care. Par-
ticipants were concerned about their health and had 
immense awareness of the benefits of preconception 
care. They had some concerns about access to pre-
conception care and contraceptives. Additional file  1: 
Table  S4 shows the participants’ experiences regarding 
sexual and reproductive planning. The median (IQR) 
score of practice towards confidence in family planning 
practice was 2 (2). About half of the participants (53.8%) 
had discussed pregnancy planning with their internists 

Fig. 2 Proportion of respondents who correctly answered the question on the safe use of each contraceptive. COCs = Combined oral contraceptive 
pills. POPs = Progesterone‑only pills. DMPA = Depot medroxyprogesterone acetate. IUD = intrauterine device. LAM = Lactation amenorrhea
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Table 2 Factors influencing pregnancy planning and pregnancy‑related risk knowledge scores by linear regression (N = 238)

a Adjusted multivariable model including age at diabetes diagnosis, religions, marital status, education, and occupation and current employment status
b Including other provinces in Thailand
c Including Christianity, Islam, and no religion
d Including students, self-employed, office workers, civil servants, and others
e Including healthcare professional
f Including diabetic ophthalmopathy, diabetic nephropathy, diabetic neuropathy, ischemic and hemorrhagic stroke, and peripheral arterial disease

Factor Univariable model Multivariable  modela

Mean difference (95% CI) P-value Mean difference (95% CI) P-value

Type of DM

 Type 1 − 0.21 (− 1.62, 1.21) 0.78

 Type 2 Reference

Age group

 ≤ 35 years Reference

 > 35–45 years 0.26 (− 0.78, 1.30) 0.62

 > 45 years − 0.32 (− 1.47, 0.84) 0.59

Age at diabetes diagnosis

 ≤ 35 years Reference Reference

 > 35–45 years − 0.92 (− 1.85, 0.01) 0.05 − 1.17 (− 2.05, − 0.29) < 0.01

 > 45 years − 2.11 (− 3.95, − 0.26) 0.03 − 2.09 (− 3.80, − 0.38) 0.02

Address

 Bangkok 0.50 (− 0.38, 1.37) 0.26

  Othersb Reference

Religions

 Buddhism − 2.12 (− 4.26, 0.02) 0.05 − 2.44 (− 4.41, − 0.46) 0.02

  Othersc Reference Reference

Reimbursement

 Universal Coverage Scheme − 2.09 (− 3.57, − 0.61) 0.01

 Social Health Insurance Scheme − 0.56 (− 2.01, 0.90) 0.46

 Self‑reimbursement and missing data Reference

 King Chulalongkorn Memorial Hospital Offic‑
ers and Civil Servant Scheme

− 0.33 (− 1.71, 1.05) 0.64

Marital status

 Married 1.41 (0.55, 2.26) < 0.01 1.91 (1.09, 2.73) < 0.01

 Single or divorced Reference Reference

Highest education attainment

 Lower than tertiary level Reference Reference

 Bachelor’s degree or higher 1.57 (0.68, 2.46) < 0.01 1.78 (0.93, 2.63) < 0.01

Occupation and current employment status

  Othersd Reference Reference

 Professional/  skillede 1.29 (0.12, 2.46) 0.03 1.35 (0.25, 2.45) < 0.01

Current contraceptive method

 Yes 1.20 (0.31, 2.10) 0.01

 No Reference

Comorbiditiesf

 Yes 0.71 (‑0.44, 1.85) 0.22

 No Reference

 No data − 1.39 (− 2.34, − 0.44) < 0.01
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or endocrinologists. Half of the individuals (51.7%) chose 
contraception based on recommendations from health-
care professionals. We conducted a subgroup analysis of 
participants who reported sexual activity in the previous 
12 months and found consistent results.

Contraceptive prevalence
About 70% of participants (168/238) were sexually active 
in the past 12  months. The contraceptive prevalence 
among this group was 90.5%, as shown in Table  3. The 
modern contraceptive prevalence was 81.6%. However, 
the prevalence of tiers one and two contraception was 
only 54.2%. There was an unmet need for contraception 
in 9.5% of participants. The most common method used 
was male condoms (29%), followed by combined oral 
contraceptive pills (24.3%).

