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Abstract

Background Despite high coverage of antenatal care services (89.8%) and facility-based deliveries (79.8%), delayed
initiation or lack of follow-up postnatal care (PNC) visits remains a challenge in the Lao People’s Democratic Republic
(Lao PDR). Follow-up PNC encourages healthy lifestyles and monitoring mothers’and newborns'health to decrease
postpartum complications and hospital readmissions. While village health volunteers and workers (VHVs/VHWs) are
essential for health promotion in Lao PDR, the extent to which mothers’trust in VHVs/VHWs helps promote better
service utilization has not been studied.

Objectives We investigated the trust levels in VHVs/VHWs among ethnic minority mothers and the influence
on the use of facility-based follow-up PNC.

Methods We utilized cross-sectional data from July and August 2024, collected as a baseline survey for a quasi-
experimental study conducted in 35 villages across the Sepone and Vilabuly districts. We compared the respondents’
PNC usage and characteristics using chi-square tests and Fisher's exact tests. Standard binary logistic regression
analyses were conducted to estimate the effects of various factors on the utilization of facility-based follow-up PNC.
Trust in VHVs/VHWSs was a construct variable based on their provision of emotional support, relevant information,
adequate discussion time, effective care, and the likelihood of future pregnancy-related care.

Results The study enrolled 241 mothers (mean age 24 years, SD 5.7), including 110 from Sepone and 131

from Vilabuly. Overall, the follow-up PNC coverage rate was 19.0%, and there was no significant difference

between Sepone and Vilabuly, despite variations in access to healthcare and engagement with VHVs/VHWSs. High
trust in VHVs/VHWs was linked to 12.25 times higher odds of utilizing follow-up PNC than low trust (95% Cl 2.2-67.8).
In addition, having an older child (9-12 months) and immediate PNC utilization were beneficial for subsequent PNC
use. Unexpectedly, contact with VHVs/VHWs during prenatal and/or postnatal periods decreased the odds of utilizing
follow-up PNC, with distance to health facilities and adherence to traditional gender norms also having a similar
negative effect.
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Conclusions Facility-based follow-up postnatal care was critically low among respondents; however, increasing
trust in VHVs/VHWs may foster improvements. Along with increasing contact frequency, offering quality support
to mothers through VHVs/VHWs while emphasizing the complementary nature of community-based and facility-
based care could be beneficial. Effective interventions may also include enhancing immediate PNC and tackling
physical accessibility challenges, as well as restrictive gender norms through male involvement.

Keywords Trust, Village health volunteers, Follow-up postnatal care, Lao PDR

Background

Maternal and child morbidity and mortality during the
postnatal period continue to pose a global challenge,
particularly in low- and middle-income countries.
According to the World Health Organization, in 2022
alone, approximately 2.3 million newborn deaths
occurred in the first month of life, with almost two-
thirds of maternal deaths occurring within the first week
after childbirth [1, 2]. During the postpartum period,
many women are vulnerable to postpartum depression
and anxiety, infections, cardiovascular conditions, and
hemorrhages, increasing the risk of complications and
hospital readmission [3, 4]. Similarly, in the first month
of life, newborns are susceptible to sudden infant death
syndrome, feeding problems, jaundice, and infections,
such as sepsis and pneumonia [4].

Postnatal care (PNC) services are crucial interventions
during the first 6 weeks after childbirth, and enhance the
likelihood of survival for both mothers and newborns. In
addition to immediate PNC provided before discharge
from the place of delivery to address the urgent
health needs of mothers and babies, the World Health
Organization (WHO) recommends two follow-up PNC
visits for continuous maternal and child care [4]. PNC
services monitor the health of mothers and newborns,
promote healthy lifestyles and good nutrition, provide
psychological care for mothers, detect diseases or
complications early, and encourage family support.
However, while PNC coverage already lags globally in
comparison with antenatal care (ANC) and facility-based
delivery, follow-up PNC services remain significantly
underused [5, 6].

Lao People’s Democratic Republic (Lao PDR), a
landlocked country in Southeast Asia, continues to
struggle with poor maternal and child health outcomes.
Over the past years, Lao PDR has significantly improved
maternal and child health (MCH) indicators, increasing
antenatal care coverage from 54.2% to 89.8% and skilled
birth attendance from 41.5% to 79.8% between 2011
and 2023 [7, 8]. Nonetheless, the use of follow-up PNC
services remains alarmingly low. In 2017, only 47.2% of
women accessed any PNC services, and less than 2%
received follow-up PNC checks after their initial visit
[9-11]. Among the country’s initiatives, the 2019 Lao

Primary Health Care Policy emphasized the role of
community health workers (CHWs), known as village
health volunteers (VHVs) and village health workers
(VHWs), as essential human resources for reproduction
and MCH promotion [12]. With no professional training,
VHVs/VHWs are often chosen in communities, where
they serve, in support of the health system, either as
volunteers without a fixed compensation or against a
minimum regular stipend [12]. In MCH, VHVs/VHWs
conduct home visits to facilitate educational activities
and health monitoring and promote access to essential
obstetric services [13—15].

