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ABSTRACT

Aims: Long-acting reversible contraception (LARC) offers numerous advantages in
preventing unintended pregnancies; however, its usage in Malaysia remains low. This
study aimed to determine the knowledge, attitude, and practice (KAP) levels regarding
LARC provision among primary healthcare workers (HCWs) and identify their associated
factors.

Methods: A cross-sectional study involving doctors and nurses with at least one year
of experience in maternal and child health (MCH) services at health clinics in Kelantan,
Malaysia, was conducted between July and September 2023. The level of KAPs towards
LARC provision was assessed using a self-administered questionnaire, which was
developed and validated by the research team.

Results: A total of 190 doctors and nurses were involved in the study [mean (standard
deviation) age: 38.36 (7.05) years; female: 86.3%]. The mean percentage scores for KAP
were 69.1%, 48.1%, and 64.1%. Knowledge of LARC provision was associated with being
a doctor [adjusted b=8.40; 95% confidence interval (Cl): 3.76, 13.05; p<0.001], having
formal LARC training (adjusted b=7.47; 95% Cl: 2.81, 12.12; p=0.002), and awareness of
LARC insertion services in their healthcare facility (adjusted b=8.92; 95% CI: 0.82, 17.02;
p=0.031). Additionally, HCWs with more years of experience in MCH service exhibited
more favorable attitudes (adjusted b=0.36; 95% CI: 0.23, 0.50; p<0.001) and practices
(adjusted b=0.74; 95% CI: 0.43, 1.04; p<0.001) towards LARC provision.

Conclusions: HCWs demonstrated relatively high knowledge and practice levels but
a less favorable attitude towards LARC provision, with these levels being associated
with the categories of HCWs, formal training, awareness of LARC services, and years of
experience in MCH.

Introduction

The unmet need for family planning, where fecund women

pose significant risks to maternal and child health (MCH), but
also have detrimental societal repercussions, including poorer
educational achievement, reduced labor force participation and

wish to delay or cease childbearing but do not use contraception,
is a significant public health concern issue. Malaysia faces a
notably high unmet need at 26.7%, surpassing other Asian
countries (1). This statistic correlates with the alarming
prevalence of unplanned pregnancies among Malaysian
women, reported at 33.0% (1). Unplanned pregnancies not only

economic instability (2,3).

Long-acting reversible contraceptive (LARC) methods,
including the intrauterine contraceptive device (IUCD) and
implant, are effective, safe, and long-lasting contraceptive
methods. They can be recommended as first-line contraception
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from adolescence to perimenopause, to prevent unintended
pregnancies (4). Nonetheless, the utilization of LARC in
Malaysia remains low. Out of 42.8% of women who use
contraception, merely 6.5% opted for IUCD, and 5.5% for
implant, respectively (1).

Healthcare workers (HCWs) serve as clients’ first point
of contact and main source of information when seeking
family planning services. However, their outdated knowledge
regarding LARC leads to the dissemination of inaccurate
information to clients, which can prevent clients from making
informed decisions about contraception (5,6). Moreover, HCWs
may sometimes impose additional barriers and restrictions on
providing LARC to specific clients based on factors such as the
patient’s medical condition, parity, or marital status. However,
these restrictions often do not align with established clinical
guidelines. For instance, a study in the United States revealed
that over one-fifth of HCWs deemed IUCD inappropriate for
nulliparous women or those with a history of pelvic inflammatory
disease (PID) or ectopic pregnancies (7). This contradicts the
medical eligibility criteria for contraceptive use established by
the World Health Organization (WHO) in 2015 (8). HCWs can
also act as barriers by not offering LARC methods to clients,
consequently restricting clients’ choices. A study revealed that
one-third of HCWs in the United States of America (USA) never
discuss implants with their clients (5).

Evaluating HCWSs' knowledge, attitudes, and practice (KAP)
can provide insights into the extent of misconceptions and
challenges in LARC provision. Furthermore, understanding
the factors influencing HCWs KAP helps tailor interventions
to specific HCWs' characteristics. Although numerous global
studies have examined HCWs’ KAP regarding LARC, limited
information is available on the validity and reliability of the
questionnaires used. Additionally, while extensive research has
focused on IUCD, studies assessing implants remain scarce.
A bibliometric analysis supports this, showing that research on
HCWs and IUCDs outnumbers research on implants by a three-
to-one ratio (9). A study in Malaysia assessed KAP with regard to
IUCD provision among doctors (10). However, the questionnaire
used in that study only underwent content validity and reliability
testing and did not assess KAP on implants. Furthermore, the
study focused exclusively on doctors, even though nurses play
a significant role in providing contraceptive services.

