https://jnepweb.org Journal of Nursing Education and Practice 2026, Vol. 16, No. 1

ORIGINAL RESEARCH

Midwives’ knowledge and health guidance practices
regarding gestational weight gain in Mongolia: A
cross-sectional study

Aiko Tohara!, Naoko Hikita*!, Munkhchuluun Khadbaatar?, Otgontogoo Oidovsuren®, Hiromi Matsufuji', Yoko Sato!,

Yoshiko Suetsugu', Seiichi Morokuma', Bayasgalanmunkh Baatar*

'Department of Health Sciences, Graduate School of Medical Sciences, Kyushu University, Fukuoka, Japan

2Clinical Department, Darkhan-Uul Medical School, Mongolian National University of Medical Sciences, Darkhan-Uul, Mongolia
3 Division of Research and Information Technology, Darkhan-Uul Medical School, Mongolian National University of Medical

Sciences, Darkhan-Uul, Mongolia
*Darkhan-Uul Medical School, Mongolian National University of Medical Sciences, Darkhan-Uul, Mongolia

Received: October 14, 2025 Accepted: December 9, 2025 Online Published: December 23, 2025
DOI: 10.63564/jnep.v16nlpl URL: https://doi.org/10.63564/jnep.v16nlpl
ABSTRACT

Objective: Excessive gestational weight gain (GWG) affects perinatal outcomes. However, to our knowledge, there are no
studies on midwives’ knowledge and health guidance practices regarding GWG in Mongolia. Therefore, this study aimed to
investigate midwives’ knowledge about weight control, clarify GWG guidance during pregnancy, and identify factors related to
the implementation of GWG guidance in Mongolia.

Methods: A cross-sectional study using a web-based questionnaire was conducted among midwives registered with the Mongolian
Midwives Association. The survey was conducted between July and August 2024. The questionnaire asked about calculating
body mass index (BMI), BMI categories, and implementation of GWG health counseling. Multiple logistic regression analyses
were conducted to identify factors associated with health guidance on GWG and BMI knowledge.

Results: A total of 414 responses were analyzed. Of the participants, 38.4% could correctly calculate BMI, and 37.7% could
correctly answer what the BMI “normal weight” category was. Furthermore, 38.6% to 77.8% of midwives provided the 10
recommended health guidance items to more than 90% of pregnant women. Midwives working in hospital wards, those with
fewer years of clinical experience, those who did not know how to calculate BMI, and those who did not have experience learning
about weight control were associated with lower GWG health guidance scores.

Conclusions: This study clarified the health guidance practices regarding GWG and determined midwives’ level of knowledge
about weight control in Mongolia. Postgraduate education for midwives should be enhanced to improve health guidance for
GWG in Mongolia.
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1. INTRODUCTION

Pre-pregnancy obesity has been shown to have a negative im-
pact on maternal, fetal, and neonatal outcomes. Studies have
reported that overweight and obese mothers have increased
odds of cesarean section (CS) delivery, gestational diabetes,

gestational hypertension, induction of labor, postpartum hem-
orrhage, pre-eclampsia, and pre-term premature rupture of
membranes.[l:?! The reported effects on newborns include
an increased risk of admission to the newborn intensive care
unit, APGAR scores less than seven at five min, large for
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gestational age (LGA), macrosomia, extreme pre-term birth,
post-term birth, stillbirth, overweight, and obesity in later
childhood.!'-3! Furthermore, excessive weight gain during
pregnancy has been reported to adversely affect perinatal out-
comes. Excess weight gain during pregnancy is associated
with an increased risk of CS delivery, delivering macroso-
mia or LGA,>#! and long-term obesity in children.”! It is
also a risk factor for postpartum weight retention'® and for
transition to diabetes and hypertension.

In Mongolia, the average body mass index (BMI) among
women is 25.9 kg/m?, with the proportion of women found
to be overweight and obese (BMI > 25 kg/m?) reach-
ing 50.9%.1°! A study conducted in Mongolia reported
that higher maternal BMI and higher gestational weight
gain (GWG) are associated with CS delivery in Mongo-
lia.[”! In fact, the CS delivery rate in Mongolia is 26.4%,3!
which is higher than the World Health Organizaion (WHO)-
recommended CS delivery rate of 5%—15%."®! Maternal
obesity may be one of the reasons for a higher CS delivery
rate in Mongolia. Therefore, proper weight control before
and during pregnancy is important for the health of both
mothers and babies.