Despite extensive evidence on the effectiveness
of CHWs for health promotion, the extent to which
communities trust CHWs and how this influences
healthcare services remain understudied [16-19].
Furthermore, no study has explicitly explored the effect
of trust in CHWs on MCH service utilization in rural
communities. Trust in CHWSs reflects the strength
of relationships with communities and reliance on
them, constituting leverage for intervention efforts to
promote adherence to health recommendations [20, 21].
Therefore, the present study assesses the extent to which
trust in VHVs/VHWs influences the uptake of facility-
based follow-up PNC in rural Lao PDR. The findings will
help design targeted community-based interventions to
increase service utilization and reduce poor maternal and
infant health outcomes in underserved areas.

Methods

Study design and area

We used cross-sectional data from the July August
2024 baseline survey of a quasi-experimental cluster
study as part of the "Sepone MCH Grassroot Project"
impact assessment (Protocol ID: 24-2329-00-00-00
on https://clinicaltrials.gov). Through community-
based intervention by VHVs/VHWs, the project aims
to promote MCH services among ethnic minorities
in the Sepone district, with the Vilabuly district as
the control. Both districts are located in Savannakhet
Province, approximately 600 km from Vientiane, the
capital city of the Lao PDR [22]. As of 2018, Sepone and
Vilabuly, respectively, reported population sizes of 72,011
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and 43,084, fertility rates of 2.9 and 2.1, and poverty
rates of 44.0% and 40.8% [23, 24]. Each district has a
hospital, with 14 health centers located in Sepone and
12 in Vilabuly [23, 25]. In addition, both districts share
common features, such as extensive mountainous areas
and a prevalence of ethnic minorities [22, 26]. The study
sites included 19 villages in Sepone and 18 villages from
Vilabuly, where we explored the potential associations
between trust in VHVs/VHWSs and facility-based
follow-up PNC use via preintervention data.

Responses

Women were eligible to enroll in the survey if they
were mothers aged 15-49 with a live birth in the past
12 months, resided in the selected villages, and consented
to participate. Mothers whose last pregnancy outcome
was stillbirth were excluded from the study. In addition,
cases in which children met the age criteria but the
mother had died were excluded.

Before the survey, village leaders, health center staff,
and VHVs/VHWs helped establish a list of potential
respondents, mothers who gave birth within the past
18 months, and their locations. During household visits,
child age eligibility (age <12 months) and the presence of
mothers were confirmed based on their reports or from
the medical handbook of mothers and babies, also called
the "pink book."

Sample size

The sample size for this study was estimated via logistic
regression (n>10 m), where n is the smaller number
of subjects with or without the outcome, and m is the
number of potential covariates for the regression [27].
With eight potential covariates, the study would require
a minimum "n" of 80 facility-based follow-up PNC users.
However, the sample size was determined by the limited
number of eligible participants available within the
targeted villages. Therefore, we conducted an exhaustive
sampling, enrolling 241 mothers: 110 from Sepone and
131 from Vilabuly. To maximize participation with a
response rate of at least 90.0%, we conducted multiple
household visits to reach mothers who were initially
unavailable. While the sample size may be small,
exhaustive sampling allows the inclusion of almost all
eligible subjects and ensures that the data represent the
target population [28].

Data collection

Data were collected through household visits in 37
villages (Table 5) by trained medical graduates via
structured questionnaires prepared in Epi Info in English
and translated into the Lao language. The questionnaire
was administered in common local languages with
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a translator as needed. The survey questions were
closed-ended, with some allowing multiple choices and
Likert scale grading. They aimed to assess respondents’
socioeconomic and demographic characteristics,
previous MCH service use, and trust indicators in VHVs/
VHWs. Mothers’ self-reported information on service
utilization and information (age of mother, age of child,
etc.) were validated using information recorded in the
mothers’ pink books.