Therefore, this study aimed to determine the level of KAP
towards LARC (IUCD and implant) provision among doctors
and nurses, and their associated factors at government-based
health facilities in Kelantan, Malaysia. The study was conducted
using a questionnaire that was developed and validated by the
research team.

Methods

Study design and settings

This cross-sectional study was conducted between July
and September 2023 and included doctors and nurses from
16 government-based health clinics in Kelantan, Malaysia.
The study was conducted in accordance with the Declaration
of Helsinki and the good clinical practice guidelines. Ethical
approval was obtained from the Medical Research and Ethics
Committee, Ministry of Health Malaysia [ID-22-01463-WYY
(lIR)], and the Research Ethics Committee (Human), University
Sains Malaysia (JEPeM Code: USM/JEPeM/22060427, date:
08.08.2022). Additionally, permission to conduct research in
government health clinics was obtained from the Director of the
Kelantan State Health Department.

Inclusion and exclusion criteria

Inclusion criteria required participants to have at least one
year of experience in MCH services at their current healthcare
facility and be able to understand the Malay language.
Individuals who were unavailable during the study period or
declined participation were excluded.

Participants selection

Four districts-Bachok, Jeli, Pasir Puteh, and Tanah Merah-
were randomly selected from the ten districts in Kelantan. These
districts were chosen based on their similar socioeconomic
background. Only four districts were chosen to make data
collection feasible without compromising the study’s outcomes.
From each district, four health clinics were randomly selected,
resulting in a total of 16 clinics. The required number of HCWs
at each clinic was determined using a stratified proportionate
sampling method. Participants from each clinic were then
selected through simple random sampling, based on a list of
eligible HCWs provided by the clinic’s person in charge. All
random sampling procedures were carried out using the simple
random sampling generator in Excel, developed by Najib (11).

The minimum required sample size of 135 participants was
determined using a single mean formula, considering a 95%
confidence level, a 10% non-response rate, and a precision
of 0.5, based on a standard deviation (SD) of 2.8 from a
previous study (10). For multiple linear regression analysis,
G*Power version 3.1.9.7 software calculated a sample size of
190 participants, considering an effect size of 0.15, a margin
of error of 0.05, 15 expected factors at 90% power and a 10%
non-response rate. The final sample size for the study was set at
190 participants, based on the largest sample size calculation.



Assessment tool: development, validity, reliability, and
scoring

This study utilized the KAPP-LARC questionnaire, which
was developed and validated by the research team. The
questionnaire was written in Malay and consisted of 39 items
categorized into three sections: 15 items on knowledge, 13 on
attitude, and 11 on practice. The knowledge section covered
the general knowledge and side effects of LARC. The attitude
section comprised factors named as “client-related”, “method-
related resources” and “method-related limitations” on LARC
provision. The practice section emphasized counselling, clinical
evaluation, and insertion of LARC.

The development process included a comprehensive
literature review, field discussions with HCWs, and expert
consultations. For validity assessment, the item content
validation index and item face validation index, values were
reported as greater than 0.83 (12). The knowledge section
underwent item response theory analysis, where the difficulty
and discrimination values were within or close to the acceptable
range (13). In the exploratory factor analysis of the attitude and
practice sections, all items loaded above 0.32, with acceptable
Cronbach’s alpha values ranging from 0.666 to 0.840, indicating
good internal consistency (14). The confirmatory factor analysis
fit indices were acceptable for both the attitude and practice
sections, with satisfactory Raykov’s rho values ranging from
0.642 to 0.825 (15).

In the knowledge section, response options were “true”,
“false”, and “don’t know”. Correct responses were scored as one,
whereas incorrect or “don’t know” responses were scored as
zero. A five-point Likert scale ranging from 1 (strongly disagree)
to 5 (strongly agree) was used in the attitude section. Similarly,
a five-point scale from 1 (never) to 5 (always) was used in the
practice section. Reverse-worded items were reverse-coded
before analysis.

Definitions and study terms

LARC specifically refers to Implanon and the copper IUCD.
These two methods were chosen because they are available
options in the government health clinics in Kelantan. The MCH
services encompass a range of healthcare offerings, including
family planning, child health, antenatal, and postnatal services.
The term “formal LARC training” is defined as training about
LARC received within the last five years through continuous
medical education, presentations, workshops, conferences,
or courses. The term “average number of clients” refers to the
estimated average number of MCH clients seen daily.