Appropriate GWG during pregnancy is usually determined by
pre-pregnancy BMI. In 2009, the Institute of Medicine (IOM)
published guidelines on the recommended range of GWG
based on maternal BML!! It is reccommended that those who
provide prenatal care to women offer counseling, such as
guidance on dietary intake and physical activity tailored to
their life circumstances.’’ The following approaches are
also recommended: “recording pre-pregnancy BMI,” “chart-
ing weight gain throughout pregnancy,” “sharing the results,”
“counseling women about healthy choices for diet and physi-
cal activity,” and “referring women to a dietitian or physical
activity specialist, if needed, for extra assistance”.11%

A study targeting healthcare providers reported that provid-
ing GWG guidance and discussing the risks of inappropriate
GWG were related to their detailed knowledge of GWG,
physical activity, and nutritional guidelines.!'!! A systematic
review of evidence on midwives’ and obstetricians’ knowl-
edge of the GWG guidelines reported that their level of
knowledge of the same is generally low.['?! However, there
is no consensus as the guidelines used vary from country
to country, and the evaluation methods vary from study to
study.

In Mongolia, although the Ministry of Health has developed
guidelines for antenatal care based on WHO recommenda-
tions,!'3! the recommended amount of GWG has not been
described. Thus, the way health guidance regarding GWG
is provided may vary depending on the region, facility, and
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individual midwife. However, studies have not reported on
the actual state of knowledge regarding weight control or
health guidance for GWG.

Therefore, this study aimed to clarify the actual situation
of GWG guidance by midwives in Mongolia, examine mid-
wives’ knowledge of weight control, and identify factors
associated with their practice of GWG guidance. This study
is novel as it is the first study to investigate these aspects
in Mongolia’s context. This study will help improve health
guidance by clarifying midwives’ knowledge and guidance
implementation.

2. METHODS

2.1 Study design and participants

This cross-sectional study used a web-based questionnaire.
Participants included approximately 1200 midwives regis-
tered with the Midwives’ Association of Mongolia. Mid-
wives who were on long vacations or otherwise unable to
participate in the survey were excluded. Inclusion criteria of
the analyses were midwives who had provided health guid-
ance to pregnant women in outpatient or antenatal classes
(group guidance).

2.2 Data collection

An email was sent to the director of the Mongolian Midwives’
Association requesting their cooperation. The director sent
emails to almost all medical facilities in the country, and
midwives were informed about the study. Participants were
asked to read the study description attached to the e-mail;
if they agreed to participate, they were asked to access the
web-based questionnaire via a QR code or URL attached
to the document. After completing the questionnaire, the
participants were asked to submit their responses online. The
survey was conducted between July and August 2024.

2.3 Variables

2.3.1 Participants’ characteristics

The following participant characteristics were obtained: age,
sex (male, female), educational attainment (3-year diploma,
4-year degree), area of work, type of medical facility (pri-
mary, secondary, tertiary), working section (ward, outpatient,
other), years of clinical experience, years of obstetric ex-
perience, number of assisted deliveries, overseas training
experiences, height (cm), weight (kg), and experiences of
learning about weight control. The BMI of the participants
was calculated using their self-reported weight and height.

2.3.2 Knowledge about BMI

Participants were asked if they knew how to calculate their
BMI. They were also asked to calculate their own BMI, and
their calculations were evaluated for accuracy. Regarding
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knowledge about BMI classification by the WHO, the par-
ticipants were asked to provide the reference values of BMI
for underweight, normal weight, overweight, and obese. The
correct answers were as follows according to the WHO clas-
sification: BMI < 18.5 kg/m? (underweight), 18.5 kg/m? <
BMI < 25.0 kg/m? (normal weight), 25.0 kg/m? < BMI <

Table 1. Health guidance items on GWG

30.0 kg/m? (overweight), and BMI > 30.0 kg/m? (obesity).

2.3.3 Practice of health guidance on GWG
Based on a previous study,!'!! we developed 10 health guid-
ance items on GWG (see Table 1) and asked what percentage

of pregnant women practiced them. The frequency options
ranged from 0% to 100%.