Variables and measurement

Main outcome

The primary outcome variable of the study was mothers’
use of follow-up PNC services in a health facility at any
time after childbirth. Participants’ responses to the
question on using facility-based follow-up PNC services
were categorized as "yes" if they reported visiting a health
facility for a PNC after being discharged from their
place of delivery and "no" if they reported otherwise. We
considered follow-up PNC use regardless of whether the
mothers used immediate PNC provided within 2 h after
delivery and before discharge. Moreover, our definition
did not distinguish postpartum visits that were hospital
readmissions and did not apply a time limit for the
follow-up PNC visits, as the present study prioritizes
addressing the low coverage of visits.

Predictor variables

Based on the relevant literature on the determinants
of obstetric care use, several predictor variables were
designed [11, 29, 30]. The variables were then used as
collected, and others were recategorized or combined as
composites using question items where necessary.

The primary predictor variable, "trust in VHVs/
VHWs," was measured as a composite variable of five
questions from mothers’ perspectives on the capacity
of VHVs/VHWs to provide emotional support, provide
relevant information, dedicate sufficient discussion time,
be perceived as skillful, and be likely to consult VHVs/
VHWs for future pregnancy-related care [19]. Cronbach’s
alpha (0.823) indicated a strong internal consistency of
the items, and factor analysis supported combining all the
items into the single construct of "trust in VHV/VHW,"
which was standardized and categorized into three levels
(low, moderate, and high) [31]. Other predictor variables
used in logistic regression were the sociodemographic
characteristics of the respondents and their households
(age, wealth assets, educational attainment, head of
household, husband’s occupation, etc.), previous health
service use (place of delivery, number of ANC visits,
use of PNC services, etc.), and the level of adherence
to traditional gender norms. The wealth tertile variable
was constructed as equal-sized groups of low-, middle-,
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and high-wealth women based on ownership of eleven
assets (electricity, motorcycles, livestock, agricultural
land, etc.) using principal component analysis [32, 33].
Adherence to traditional gender norms was constructed
to rank respondents’ beliefs (strong, moderate, and
high) regarding observed and injunctive norms through
four items (i.e., women obeying husbands in all matters,
women requiring husbands’ permission for access to
medical services, women being responsible for children’s
care, and husbands as primary household earners) [34].

Data analysis

Data analysis was performed using Stata (ver. 17, Stata
Corp). Descriptive analyses helped us understand the
demographic characteristics of the study population.
We used chi-square tests (Fisher’s exact tests where the
expected cell count was<5) to compare health service
utilization among mothers in the Sepone and Vilabuly
districts. Binary standard logistic regression was used to
assess the associations between the primary outcome and
predictor variables. Then, via backward stepwise analysis,
we selected covariates that influenced the outcome for
inclusion in the multivariate logistic regression analysis
while retaining essential sociodemographic variables,
such as age and wealth tertiles. Due to to the small
number of clusters (two districts) and minimal numbers of
respondents per household (only one household had two
respondents) and village (many villages had fewer than
five respondents), which may induce unreliable random
effects measurements, multilevel analysis with these
factors was not feasible [35-37]. The most reasonable
approach was to group villages by health facility catchment
area; these areas were used as cluster levels in multilevel
binary logistic regression. Nevertheless, the intraclass
correlation coefficient was near zero (1.64e-33), suggesting
the removal of random effects. Also, the interaction
effect between trust and district variables was tested but
found to be non-significant and was omitted from the
final regression model. Statistics are reported with 95%
confidence intervals (95% Cls), and p values of <0.05 were
considered to indicate statistical significance.

Results

Sociodemographic and economic characteristics

of the respondents

Table 1 shows the distributions of the respondents
according to several sociodemographic characteristics in
the Sepone and Vilabuly districts.

Overall, the study surveyed 241 mothers, with a mean
age of 24 years (SD: 5.7), of whom 110 resided in Sepone,
where the majority of the respondents (50.5%) were of
the Tri ethnicity, and 131 resided in Vilabuly, where the
majority of the respondents (54.4%) were of the Mangol
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ethnicity. Almost all respondents, >95%, reported being
married or living with a male partner. Most respondents
and their male partners were between 20 and 29 years
of age, with most households in both districts headed
by husbands or husbands’ parents. Parity was similar
across districts, with almost two-thirds of respondents
reporting at least two children. The mean age of the
children was 5.6 (SD: 3.3) months in Vilabuly District and
6.8 (SD: 3.7) months in Sepone District.