Data collection

The study was conducted face-to-face, in which the
researchers approached and distributed the self-administered

questionnaires to participants who met the study criteria. Detailed
explanations were provided before the study commenced, and
any questions raised were clarified. Written informed consent
was obtained from all participants. The approximate time for
completion was 20 minutes.

Outcomes

The primary outcome was the level of KAP regarding LARC
provision among primary HCWSs. The secondary outcomes were
the factors associated with the KAP levels.

Statistical Analysis

The data were analyzed using SPSS Statistics for Windows,
version 26.0 (IBM Corp., Armonk, NY, USA). Numerical data
were presented as mean (SD) while categorical data were
presented as number (n) and percentage (%). The scores for
the knowledge section were transformed into percentage scores
by dividing the participant scores by the maximum score of 15
marks and multiplying by 100. The Likert scale ratings employed
in the attitude and practice sections generate ordinal scores.
Therefore, the scores for each factor and the total score for
each section were converted to percentage scores using the
recommended formula by Hasson and Arnetz (16) as depicted
below. The higher the percentage score, the more favorable the
attitude and practice of LARC provision among HCWs.

(obtained score — minimum score)
Percentage score = - — X 100
(maximum score — minimum score)

Linear regression analysis was performed to determine
the associated factors influencing each KAP score. The
independent variables were age, sex, ethnicity, marital status,
education, monthly income, category of HCW (doctors or
nurses), years working as an HCW, years working in MCH,
formal LARC training (yes or no), number of clients, personal
or partner’s use of LARC (yes or no), number of children, clinic
with or without family medicine specialist (FMS), and awareness
of the availability of LARC insertion service in the clinic (yes or
no). The dependent variables were the KAP percentage scores.

Only variables demonstrating a p-value of less than 0.25
in the simple regression were incorporated into the multiple
linear regression analysis. Stepwise, backward, and forward
variable selection methods were used to assess all independent
variables, and variables with a p-value <0.05 were retained
in the model. Subsequently, interaction and multicollinearity
were examined. Model assumptions of normality, linearity, and
homoscedasticity were checked. The final model was presented
with crude and adjusted regression coefficients, 95% confidence
intervals (Cl), and p-values.
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Results

Characteristics of the study participants

A total of 190 participants were involved in the study [mean
(SD) age: 38.36 (7.05) years; female: 86.3%). Table 1 presents
the detailed characteristics of the participants, highlighting that
the majority were Malay (99.5%) and nurses (54.7%). Notably,
24.7% of HCWs or their partners have utilized LARC, making
it the most popular modern contraceptive method, followed by
pills (11.6%), depot medroxyprogesterone acetate injections
(9.5%), and condoms (7.4%).

Table 1. Characteristics of the study participants (n=190)

Variables Value
Age (years), mean (SD) 38.36 (7.05)
Sex, n (%)

Male 26 (13.7)
Female 164 (86.3)
Ethnicity, n (%)

Malay 189 (99.5)
Non-Malay 1(0.5)
Marital status, n (%)

Married 171 (90.0)
Non-married 13 (10.0)
Education, n (%)

Certificate 48 (25.3)
Diploma 54 (28.4)
Degree and higher 88 (46.3)
Category of HCW, n (%)

Nurse 104 (54.7)
Doctor 86 (45.3)
Monthly income (RM), mean (SD) 4545.26 (1679.08)
Years working as HCW, mean (SD) 13.34 (7.59)
Years working in MCH, mean (SD) 9.71 (7.58)
Average number of clients, mean (SD) 12.78 (5.57)
Formal LARC training, n (%)

No 113 (59.5)
Yes 77 (40.5)
Personal/partner’s use of LARC, n (%)

No 143 (75.3)
Yes 47 (24.7)
Number of children, mean (SD) 2.49 (1.64)
Clinic with FMS, n (%)

No 78 (41.1)
Yes 112 (58.9)
Awareness of LARC insertion service, n

) 769
Yes 173 (91.1)

SD: Standard deviation, HCW: Healthcare workers, MCH: Maternal and child
health, LARC: Long-acting reversible contraception, FMS: Family medicine

specialist, RM: Ringgit Malaysia

Knowledge, attitude and practice on long-acting
reversible contraception provision among healthcare
workers

Table 2, Table 3, and Table 4 display the descriptive analysis
of the KAP sections of the KAPP-LARC questionnaire. The
respective mean percentage scores for the KAP sections were
69.1%, 48.1%, and 64.1%. In the knowledge section, the mean
(SD) of the raw score was 10.37 (2.53) and the mean (SD) of the
percentage score was 69.1 (16.9). Most participants provided
correct responses to the majority of questions. However, most
participants answered incorrectly regarding whether the IUCD
can be inserted even when a client is not menstruating (item
K9), whether it causes cramping pain during the early stages
of insertion (item K14), and whether it can be inserted 24
hours after delivery (item K10). Besides, half of the participants
answered incorrectly regarding the length of efficacy of Implanon
(item K2). It is crucial to recognize that Implanon is effective in
preventing pregnancy for up to three years, not five years (17).