. I check the BMI of pregnant women at her first prenatal care

. Irelay weight gain information to women every time I weigh them
. I discuss appropriate physical activity with pregnant women

1
2
3
4
5
6. I weigh women at every visit
7
8
9. Idiscuss appropriate extra food requirements with pregnant women
1

. I provide pregnant women with a weight gain target based on their pre-pregnancy BMI

. I discuss the recommended rate of weight gain (kg/week) based on their weight gain target

. T discuss the impact that inappropriate weight gain can have on the mother during pregnancy
. I discuss the impact that inappropriate weight gain can have on the baby

0. I can easily give examples of appropriate changes that women could make to meet extra food requirements

2.4 Definition of terms
In this study, the following definitions were used:

Able to calculate BMI: If participants were able to calcu-
late their BMI correctly, they were considered to be “able to
calculate BMIL.”

Having the knowledge of BMI categories: If participants
could correctly answer the range of “normal weight” accord-
ing to the WHO BMI classification, they were considered as
“having the knowledge of BMI categories.” This is because if
they knew the range of “normal weight,” they would under-
stand the upper limit of “underweight” and the lower limit of
“obesity.”

Provide GWG health guidance: For the 10 health guidance
items related to GWG, based on the results of a study, if
participants answered that they provided health guidance
to more than 90% of the pregnant women, we considered
that the health guidance item was provided.'!! The health
guidance items provided to pregnant women were counted;
one item was counted as 1 point, whereas when the health
guidance items were not provided to pregnant women, the
item was counted as 0. Of the total health guidance score
out of 10 points, scores above the average were defined as
the “high score group,” and scores below the average were
defined as the “low score group.”

2.5 Statistical analysis

For participants’ characteristics and the situation of health
guidance regarding GWG, continuous values were expressed
as mean =+ standard deviation, and categorical data were
expressed as n (%). The numbers below the age at which
a person could become a midwife were treated as missing
values. If BMI could not be calculated owing to missing
self-reported height and weight, it was considered a missing
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value and excluded from the analysis. In addition, partici-
pants’ characteristics and health guidance situation regarding
GWG were analyzed for significant differences between the
two groups using the z-test for continuous variables and the
chi-squared test or Fisher’s exact test for categorical vari-
ables.

Multiple logistic regression analysis was performed to iden-
tify the factors related to low GWG health guidance scores.
Variables related to BMI knowledge (if they knew how to cal-
culate BMI, could calculate BMI correctly, and understood
BMI categories); variables suggested in studies to be related
to GWG health guidance; variables related to whether they
had studied about GWG, if they had overseas training; and
variables of basic characteristics were used as independent
variables in the analysis.

In addition, multiple logistic regression analysis was con-
ducted to identify factors related to incorrect BMI calcula-
tions. Variables related to knowledge of BMI categories, ex-
perience studying GWG, experience with overseas training,
and basic characteristics were used as independent variables
in the analysis.

Furthermore, multiple logistic regression analysis was con-
ducted to identify factors related to poor knowledge of BMI
categories. Variables related to BMI knowledge (if they knew
how to calculate BMI and could calculate it correctly), if they
had experience of studying GWG, if they had experience of
overseas training, and basic characteristics were used as in-
dependent variables in the analysis.

Multicollinearity was not an issue for any model, with all
tolerances > 0.455 and variance inflation factors < 2.20. All
data were analyzed using IBM SPSS Statistics 29.0 for Win-
dows (IBM Corp., Armonk, NY, USA). Two-tailed p values
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of < .05 were considered statistically significant. We excluded 70 midwives who indicated that they had never

provided health guidance to pregnant women in outpatient
3. RESULTS or antenatal classes (group guidance). The final analysis
3.1 Participants’ characteristics included data from 414 participants.

Midwives nationwide were recruited, and 494 responded to
the survey. Data from 10 duplicate responses were excluded.