Educational attainment differed significantly across the
two districts (p =0.009): half of the respondents in Sepone
had no formal education, and high school attainment was
rare (4.6% in Sepone vs. 18.3% in Vilabuly). In Sepone,
32.1% of husbands had no formal education, compared
to 18.0% in Vilabuly, where high school and university or
vocational education levels were also higher. Moreover,
husbands’ occupations varied significantly across
districts (p <0.001). While the majority of husbands were
farmers, this was more common in Sepone (94.4%) than
in Vilabuly (75.4%). In Vilabuly, company employment
was notable, with almost 20.0% of husbands working
in a company. Sepone also had a greater proportion of
respondents from poor households (45.9%) compared to
23.7% in Vilabuly, where over 40.0% of respondents fell
into the rich tertile.

Comparison of maternal health indicators, perceptions,
and interactions with VHVs/VHWs among Sepone

and Vilabuly district respondents

Table 2 compares the maternal and health indicators
and women’s engagement with VHVs/VHWs between
Sepone and Vilabuly. While the results revealed
significant differences in trust, satisfaction with VHVs/
VHWs, access to healthcare, and adherence to traditional
gender norms between the two districts, the use rates of
ANC services, facility-based delivery, and PNC services
were similar.

In terms of trust in VHVs/VHWSs, more than half
(53.4%) of Vilabuly mothers had lower trust in VHVs/
VHWs in comparison with mothers in Sepone, where
70.0% of mothers had at least moderate trust (»p <0.001).
Similarly, knowledge of VHVs/VHWs significantly
differed across districts. In Sepone, less than 10.0% of
women did not know of any VHVs/VHWs, whereas
in Vilabuly, this figure was five times greater: 45.8%
(p<0.001). Furthermore, 16.7% of mothers in Sepone had
never interacted with VHVs/VHWs, whereas many more
mothers in Vilabuly had never interacted with VHV/
VHWs (65.9%). Over 40% of women from Sepone had
contact with VHVs/VHWSs during both the prenatal and
postnatal periods.

Adherence to gender norms also varied significantly.
Although most respondents had moderate adherence,
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Table 1 Sociodemographic characteristics of the Sepone and Vilabuly respondents

Sepone district Vilabuly district p values for chi 2
n % 95% ClI n % 95% ClI
Participant age groups (N=241) 0427°
<19 years 22 20.0 13.5-286 28 214 15.2-293
20-24 years 47 42.7 33.8-522 45 344 26.7-42.9
25-29 years 15 13.6 84-214 31 23.7 17.1-31.7
30-34 years 18 164 10.5-24.5 19 14.5 94-217
35-39 years 7 64 3.1-12.8 7 53 26-10.8
>40 years 1 0.9 0.1-6.2 1 08 0.1-53
Educational attainment of respondents (N=241) 0.009%
No education 55 50.0 40.7-59.3 49 374 29.5-46.0
Elementary school 25 227 15.8-31.5 25 19.1 13.2-26.8
Middle school 23 209 14.3-29.6 31 23.7 17.1-31.8
High school 5 46 1.9-10.5 24 183 12.6-25.9
University or vocational school 2 1.8 0.5-7.0 2 1.5 04-59
Respondent’s marital status (N=241) 0459¢°
Currently married or living together 108 98.2 93.0-99.5 126 96.2 91.1-984
Divorced/Widowed 2 1.8 0.5-7.0 5 38 1.6-8.9
Parity groups (N=241) 0.658
One 36 32.7 24.6-42.1 44 336 26.0-42.1
Two 34 309 23.0-40.2 38 29 21.9-374
Three 16 14.6 9-1-225 26 19.9 13.9-276
Four or more 24 21.8 15.0-30.5 23 176 11.9-25.1
Age of last child (N=241) 0.010
0-4 months 35 318 23.8-41.1 57 435 352-522
5-8 months 33 30.0 22.1-39.2 47 359 28.1-44.4
9-12 months 42 382 29.6-47.6 27 206 14.5-284
Ethnicity (N=234) <0.001
Puthai/Lao Thai 31 284 20.7-37.7 47 376 29.5-46.4
Mangol 23 211 144-29.8 68 544 45.6-63.0
Tri 55 505 41.1-59.8 10 8.0 43-143
Wealth tertiles (N=240) <0.00
Poor 50 459 36.7-55.3 31 23.7 17.1-31.7
Middle 35 321 24.0-41.5 44 336 26.0-42.1
Rich 24 220 15.2-30.8 56 42.8 345-514
Head of household (N=241) 0.071°¢
Wife (participant) 1 09 0.1-6.2 0 0.0 -
Husband 48 436 34.6-53.1 42 321 24.6-40.6
Parent of wife 17 15.5 9.8-23.5 36 27.5 20.5-358
Parent of husband 43 39.1 30.4-48.5 51 389 304-476
Brother/sister or other 1 09 0.1-6.2 2 1.5 04-59
Husband age groups (N=241) 0.842
<19 years 8 7.3 3.7-139 14 10.7 64-17.3
20-24 years 33 30.0 22.1-39.2 34 260 19.1-34.2
25-29 years 31 28.2 84-214 32 244 17.1-31.7
30-34 years 15 136 84-214 23 176 11.9-25.1
35-39 years 12 10.9 63-17.3 14 10.7 64-17.3