In the attitude section, among the three factors, the “client-
related” factor had the lowest mean percentage score of
33.1% (Table 3). More than 70% of participants exhibited a
misunderstanding, as they disagreed or strongly disagreed
with the statement that LARC is suitable for nulliparous women,
unmarried women, or women with a history of PID or ectopic
pregnancy (items A2 to A5). Furthermore, around one-third
of the participants disagreed or strongly disagreed that many
doctors have the necessary skills to insert LARC (items A6
and A7). In the practice section, the study revealed that HCWs
provided more frequent counselling and recommendations for
IUCD, compared to Implanon (Table 4). Additionally, nearly one-
third of doctors never perform IUCD insertion and Implanon
insertion (items P10 and P11).

Factors associated with knowledge, attitude and
practice of long-acting reversible contraception provision
among healthcare workers

The simple linear regression was carried out for each section.
The multiple linear regression analysis of KAP sections is shown
in Table 5. In the univariable analysis in the knowledge section,
the p-value of <0.25 was observed for ten independent variables,
which include age, education, monthly income, category of
HCW, years working as HCW, years working in MCH, number
of clients, formal LARC training, clinic with or without FMS, and
awareness of LARC insertion service. These variables were
incorporated into the multiple linear regression. The multiple
linear regression analysis showed the category of HCW, formal
LARC training, and awareness of LARC insertion service had a
significant linear relationship with the percentage score for the
knowledge section, after controlling for other confounders.



Table 2. Descriptive statistics of items in the knowledge section (n=190)

No

Item

Answer response, n (%)

Response, n (%)

True False Don’t know Correct Incorrect
K1 Implanon makes cervical mucus thicker 137 (72.1) 35 (18.4) 18 (9.5) 137 (72.1) 53 (27.9)
K2 Implanon is e*ffectlve in preventing pregnancy for 109 (57.4) 79 (41.5) 2(1.1) 81 (42.6) 109 (57.4)
up to 5 years
Impl | I f the h
K3 mplanon releases a low dose of the hormone 139 (73.2) 34 (17.9) 17 (8.9) 139 (73.2)  51(26.8)
progestin
Implanon can be inserted regardless of the
K4 menstrual cycle time, provided that the client is 176 (92.6) 11 (5.8) 3 (1.6) 176 (92.6) 14 (7.4)
not pregnant
K5 Fertility returns immediately after the removal of 137 (72.1) 38 (20.0) 15 (7.9) 137 (72.1) 53 (27.9)
Implanon
K6 Implanon can cause the clients to have no period 148 (77.9) 35 (18.4) 7 (3.7) 148 (77.9) 42 (22.1)
(amenorrhea)
K7 Implanon can cause irregular menstrual cycles 159 (83.7) 24 (12.6) 7 (3.7) 159 (83.7) 31 (16.3)
Implanon is safe for use by clients who are
K8 sreeeisens 185 (97.4) 3(1.6) 2(1.1) 185 (97.4) 5(2.6)
K9 IUCD can.be inserted when the client is not 93 (48.9) 94 (49.5) 3 (1.6) 93 (48.9) 97 (51.1)
menstruating
k1o ~ 'JCD canbe inserted within 24 hours after 43(226)  127(66.8) 20 (10.5) 43(22.6) 147 (77.4)
delivery
K11 ::Uecr;tgty returns immediately after the removal of 163 (85.8) 13 (6.8) 14 (7.4) 163 (85.8) 27 (14.2)
K12 IUCD can cause heavier menstrual bleeding 123 (64.7) 61 (32.1) 6 (3.2) 123 (64.7) 67 (35.3)
K13 IUCD can cause prolonged menstrual bleeding 117 (61.6) 64 (33.7) 9 (4.7) 117 (61.6) 73 (38.4)
kt4 JCDcancausecramping painduringthe early o, o5 76400) 20 (10.5) 94 (49.5) 96 (50.5)
phase of insertion
The effectiveness of LARC in preventing
K15 SRS B e B 177 (93.2) 7 (3.7) 6 (3.2) 177 (93.2) 13 (6.8)
*Negative statement. I[UCD: Intrauterine contraceptive device, LARC: Long-acting reversible contraception
Table 3. Descriptive statistics of items in the attitude section (n=190)
Answer response, n (%)
No Item S | S | Mean (SD)? Hoanye
trongly Disagree  Neutral  Agree trongly (SD)®
disagree agree
Client-related 11.62 (2.18) 33.1 (10.9)
| think IUCD is suitable for clients
A1 who are having sexually transmitted 95 (50.0) 71 (37.4) 9(4.7) 8 (4.2) 7 (3.7) 1.74 (0.99)
diseases”
| think IUCD is suitable for clients
A2 with a history of pelvic inflammatory 87 (45.8) 74 (38.9) 12 (6.3) 12 (6.3) 5 (2.6) 1.81 (0.99)
disease
| think IUCD is suitable for clients
A3 Sl & FLamy 6 el s e 67 (35.3) 73 (38.4) 16 (8.4) 29(15.3) 5(2.6) 2.12 (1.13)
| think LARC is suitable for clients
A4 who have never been pregnant 78 (41.1) 86 (45.3) 16 (8.4) 8 (4.2) 2(1.1) 1.79 (0.85)
(nulliparous)
A5 | think LARC is suitable for 101(53.2) 63(332) 20(10.5) 4(21)  2(11)  1.65(0.83)