Table 2. Characteristics of participants

Total Low score group High score group
Characteristics of participants (n=414) (n =221, 53.4%) (n =193, 46.6%) p

n (%) or mean + SD n (%) or mean = SD n (%) or mean + SD
Age (years) 37.7 +10.5 37.0 +10.1 385 +10.8
20-29 108 (26.1) 58 (53.7) 50 (46.3)
30-39 167 (40.3) 95 (56.9) 72 (43.1) 129"
40-49 39 9.4) 21 (53.8) 18 (46.2) 4347
50— 97 (23.4) 45 (46.4) 52 (53.6)
Missing 3 0.7)
Sex
Female 405 (97.8) 215 (53.1) 190 (46.9) 3207
Male 9 (22) 6 (66.7) 3 (33.3)
Educational attainment
3-year diploma 150 (36.2) 76 (50.7) 74 (49.3) 404
4-year degree 264 (63.8) 145 (54.9) 119 (45.1)
Area of work
Ulaanbaatar 99 (23.9) 61 (61.6) 38 (38.4) .060
Other provinces 315 (76.1) 160 (50.8) 155 (49.2)
Type of medical facility
Primary 191 (46.1) 86 (45.0) 105 (55.0) 002
Secondary 134 (32.4) 87 (64.9) 47 (35.1)
Tertiary 89 (21.5) 48 (53.9) 41 (46.1)
Working section
Outpatient 168 (40.6) 74 (44.0) 94 (56.0) < o0l
Hospital ward 181 (43.7) 120 (66.3) 61 (33.7)
Other sections 65 (15.7) 27 (41.5) 38 (58.5)
Years of clinical experience 15.0 +11.0 14.3 +10.8 15.7 +11.2
0-3 56 (13.5) 35 (62.5) 21 (37.5) 190"
4-10 131 (31.6) 68 (51.9) 63 (48.1)
11— 223 (53.9) 116 (52.0) 107 (48.0) 341
Missing 4 (1.0)
Years of obstetric experience 10.6 +10.1 10.5 +10.1 10.7 +10.2
0-3 134 (32.4) 75 (56.0) 59 (44.0) 704"
4-10 105 (25.4) 50 (47.6) 55 (52.4)
= 156 (37.7) 86 (55.1) 70 (44.9) =2
Missing 19 (4.6)
Number of assisted deliveries
0-100 177 (42.8) 86 (48.6) 91 (51.4)
101-500 74 (17.9) 42 (56.8) 32 (43.2) 474
501-1000 37 (8.9) 20 (54.1) 17 (45.9) ’
1001— 107 (25.8) 61 (57.0) 46 (43.0)
Missing 19 4.6)
Overseas training experiences
Experienced 68 (16.4) 40 (58.8) 28 (41.2) 325
Not experienced 346 (83.6) 181 (52.3) 165 (47.7)
Experience of learning about weight control
Experienced 207 (50.0) 95 (45.9) 112 (54.1) 002
Not experienced 207 (50.0) 126 (60.9) 81 (39.1)
Do you know how to calculate BMI?
Yes 374 (90.3) 189 (50.5) 185 (49.5) <.001
No 40 9.7 32 (80.0) 8 (20.0)
BMI calculation
Correct 159 (38.4) 82 (51.6) 77 (48.4) 606
Incorrect 251 (60.6) 136 (54.2) 115 (45.8)
Missing 4 (1.0)
Having knowledge about BMI category
Yes 156 (37.7) 75 (48.1) 81 (51.9) 092
No 258 (62.3) 146 (56.6) 112 (43.4)

Notes. GWG: gestational weight gain; SD: standard deviation; BMI: body mass index; For the 10 health guidance items related to GWG, if participants answered that they provided health guidance to
more than 90% of the pregnant women, the health guidance items were counted; 1 item was counted as 1 point. Of the total health guidance score out of 10 points, scores above six were defined as the
“high score group,” and scores below five were defined as the “low score group.” Chi-squared test. *: t-test; ': Fisher's exact test.
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Table 2 shows the participants’ characteristics. The mean
age of the participant population was 37.7 + 10.5 years.
Most participants were female (405, 97.8%); 264 (63.8%)
had 4-year-degree educational status; 99 (23.9%) worked in
Ulaanbaatar, the capital city of Mongolia; and 181 (43.7%)
were currently working in the hospital ward. The mean clini-
cal experience was 15.0 &£ 11.0 years, and the mean years of
obstetrics experience was 10.6 &= 10.1 years.