Factors associated with highly effective contraceptive use
DM type was not associated with highly effective con-
traceptive use (Table  4). Multivariable logistic regres-
sion analysis showed that compared to those whose age 

was ≤ 35 years, those whose age was > 45 years were asso-
ciated with highly effective contraceptive use, of which 
the adjusted ORs (95% CI) was 4.88 (1.84, 12.93). Par-
ticipants who scored higher in the questionnaire about 
prevention against unplanned pregnancy or regarding 
confidence in sexual and reproductive planning practice 
were associated with highly effective contraceptive use, 
of which the adjusted ORs (95% CIs) were 3.78 (1.88, 
7.58) and 3.23 (1.41, 7.38), respectively.

Discussion
Contraceptive prevalence among sexually active women 
with DM was as high as 90.5%. This contraceptive preva-
lence was much higher than reported in the literature 
[13, 19, 29–31]. However, considering tiers one and two 
methods, the contraceptive prevalence was only approxi-
mately 54.2%. Male condoms and COCs, the most com-
monly used methods, had a very low perfect-use failure 
rate [32]. However, both methods may have a high typical 
usage failure rate [32]. The high prevalence of COCs used 
in this study was supported by their availability without 

Table 3 Contraceptive prevalence (N = 238)

a Depot medroxyprogesterone acetate
b Copper intrauterine device
c Levonogestrel intrauterine system
d Modern contraceptives including any medical intervention used for contraception [24]
e Tier 1 and 2 contraceptive prevalence include sterilization, hormonal contraception, and lactation amenorrhea [25]

Variables Total (N = 238) n (%)

Did not use contraceptives 86 (36.1)

 Not sexually active in the past 12 months 70 (81.4)

 Sexually active in the past 12 months 16 (18.6)

Use of contraceptive 152 (63.9)

 Combined oral contraceptive pills 37 (24.3)

 Contraceptive patch 0 (0)

 Progesterone‑only pills 1 (0.7)

  DMPAa 9 (5.9)

 Contraceptive implant(s) 7 (4.6)

 Female Sterilization 31 (20.4)

 Male Sterilization 2 (1.3)

 Copper  IUDb 1 (0.7)

 LNG‑IUSc 0 (0)

 Male condoms 44 (29)

 Female condoms 2 (1.3)

 Diaphragm 0 (0)

 Withdrawal method 14 (9.2)

 Lactation amenorrhea 1 (0.7)

Contraceptive prevalence

 Contraceptive prevalence among sexually active women 90.5 (152/168)

 Modern contraceptive prevalence among sexually active  womend 81.6 (137/168)

 Tier 1 and 2 contraceptive prevalence among sexually active  womene 54.2 (91/168)
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Table 4 Factors associated with highly effective contraceptive use by logistic regression among sexually active participants (n = 168)