unmarried clients
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Table 3. Continued

Answer response, n (%)

Mean %
No Item Mean (SD)?
Strongly Disagree  Neutral  Agree LI (SD) (SD)®
disagree agree

Method-related resources 12.24 (3.00) 51.5(18.7)

| think many doctors have the skill to

A6 A 2(11)  50(26.3) 52(27.4) 69(36.3) 17(8.9) 3.26(0.98)
| think many doctors have the skill to
A7 LoD 2(11)  58(30.5) 54(28.4) 59(31.1) 17(8.9) 3.16 (1.00)
A8 I think the LARC training is sufficient 11 (5.8) 87 (45.8) 42 (22.1) 42(221) 8(4.2) 273 (1.01)
A9 I'S”;';'S‘;he LARC insertion procedure 7 5 7y 49(258) 63(33.2) 62(32.6) 9(4.7)  3.09 (0.96)
Method-related limitations 13.98 (2.12) 62.4 (13.3)
a1 | think LARC counseling takes a 4(21) 86(453) 59(31.1) 36(18.9) 5(2.6) 2.75(0.88)
long time
a11 | IhinkLARC can cause severe side 1) oy 419 (62.6) 31(16.3) 15(7.9) 1(0.5) 2.21(0.78)
effects
| feel worried about being blamed if
A12 a complication occurs after LARC 7 (3.7) 74 (38.9) 56 (29.5) 49 (25.8) 4(2.1) 2.84 (0.93)
insertion*
a1z | Wwill not recommend LARC to 33(17.4) 105(55.3) 30(15.8) 21(11.1) 1(0.5) 2.22(0.88)
clients because it is expensive*
Total score 38.00 (3.99) 48.1(7.7)

*Negative statement. 2Mean of raw score, "Mean of percentage score, SD: Standard deviation, [IUCD: Intrauterine contraceptive device, LARC: Long-acting reversible
contraception

Table 4. Descriptive statistics of items in the practice section (n=190)

Answer response, n (%) Mean %
No Item - Mean (SD)? 5
Never Rarely Sometimes  Often Always (SD)
Counselling 23.97 (5.24) 60.6 (18.7)

| provide counselling regarding

Pl o i s 3(16) 22(11.6) 45(23.7) 77(405) 43(22.6)  3.71(1.00)

pp |provide counseling regarding 4(21) 28(147) 62(326) 67(353) 29 (15.3)  3.47 (0.99)
Implanon to clients

pg |explaintheadvantages of LARC o )5\ 54 (105) 38(20.0) 81(426) 43(226)  3.69 (1.07)
during counselling
| use visual aids (for example,

pg  Mipcharts and pictures) while 27 (142) 32(16.8) 53(27.9) 52(27.4) 26(13.7)  3.09 (1.25)
providing counselling regarding
LARC

ps |explanlARCtoclientswhoare o ;o o7 140y 58(305) 68(358) 26(13.7)  3.37 (1.07)
planning to use other contraception

P6 I recommend IUCD to clients 4(21) 28(147) 63(332) 69(36.3) 26(13.7)  3.45(0.97)

P7 | recommend Implanon to clients 4(2.1) 38 (20.0) 83 (43.7) 49 (25.8) 16 (8.4) 3.18 (0.92)
Clinical evaluation 8.13 (1.80) 76.6 (22.5)
| assess sexually transmitted