Although 374 (90.3%) participants indicated that they knew

how to calculate their BMI, only 159 (38.4%) calculated
it correctly. A total of 156 (37.7%) participants accurately
identified the BMI categories.

3.2 Situation of GWG guidance

The practices of GWG guidance are presented in Table 3.
The GWG guidance with highest and lowest rates of practice
were “Weighing women at every visit” (322, 77.8%) and
“discussing the recommended rate of weight gain (kg/week)
based on their weight gain target” (160, 38.6%), respectively.

Table 3. Percentage of respondents providing health guidance to more than 90% of pregnant women (n = 414)

n (%)
I check the BMI of pregnant women at her first prenatal care 205 (49.5)
I provide pregnant women with a weight gain target based on their pre-pregnancy BMI 165 (39.9)
I discuss the recommended rate of weight gain (kg/week) based on their weight gain target 160 (38.6)
I discuss the impact that inappropriate weight gain can have on the mother during pregnancy 198 (47.8)
I discuss the impact that inappropriate weight gain can have on the baby 200 (48.3)
I weigh women at every visit 322 (77.8)
I relay weight gain information to women every time I weigh them 283 (68.4)
I discuss appropriate physical activity with pregnant women 216 (52.2)
I discuss appropriate extra food requirements with pregnant women 216 (52.2)
I can easily give examples of appropriate changes that women could make to meet extra food requirements 198 (47.8)

The average score of the GWG health guidance items pro-
vided to more than 90% of pregnant women was 5.2 point out
of 10. Consequently, scores below five were classified as the
low-scoring group, and scores above six were classified as
the high-scoring group. A comparison of characteristics be-
tween the low and high GWG health guidance score groups
revealed significant differences in the type of medical facility
(p =.002), working section (p < .001), experience of learning
GWG (p =.002), and “Do you know how to calculate BMI?”
(p <.001) (see Table 2).

3.3 Factors related to low scores of GWG health guid-
ance
Table 4 shows factors related to low scores of GWG health
guidance. Compared to midwives working at outpatient
departments, those working at wards had higher risk of hav-
ing a low score of GWG health guidance (adjusted odds
ratio [AOR]: 2.96, 95% confidence interval [CI]: 1.78-4.92).
Moreover, compared to midwives with 11 or more years of
clinical experience, those with three or fewer years had a
higher risk for a low score of GWG health guidance (AOR:
2.82,95% CI: 1.03-7.69). Compared to midwives who an-
swered that they knew how to calculate BMI, those who
answered that they did not had a higher risk of a low score of
GWG health guidance (AOR: 3.10, 95% CI: 1.30-7.39). In
addition, compared to midwives who responded that they had
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experience of learning weight control, those who responded
they did not had a higher risk for a low score of GWG health
guidance (AOR: 2.09, 95% CI: 1.34-3.25).

3.4 Factors related to incorrect BMI calculations

Table 5 shows factors related to incorrect BMI calculation.
Compared to midwives who had knowledge about BMI cat-
egory, those who had poor knowledge had a higher risk of
incorrect BMI calculations (AOR: 2.15, 95% CI: 1.39-3.32).

3.5 Factors related to poor knowledge of BMI categories

Table 6 shows factors related to poor knowledge of BMI cat-
egories. Compared to midwives with three or fewer years of
clinical experience, those with 4—10 years had a higher risk
of poor knowledge of BMI categories (AOR: 2.56, 95% CI:
1.20-5.44). Moreover, compared to midwives who had expe-
rience of training overseas, those who had never trained over-
seas had a higher risk of poor knowledge of BMI categories
(AOR: 1.80, 95% CI: 1.01-3.19). Compared to midwives
who responded that they know how to calculate BMI, those
who responded they did not had a higher risk of poor knowl-
edge of BMI categories (AOR: 3.73, 95% CI: 1.36-10.22).
Additionally, compared to those who accurately calculated
BMI, those who did not were at a higher risk of poor knowl-
edge of BMI categories (AOR: 1.84, 95% CI: 1.18-2.87).
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Table 4. Factors related to low scores of GWG health guidance

Variables COR (95% CI) p AOR (95% CI) p
Age (years)