Factor Univariable model Adjusted multivariable  modela

Odds ratio (95% CI) P-value Odds ratio (95% CI) P-value

Type of DM

 Type 1 2.22 (0.66, 7.52) 0.20

 Type 2 Reference

Age group

 ≤ 35 years Reference Reference

 > 35–45 years 1.19 (0.57, 2.46) 0.65 1.64 (0.74, 3.63) 0.22

 > 45 years 2.57 (1.11, 5.97) 0.03 4.88 (1.84, 12.93)  < 0.01

Age at diabetic diagnosis

 ≤ 35 years Reference

 > 35–45 years 1.68 (0.85, 3.33) 0.14

 > 45 years 3.09 (0.78, 12.29) 0.11

Address

 Bangkok 1.27 (0.69, 2.32) 0.45

  Othersb Reference

Religions

 Buddhism 0.85 (0.22, 3.29) 0.82

  Othersc Reference

Reimbursement

 Universal Coverage Scheme 1.13 (0.39, 3.28) 0.83

 Social Health Insurance Scheme 0.58 (0.20, 1.69) 0.32

 Self‑reimbursement and Missing data Reference

 King Chulalongkorn Memorial Hospital Officers 
and Civil Servant Scheme

0.75 (0.28, 2.01) 0.57

Marital status

 Married 0.81 (0.41, 1.61) 0.55

 Single or divorced Reference

Highest education status

 Lower than Bachelor’s degree Reference

 Bachelor’s degree or higher 0.62 (0.33, 1.15) 0.13

Occupation and current employment status

  Othersd Reference

 Healthcare professional 1.60 (0.68, 3.77) 0.28

Comorbiditiese

 Yes 0.58 (0.26, 1.29) 0.18

 No Reference

 Missing 0.79 (0.39, 1.58) 0.50

Knowledge score

 < median score Reference

 ≥ median score 0.64 (0.34, 1.21) 0.17

Attitude toward the negative consequence of sexual activity

 < median score Reference

 ≥ median score 0.95 (0.52, 1.75) 0.88

Attitude toward benefits of preconception planning

 < Median score Reference

 ≥ Median score 0.72 (0.39, 1.31) 0.28

Attitude toward barriers to contraception

 < Median score Reference

 ≥ Median score 1.18 (0.63, 2.20) 0.60
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a prescription. The hesitation among healthcare provid-
ers to recommend contraception to women with medical 
diseases may contribute to using non-prescription meth-
ods, such as COCs or condoms [33]. LARC is readily 
accessible, yet relatively few participants utilized it. Less 
than half of our participants correctly identified LARC as 
safe for women with DM; this may explain the low preva-
lence of LARC use. In addition, about half of the partici-
pants had never addressed preconception planning with 
clinicians. The lack of LARC counseling may be another 
explanation for our participants’ low LARC utilization 
[34]. High up-front costs, the stigma of accessing sexual 
and reproductive planning services among unmarried 
women, and apprehension of pain connected with LARC 
adoption may also be contributing factors [35, 36]. Incor-
porating reproductive health care into DM treatment will 
increase access to preconception care, which may lead to 
a greater prevalence of LARC use and a reduction in the 
rate of unintended pregnancies among women with dia-
betes [22, 37].

Our participants’ knowledge of pregnancy plan-
ning and pregnancy-related risks was insufficient, with 
a median knowledge score of approximately 40%. Less 
than half of our participants were aware that insulin is 
safe during pregnancy, although this observation may be 
influenced by the large proportion of nulliparous women 
in the study who may not have received specialized dia-
betes treatment counseling during pregnancy. This 
also reflects a broader issue of inadequate knowledge 

of glycemic management during pregnancy within the 
cohort. Less than half of the participants realized that 
IUDs were safe for women with DM. Despite evidence to 
the contrary, misconceptions regarding IUD safety cor-
roborate our findings and the rarity of IUD usage among 
Thais [38, 39]. Women who were diagnosed with DM at 
a younger age, not being Buddhist, were married, had 
higher educational levels, and worked as medical per-
sonnel were associated with higher knowledge scores, 
focusing on pregnancy planning and pregnancy-related 
risks. The higher knowledge scores among women with 
an earlier age at DM diagnosis may be due to more fre-
quent exposure to the healthcare system over a longer 
DM history. While we observed that non-Buddhist par-
ticipants scored higher, this finding warrants further 
investigation to elucidate the underlying factors. Religion 
is a complex variable that may serve as a proxy for vari-
ous other factors, such as socioeconomic status and edu-
cational attainment, which in turn could influence the 
participants’ knowledge levels. Married women may seek 
more information about pregnancy, realizing they are 
at risk of pregnancy. Our findings are consistent with a 
French multicenter cross-sectional study that found that 
women with higher educational levels had more knowl-
edge about pregnancy planning and pregnancy-related 
risks [29]. Highly educated individuals and medical per-
sonnel are more likely to seek health-related information 
and can distinguish or judge the reliability of information 
sources [40].

Table 4 (continued)

Factor Univariable model Adjusted multivariable  modela

Odds ratio (95% CI) P-value Odds ratio (95% CI) P-value

Practice toward a person who affects family planning  practicesf

 < Median score Reference

 ≥ Median score 0.88 (0.48, 1.61) 0.67

Practice toward prevention against unplanned  preganancyg

 < Median score Reference Reference

 ≥ Median score 3.24 (1.72, 6.13) < 0.01 3.78 (1.88, 7.58) < 0.01

Practice toward confidence in family planning  practiceh

 < Median score Reference Reference

 ≥ Median score 2.61 (1.25, 5.44) 0.01 3.23 (1.41, 7.38) 0.01
a Adjusted multivariable model including age group, practice toward prevention against unplanned pregnancy, and confidence in family planning practice
b Including other provinces in Thailand
c Including Christianity, Islam, and no religion
d Including students, self-employed, office workers, civil servants, and others
e Including diabetic ophthalmopathy, diabetic nephropathy, diabetic neuropathy, ischemic and hemorrhagic stroke, and peripheral arterial disease
f Including questions “How does the doctor or nurses’ advice affect your decision to practice family planning?” and “How do others (friends and family, health care 
providers, mass media) affect your motivation to practice family planning?”
g Including questions “When I have sex, I intend to use a birth control method that gives me full protection against unplanned pregnancy” and “When I have sex, I 
intend to always use some type of birth control to prevent an unplanned pregnancy”
h Including question “How confident are you that you are able to practice family planning correctly?
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Detailed perinatal care is required for women with 
preexisting diabetes; this care includes frequent blood 
glucose monitoring, insulin injections, and evaluation of 
microvascular complications. Preconception planning, 
which contributes to minimizing adverse pregnancy out-
comes, will aid these vulnerable women in preparing for 
these time-consuming procedures [10]. However, only 
half of our participants reported receiving preconception 
care, and only half of the individuals chose contracep-
tion based on recommendations from their healthcare 
professionals. Multispecialty care fragmentation impedes 
access to reproductive healthcare for participants in 
tertiary care settings [41]. A substantial gap exists in 
integrated care between specialties, especially in the mul-
tisystemic nature of DM [42].