P e oD iserion | 12(63)  14(74)  35(184) 64(337) 65(342)  3.82(1.17)

pg | checkblood pressure readings 7(3.7) 3(16)  14(7.4) 66(347) 100(52.6) 4.31(0.95)

before Implanon insertion




Table 4. Continued

Answer response, n (%) Mean %
No Item . Mean (SD)? 5
Never Rarely Sometimes  Often Always (SD)
Total score 32.07 (6.10) 64.1(17.0)
Insertion (for doctors only, n=86)
P10 | perform IUCD insertion 28 (32.6) 22(25.6) 23(26.7) 6 (7.0) 6 (7.0) 2.29 (1.20)
P11 | perform Implanon insertion 25(29.1) 13 (15.1) 26 (30.2) 12 (14.0) 9 (10.5) 2.62 (1.32)

aMean of raw score, "Mean of percentage score, SD: Standard deviation, IUCD: Intrauterine contraceptive device, LARC: Long-acting reversible contraception

Table 5. Factors associated with knowledge, attitude and practice of LARC provision (n=190)

Multiple linear regression

. Knowledge Attitude Practice
Variables
. Adjusted b? Adjusted b?
a 0, = = -
Adjusted b? (95% CI) p-value (95% Cl) p-value (95% CI) p-value
Provider type
Nurse Ref. <0.001 - - - -
Doctor 8.40 (3.76, 13.05)
Formal LARC training
No Ref. 0.002 - - - -
Yes 7.47 (2.81,12.12)
Awareness of LARC
insertion service
No Ref. 0.031 i i i i
Yes 8.92 (0.82, 17.02)

Years working as HCW - -

0.36 (0.23, 0.50) <0.001 0.74 (0.43,1.04)  <0.001

aAdjusted regression coefficient. Forward, backward and stepwise methods were applied. No interaction between independent variables and no multicollinearity

problem.
Only significant variables in multiple linear regression were included in the table.

LARC: Long-acting reversible contraception, HCW: Healthcare worker, Cl: Confidence interval

Doctors demonstrated a higher knowledge score of 8.40
(95% CI: 3.76, 13.05; p<0.001) compared to nurses when
adjusted for other variables. HCWs with formal LARC training
had knowledge scores 7.47 higher (95% CI: 2.81, 12.12;
p=0.002) than those without such training when adjusted for
other variables. Additionally, those who were aware of LARC
insertion services at their healthcare facilities had higher
knowledge scores by 8.92 (95% CI: 0.82, 17.02; p=0.031) than
those who were not, when adjusted for other variables.

In the attitude section, eight variables demonstrated a p-value
of <0.25 in univariable analysis (age, marital status, education,
category of HCW, years working as HCW, years working in
MCH, number of clients, and clinic with or without FMS). These
variables were included in the multivariate analysis. Multiple
linear regression showed that only years of experience in MCH
had a significant association with attitude percentage scores
towards LARC provision. With each additional year of experience
in MCH, attitude scores increased by 0.36 percentage points
(95% CI: 0.23, 0.50; p<0.001).

In the practice section, eleven variables exhibited a p-value
of <0.25 in univariable analysis, namely age, sex, marital status,

education, category of HCWs, years working as HCWs, years
working in MCH, number of clients, formal LARC training,
number of children, and clinic with or without FMS. These
eleven variables were subsequently included in the multivariate
analysis. Similar to the attitude section, the sole significant factor
associated with the percentage score in the practice section was
the number of years of experience in MCH. An extra year of
MCH experience increased practice percentage scores by 0.74
(95% CI: 0.43, 1.04; p<0.001).

Discussion

This study evaluated the KAP of LARC provision among
HCWs in Kelantan, Malaysia, and explored their associated
factors using a locally validated questionnaire. The findings
revealed that while HCWs demonstrated relatively high
knowledge and practice levels regarding LARC provision, their
attitudes toward it were less favorable. Higher knowledge levels
were observed among doctors, those with formal LARC training,
and those aware of LARC insertion services at their healthcare
facilities. Additionally, longer experience in MCH services was
associated with more positive attitudes and better practices
towards LARC provision.
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The majority of the participants were female, which can
be attributed that all nurses were female, and most doctors
in the MCH Unit were also women. This female dominance is
consistent with a similar study conducted among HCWs in MCH
in Selangor, Malaysia (18). Additionally, in this study, LARC
was the most favored contraceptive method among HCWs, in
contrast to the general population, who preferred short-acting
methods such as pills, injections, and condoms (19). This
preference among HCWs for LARC may be due to their being
more up-to-date with the evidence supporting LARC, making
them more comfortable using the method themselves (20).