20-29 Reference Reference

30-39 1.14 (0.70-1.85) .604 1.60 (0.79-3.25) 191
40-49 1.01 (0.48-2.10) .988 1.80 (0.61-5.29) .289
50— 0.75 (0.43-1.29) .296 1.42 (0.54-3.70) 475
Educational status

3-year diploma Reference Reference

4-year degree 1.19 (0.79-1.77) 404 0.94 (0.57-1.56) .810
Area of work

Ulaanbaatar Reference Reference

Other provinces 0.64 (0.45-1.02) .061 1.11 (0.65-1.92) .697
Working section

Outpatient Reference Reference

Hospital ward 2.50 (1.62-3.85) <.001 2.96 (1.78-4.92) <.001
Other sections 0.90 (0.51-1.61) 729 1.10 (0.58-2.07) 72
Years of clinical experience

0-3 1.54 (0.84-2.81) 161 2.82 (1.03-7.69) .043
4-10 1.00 (0.65-1.53) .984 1.29 (0.66-2.52) 465
11- Reference Reference

Overseas training experiences

Experienced Reference Reference

Not experienced 0.77 (0.45-1.30) 326 0.64 (0.35-1.16) .140
Do you know how to calculate BMI?

Yes Reference Reference

No 3.92 (1.76-8.72) <.001 3.10 (1.30-7.39) .010
BMI calculation

Correct Reference Reference

Incorrect 1.11 (0.75-1.65) .606 0.79 (0.50-1.24) 299
Having knowledge about BMI category

Yes Reference Reference

No 1.41 (0.95-2.10) .093 1.44 (0.92-2.25) 113
Experience of learning about weight control

Experienced Reference Reference

Not experienced 1.83 (1.24-2.71) .002 2.09 (1.34-3.25) .001

Notes. GWG: gestational weight gain; COR: crude odds ratio; AOR: adjusted odds ratio; CI: confidence interval; BMI: body mass index

For the 10 health guidance items related to GWG, if participants answered that they provided health guidance to more than 90% of the pregnant
women, the health guidance items were counted; 1 item was counted as 1 point. Of the total health guidance score out of 10 points, scores above six
were defined as the “high score group,” and scores below five were defined as the “low score group.” Multiple logistic regression analysis adjusted
for all variables in the table was conducted.

4. DISCUSSION gories. In a study conducted in Australia, 11.9% of the par-
4.1 Situation of GWG guidance ticipants were able to correctly answer the range of “normal
In this study, although 90.3% of the participants indicated weight™;!%! thus, the correct answer ratio of our participants
that they knew how to calculate BMI, 38.4% were able to (37.7%) was higher than that of the previous study, although
do it correctly, and 37.7% had knowledge about BMI cate- the percentage is still low.
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Table 5. Factors related to incorrect BMI calculations

Variables COR (95%CI) p AOR (95%CI) p
Age (years)

20-29 Reference Reference

30-39 1.60 (0.97-2.64) .068 1.60 (0.78-3.24)  .197
40-49 1.37 (0.63-2.97) 426 1.89 (0.63-5.60) 254
50— 0.76 (0.44-1.32) 327 0.86 (0.33-2.23) 751
Educational status

3-year diploma Reference Reference

4-year degree 1.19 (0.79-1.80) .399 0.99 (0.60-1.64)  .970
Area of work

Ulaanbaatar Reference Reference

Other provinces 0.71 (0.44-1.14) 155 0.73 (0.42-1.26) .26l
Working section

Outpatient Reference Reference

Hospital ward 1.27 (0.82-1.96) 281 1.21 (0.74-1.98)  .449
Other sections 0.99 (0.55-1.77) .964 1.23 (0.65-2.33)  .527
Years of clinical experience

0-3 Reference Reference

4-10 1.84 (0.97-3.49) .063 1.32 (0.62-2.79) 474
11- 1.29 (0.72-2.33) .398 1.00 (0.38-2.69)  .955
Overseas training experiences

Experienced Reference Reference

Not experienced 0.90 (0.53-1.55) .709 0.76 (0.42-1.37) 362
Having knowledge about BMI category

Yes Reference Reference

No 2.14 (1.42-3.22) <.001 2.15 (1.39-3.32)  .001
Experience of learning about weight control

Experienced Reference Reference

Not experienced 1.57 (1.05-2.34) .028 1.51 (0.98-2.33 .060

Notes. BMI: body mass index; COR: crude odds ratio; AOR: adjusted odds ratio; CI: confidence interval; Multiple logistic regression analysis

adjusted for all variables in the table was conducted.