Our results showed that women aged > 45  years and 
those with higher practice scores toward the preven-
tion of unplanned pregnancy or practice scores toward 
confidence in sexual and reproductive planning practice 
were associated with higher odds of using highly effec-
tive contraception. The most prevalent highly effective 
contraceptive use in our setting was sterilization, which 
is always associated with women’s age [43, 44]. A previ-
ous study showed that increasing age, higher income lev-
els, and receiving contraceptive counseling are related to 
contraceptive use among women with DM [30]. Incorpo-
rating reproductive healthcare into the management of 
diabetes will improve the quality of care, reduce health-
care expenditures, and boost patient satisfaction [4].

In our context, internists/endocrinologists and obste-
tricians/gynecologists should collaborate to provide 
annual preconception care, highlighting the safety of 
LARC use among all reproductive-aged diabetic women 
who do not wish to become pregnant. Consideration and 
implementation of effective multimedia technologies, 
such as educational interventions to increase awareness 
of glycemic control and appropriate preconception infor-
mation among women with DM, have been described as 
beneficial in prior publications [21, 44]. As of the fiscal 
year 2022, the Ministry of Public Health and the National 
Security Office of Thailand expanded the LARC reim-
bursement policy to cover all Thai women of reproduc-
tive age. Women with DM could have improved access to 
reproductive healthcare services if these obstacles were 
removed.

To the best of our knowledge, very few publica-
tions have focused on reproductive health care among 
women with DM in Thailand [17]. The strengths of this 
study are as follows. Women with type 1 and 2 DM were 
included in this study. We investigated the differences 
in knowledge regarding preconception care focusing on 

pregnancy planning, pregnancy-related risks, and factors 
associated with highly effective contraceptive use because 
these two conditions may be associated with different 
pregnancy outcomes [46]. However, because this study 
comprised a limited number of women with type 1 DM, 
the power of the test has been compromised. This could 
limit our ability to draw meaningful conclusions or detect 
significant differences (if any). Diabetes management and 
participant comorbidities were verified to confirm the 
correctness. This study was conducted at a tertiary refer-
ral center and residency training site in various clinical 
areas, including complicated DM cases. Finally, almost all 
contraceptives were readily available.

This study has several limitations; this was a descriptive 
cross-sectional study conducted at a single center. There-
fore, generalizability is restricted to urban and tertiary 
settings. While the primary focus of this study was to 
assess the impact of diabetes mellitus on preconception 
care knowledge, attitude, and practice, it is noteworthy 
that 63.5% of our participants had other comorbidities, 
which could also influence their preconception care 
knowledge, attitude, and practice. Due to the coronavirus 
disease of 2019 situation in Thailand, the eligibility of par-
ticipants was determined via short telephone interviews. 
Since only phone-reachable women were included in this 
study, selection bias must be addressed. Due to the nature 
of the survey, it was only possible to collect limited data. 
An in-depth interview may help us better understand 
the participants’ choice of contraception and their rea-
sons for not using it when they are at risk of pregnancy. 
In addition, few individuals used LARC in conjunction 
with highly effective contraception, restricting us from 
performing a subgroup analysis that concentrated on 
variables related to LARC usage. Since we hypothesized 
that this is a high-risk group for unintended pregnancy, 
we focused primarily on individuals who did not desire to 
conceive. Finally, we developed the questionnaire based 
on existing research that did not specify the score cutoff 
for each component [13, 19, 29–31].

Conclusions
The contraceptive prevalence among women with DM 
was high; however, only half of our participants used tier 
one or two contraceptives. Women with DM have some 
unmet demands for contraception. Furthermore, knowl-
edge regarding preconception planning was limited, and 
only half of the participants discussed it with their physi-
cians. In our setting, there was a significant gap in coordi-
nated care among specialties; incorporating reproductive 
health care into DM treatment will increase access to 
preconception care.
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