The overall knowledge score in this study was similar to
that found in other research on IUCD knowledge in Malaysia
and Nepal, with scores of 68% and 61.4%, respectively (10,21).
In contrast, the average baseline knowledge score among
Canadian HCWs regarding IUCD was 82.8% (22). However,
a direct comparison of the scores between these settings is
challenging because the survey questions and target participants
were different.

The present study revealed participants’ confusion regarding
Implanon’s efficacy duration, possibly due to confusion with
IUCD, which is effective for up to five years. This misinformation
might lead HCWs to provide clients with inaccurate information,
influencing their contraceptive decisions (23). Furthermore,
a significant portion of the participants lacked awareness
regarding the potential cramping pain during the early stages
of LARC insertion. Awareness of such side effects is essential,
enabling HCWs to implement preventive measures that alleviate
clients’ discomfort and prevent this issue from discouraging
others from choosing this method. Additionally, providing clients
with accurate and detailed information about side effects when
initiating a method has been shown to increase continuation
rates (24).

In this study, only half of the participants were aware that
an IUCD can be inserted at any phase of the menstrual cycle,
which is not consistent with the WHO'’s recommendation (17).
Research has also shown that there is no significant difference
in pain scores or ease of [IUCD insertion whether it is performed
during or outside of menstruation (25). Furthermore, awareness
of immediate post-partum IUCD insertion was low in this study,
in contrast to higher levels of awareness reported in France
(26) and Nepal (21).This misunderstanding may hamper timely
LARC insertion, particularly for clients experiencing barriers
to accessing contraception, such as those who reside in rural
areas (27).

The overall attitude score was low, largely influenced by a
particularly poor performance in the “client-related” factor. This
score was lower than a study conducted among pediatricians
and nurses in New York City, where the score was 63.3% (28).
In the present study, the majority of HCWs perceived the LARC
as unsuitable for specific groups of women, such as those who

are nulliparous, unmarried, or have a history of PID or ectopic
pregnancy. These findings are consistent with previous studies,
which demonstrated the common misconception about LARC
eligibility for certain clients (29,30). This attitude contradicts the
guidelines outlined by the WHO in the “Medical eligibility criteria
for contraceptive use” and “Family planning: a global handbook
for providers”, which report that LARC is safe and suitable for
these groups of women (8,17). Such attitudes can limit women’s
access to a wide range of contraceptive choices, restricting
their ability to make well-informed decisions. To address this,
HCWs are encouraged to use the Medical Eligibility Criteria
mobile application, developed by the WHO, for contraceptive
use (31). This tool provides easy access to updated information
on the medical eligibility of LARC, which can help reduce
misconceptions, ensure adherence to guidelines, and ultimately
foster confidence in providing evidence-based care.

Furthermore, a smaller proportion of the respondents in this
study agreed that LARC counselling is time-consuming, than in
another study, which found that two-thirds of HCWs believed
they needed more time to counsel about LARC compared to
other contraceptive options (28). Therefore, the HCWs in our
study demonstrated a more favorable attitude towards LARC
provision, suggesting that they did not perceive time as a
significant barrier. Despite the government covering the expense
of LARC through subsidy, a minority of HCWs remained hesitant
to recommend LARC, citing concerns about its perceived high
cost. It is noteworthy that while LARC methods have a higher
upfront cost, they become cost-saving within the initial two years
of use (32).

Overall, the high total percentage for the practice section
suggested a favorable attitude towards the provision of LARC
provision. Notably, counselling and recommendations for IUCD
were more frequent than for Implanon. This trend is in line with
the higher prevalence of IUCD usage in Malaysia compared
to that of Implanon (1) implying that HCWs might be more
accustomed to IUCD.

Almost one-third of doctors never perform IUCD insertion
or Implanon insertion. This aligns with a similar proportion of
participants who thought that many doctors lacked competence
in LARC insertion, and who found the procedure difficult. These
observations resonate with the fact that more than half of HCWs
have not undergone formal LARC training in the past five years.
The issue of incompetency in LARC insertion could limit LARC
insertion services and prevent timely insertions.

This study revealed that doctors have exhibited higher
knowledge scores regarding LARC than nurses. This aligns with
findings from an Australian study, which reported that general
practitioners had greater knowledge about implants compared
to practical nurses (33). A Malaysian study also highlighted that
doctors had better contraceptive knowledge scores compared
to nurses (34). This disparity can be attributed to the more



advanced and extensive medical training among doctors
compared to nurses. The present study also demonstrated that
HCWs who were aware of the LARC insertion service in their
healthcare facilities had higher knowledge scores compared to
those who were not. This may be due to their direct exposure
and familiarity with the LARC procedure.