In this study, 49.5% of participants had practiced the item
of “Checking the BMI of pregnant women at her first pre-
natal care,” and 39.9% had practiced the item “Providing
pregnant women with a weight gain target based on their
pre-pregnancy BMI.” However, only a few participants had
correct knowledge about BMI calculations and BMI cate-
gories, suggesting that some midwives may provide GWG
health guidance to pregnant women based on incorrect BMI
values. In the present study, 77.8% of participants answered
that the item “Weighing women at every visit” was imple-
mented for more than 90% of the pregnant women. This
is similar to the results of a study in Canada in which 76%
of the respondents practiced it.!!'! Meanwhile, some items
such as “Providing pregnant women with a weight gain target
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based on their pre-pregnancy BMI,” “Discussing the recom-
mended rate of weight gain (kg/week) based on their weight
gain target,” and “Discussing the impact that inappropriate
weight gain can have on the mother during pregnancy” were
practiced with higher percentage than those in study.!'"

A study conducted among obstetricians and gynecologists
showed that 79.2% practiced “Calculate BMI at first prenatal
visit” and 78.2% practiced “Use BMI to modify weight gain
recommendations,” which was higher than the results of this
study.['3] However, because this study had only two answer
options, “yes” or “no,” it is likely that the percentage of par-
ticipants who answered that they provide health guidance
was higher, and the results cannot be compared simply.
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Table 6. Factors related to poor knowledge of BMI categories

Variables COR (95%CI) p AOR (95%CI) p
Age (years)

20-29 Reference Reference

30-39 1.53 (0.93-2.51) .096 1.11 (0.54-2.27) 178
40-49 1.00 (0.48-2.09) .994 0.64 (0.22-1.88) 416
50— 1.36 (0.78-2.40) 278 1.30 (0.49-3.44) .595
Educational status

3-year diploma Reference Reference

4-year degree 0.85 (0.56-1.30) 458 0.84 (0.51-1.41) 515
Area of work

Ulaanbaatar Reference Reference

Other provinces 0.88 (0.55-1.40) .584 0.88 (0.51-1.51) .637
Working section

Outpatient Reference Reference

Hospital ward 1.07 (0.70-1.66) 747 1.08 (0.65-1.79) 766
Other sections 1.08 (0.60-1.95) .803 1.00 (0.53-1.91) .989
Years of clinical experience

0-3 Reference Reference

4-10 2.36 (1.24-4.48) .009 2.56 (1.20-5.44) .015
11- 1.81 (1.00-3.27) .048 1.97 (0.73-5.30) 181
Overseas training experiences

Experienced Reference Reference

Not experienced 1.71 (1.01-2.89) .045 1.80 (1.01-3.19) .046
Do you know how to calculate BMI?

Yes Reference Reference

No 4.74 (1.82-12.37) .001 3.73 (1.36-10.22) .010
BMI calculation

Correct Reference Reference

Incorrect 2.14 (1.42-3.22) <.001 1.84 (1.18-2.87) .007
Experience of learning about weight control

Experienced Reference Reference

Not experienced 1.09 (0.73-1.62) .685 0.86 (0.55-1.33) 495

Notes. BMI: body mass index; COR: crude odds ratio; AOR: adjusted odds ratio; CI: confidence interval; Multiple logistic regression analysis

adjusted for all variables in the table was conducted.

This study clarified that several midwives provide health
guidance for GWG based on pre-pregnancy BMI; however,
there are currently no standardized guidelines for recom-
mended weight gain in Mongolia. Therefore, it is necessary
to develop guidelines for recommended weight gain adjusted
for pregnant Mongolian women, considering their race and
skeletal structure. However, further studies are required to
validate these guidelines.