The present study found that HCWs who received formal
LARC training demonstrated higher knowledge scores
compared to those without such training. Similarly, a case-
control study in China showed that HCWs who underwent
LARC training via mobile videos had higher knowledge scores
compared to the control group (30). Furthermore, a study in
Nepal indicated that more recent training was associated with
higher overall knowledge scores on IUCD (21). While previous
studies suggested that training could enhance attitude and
practice scores (30,35), this present study found no significant
association between formal LARC training and attitude or
practice scores. A study in Nepal showed that even though a
three-day training improved the HCWs’ attitude towards client
selection, biases persisted towards certain groups of clients
at 6 and 24 months after the intervention (27). It suggests that
ongoing training would be more effective in reducing biases
among HCWs, as opposed to one-time training sessions.

This study discovered that HCWs with more years of
experience in MCH exhibited more favorable attitudes and
practices towards LARC provision. This corresponds with
another study conducted in Selangor, Malaysia, indicating a
significant association between the duration of working in MCH
and the confidence of providing contraceptive counselling
(34). Another study found that HCWSs with greater experience,
measured by the number of IUCDs inserted, demonstrated
better attitudes towards LARC eligibility (36).

This finding was also consistent with the Dreyfus Model of
Skill Acquisition, which describes the progression from novice
to expert in any skill domain (37). The experience provides
exposure to a diverse range of cases and scenarios, enabling
HCWs to make well-informed decisions. Experienced HCWs
can apply their knowledge to real-world clinical settings, even
in complex situations (37). Therefore, intervention should focus
on skill enhancement for less experienced HCWs, especially
those who are new to MCH services. Mentorship programs
can be adopted where experienced HCWs act as role models
by sharing their experiences with the new ones to improve the
attitudes and practices of HCWs (5).

Rather than blaming HCWs for their misconceptions,
biases, or incompetence, the focus should be on supporting
them through a comprehensive intervention aimed at improving
LARC provision (38). It should incorporate both theoretical and
practical training, complemented by a mentorship program to
improve KAP of HCWs. An outstanding example is the maternal
and child survival program, which implemented a modular LARC

training encompassing theoretical knowledge, client eligibility
assessment, counselling techniques, and insertion procedures
(39). Certified experienced HCWs specializing in LARC provision
mentored a group of mentees, providing continuous support.
Once mentees were confident in providing LARC services, they
could then be assessed and certified. In Kenya and Zambia,
the mentorship program had successfully expanded choices of
methods.

The strength of this study lies in employing a valid, reliable,
and culturally appropriate questionnaire in the Malay language to
assess KAP on LARC provision among local HCWs. Unlike other
studies, which used inadequately validated questionnaires, our
instrument ensures effective measurement of KAP, enhancing
the likelihood of deriving meaningful conclusions. Additionally,
the study established a baseline for KAP of implant among
Malaysian HCWs and represents the first study on the KAP of
LARC provision among nurses. This distinguishes our study
from the previous local study, which focused solely on the KAP
of IUCD among doctors.

However, the study, which was carried out in the northeastern
region of Malaysia, may not capture unique cultural aspects
distinct from other regions, posing a limitation in generalizing
the findings to the entire country. Despite this, it is noteworthy
that HCWs frequently relocate between states throughout their
careers, exposing them to various cultures in Malaysia. In
addition, this study specifically focused on primary HCWs within
the public sector, omitting those in private primary healthcare
sectors and family planning providers in hospital settings.
However, the majority of clients in Malaysia received family
planning services from the public primary healthcare facilities.

Conclusion

The current study explored the KAP of LARC provision
among HCWs using the locally validated KAPP-LARC
questionnaire. While the overall knowledge level among HCWs
was relatively high, the study revealed some misinformation
regarding fundamental LARC knowledge. A significant
association was identified between LARC knowledge and
both formal LARC training and the HCW category. Thus, it is
recommended to develop targeted training programs with a
particular focus on nurses, covering both fundamental and
updated knowledge of LARC. The study also revealed a markedly
low attitude score. Although practice scores were relatively
high, there was a lack of counselling and recommendations
for Implanon, compared to IUCD. Additionally, the study
demonstrated that HCWs with more years of experience in MCH
tended to have more favorable attitudes and practices in LARC
provision. An ongoing mentorship program could enhance
HCWs’ attitudes and practices by facilitating the transfer of
values and skills from more experienced HCWs to those newer
to the field.
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