4.2 Factors related to BMI knowledge
Compared to midwives with three or fewer years of clinical
experience, those with 4—10 years had a 2.56 times higher
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risk of having poor knowledge about BMI categories. Al-
though we expected that midwives with more years of clinical
experience would have more knowledge of BMI categories,
the results were the opposite. Meanwhile, no significant
differences were observed between midwives with less than
three years and those with more than 11 years of clinical
experience. A possible reason for this is that midwives with
more than 11 years of clinical experience are at an age when
obesity is more prevalent;!'®! thus, they may be more aware
and knowledgeable about BMI.

It was also found that midwives who had no experience of
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training overseas had 1.80 times higher risk of having poor
knowledge of BMI categories than those who had experi-
ence of training overseas. It is assumed that midwives with
overseas training experience have more opportunities to gain
knowledge. These findings suggest that in addition to learn-
ing about BMI as a basic nursing and midwifery education
course, it is necessary to improve post-graduate education
so midwives can maintain their knowledge through regular
training and other programs after graduation. In Mongolia,
medical licenses, including midwifery licenses, are renewed
every five years and require participation in lectures and
training programs to obtain the necessary credit.'”! There-
fore, it may be necessary to maintain midwives’ knowledge
by providing training on BMI and weight control or other
measures.

This study identified the factors contributing to lower health
guidance scores on the GWG as working in a ward, having
less than three years of clinical experience, and having no
experience learning about weight control. Those working
in wards have fewer opportunities to provide health guid-
ance on GWG than those working in outpatient departments,
which may mean that their knowledge of health guidance is
not updated or that they give less priority to GWG health
guidance.

Participants who did not know how to calculate BMI had
an approximately three times higher risk of having a low
health guidance score than those who did. Studies have
reported that being aware of IOM recommendations is asso-
ciated with both frequently or always calculating BMI at the
first prenatal visit and modifying weight gain recommenda-
tions using BMI; further, individuals who are aware of IOM
recommendations are more likely to frequently or always
counsel patients about GWG.!"3! Moreover, those who are
aware of IOM recommendations are more likely to inform
pregnant women that excessive weight gain increases the
risk of pregnancy complications and may adversely affect
their fetal health.['> Therefore, the awareness of BMI and its
guidelines may be associated with health guidance practices.
All midwives must understand how to calculate BMI be-
cause without such awareness, providing appropriate health
guidance on GWG is not possible.

4.3 Strengths and limitations

The strength of this study is that it is the first to investigate
midwives’ knowledge of GWG, health guidance, and factors
related to GWG health guidance in Mongolia. Additionally,
our survey was conducted among midwives across Mongo-
lia. As there are differences in population distribution!!8!
and access to healthcare!!”! between Ulaanbaatar and other
provinces, targeting midwives in all regions would have cap-

Published by Association for Health Sciences and Education

tured the differences in both urban and rural characteristics.

However, this study has some limitations. First, informa-
tion about the practice of health guidance regarding GWG
was self-reported and does not reflect the actual practice or
the accuracy of its content. Additionally, participants could
have been subjected to social desirability bias, leading them
to describe their health guidance implementation in a bet-
ter way than what is actually the case. Second, the health
guidance score of the GWG used in this study was not a
scale that had been tested for reliability and validity; there-
fore, interpretation of the actual situation of GWG health
guidance should be performed carefully. However, the 10
items regarding health guidance used in this study were also
used in previous studies, which is a strength, as it allows for
comparison with previous studies. Third, because this study
used a web questionnaire, the target population may have
been limited to Internet users. However, because Mongolia
has a high Internet penetration rate of 83.91%,1>"! and each
medical facility is equipped with a computer connected to
the Internet, the number of participants who were unable to
participate due to a lack of Internet access is expected to be
minimal. Fourth, fewer participants were in their 20s and
more were in their 50s or older than the general population.
Therefore, the generalizability of our results is limited.

5. CONCLUSIONS

This study clarified the status of GWG health guidance and
knowledge of BMI among Mongolian midwives. The per-
centage of midwives who were able to correctly calculate
BMI was 38.4%, while 37.7% had knowledge about BMI cat-
egories. Factors related to low GWG health guidance scores
included working in hospital wards, fewer years of clinical
experience, lack of knowledge about BMI, and lack of expe-
rience in learning about weight control. To improve GWG
health guidelines, post-graduate education for midwives must
be improved. Further research is needed to develop GWG
guidelines tailored to the Mongolian population.
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