=40 years 11 10.0 56-17.2 14 10.7 64-17.3
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Sepone district

Vilabuly district p values for chi 2

n % 95% CI n % 95% Cl
Husband's education (N=228) 0.010¢
No education 34 32.1 23.9-416 22 18.0 12.2-259
Elementary school 31 293 21.3-386 29 238 17.0-32.2
Middle school 24 226 15.6-316 31 254 184-339
High school 16 151 94-233 32 26.2 19.2-34.8
University or vocational school 1 09 0.1-6.5 8 6.6 33-126
Husband's occupation (N=234) <0.001 ¢
No occupation 0 0.0 - 3 24 0.8-7.2
Farmer 102 944 88.1-97.5 95 754 67.1-82.2
Government employee 1 09 0.1-6.3 2 1.6 04-6.2
Works in a private company 1 0.9 0.1-63 25 19.8 13.7-27.8
Self-employed and other 4 37 14-9.5 1 0.8 0.1-55

% Fisher test p value

more mothers in Sepone (32.7%) had high adherence to
traditional gender norms compared to 7.6% in Vilabuly.
Only 20.4% of women in Sepone reported that they
could reach the nearest facility within an hour, compared
to 44.3% in Valabuly. In addition, 61.8% of women in
Sepone resided in hard-to-reach areas from the nearest
health facility, compared to a lower proportion (36.6%) in
Vilabuly.

Maternal health indicators were similar in the Sepone
and Vilabuly districts. Facility-based follow-up PNC use
was only 20.4% and 17.8% in Vilabuly (»p=0.619). In both
districts, most women (over 58.0%) reported receiving
at least four ANC visits, more than 76% delivered in
a health facility, and approximately 70.0% received an
immediate PNC (p>0.05).

Comparison of trust in VHVs/VHWSs and access

to healthcare between follow-up PNC users and nonusers
Table 3 highlights the differences between respondents
who reported using follow-up PNC services in a health
facility regarding the trustworthiness of VHVs/VHWs
and the accessibility and use of other maternal health
services. The results revealed significant differences in
trust in VHVs/VHWs, immediate PNC use, number of
ANC visits, road access, and walking time to the nearest
health facility.

High trust in VHVs/VHWSs was more than fourfold
greater among follow-up PNC users (17.8%) than among
nonusers (4.2%). Almost all follow-up PNC users (93.3%)
and 64.9% of nonusers reported having had an immediate
PNC visit at the delivery place within the first 2 h after
childbirth (p<0.001), although 72.9% of the latter group

delivered in a health facility. Similarly, a significantly
higher percentage of follow-up PNC users (82.2%) had
at least four ANC visits in comparison with nonusers
(57.3%) (p=0.008). PNC users also reported also having
more frequent interactions with VHVs/VHWs compared
to women who did not use follow-up PNC. Furthermore,
regarding accessibility of health facilities, a significantly
greater proportion of PNC users (71.1%) resided in areas
that were not too hard to reach (i.e., flat or almost flat
terrain) in comparison with nonusers (47.9%), whereas
nonusers of follow-up PNC resided at an hour or more
away from the nearest health facility.

Trust in VHVs/VHWSs and other facility-based follow-up PNC
use predictors

The bivariate analysis in Table 4 revealed that the level of
trust in VHVs/VHWs, adherence to traditional gender
norms, and the time required to reach the nearest
health facility on foot and having immediate PNC were
associated with the use of facility-based follow-up PNC.
Compared with mothers with low trust, those with high
trust in VHVs/VHWSs were 6.67 times more likely to
use follow-up PNC (p<0.001). Moderate trust showed
a weaker positive association; however, the difference
was not statistically significant (COR: 1.6; p>0.05).
In addition, women who reported needing more than
1 h to access a health facility were less likely to attend
follow-up PNC (COR: 0.45; p<0.05). Having older
children (9-12 months) was associated with more than
twice the odds of follow-up PNC use among respondents
with young children (0—4 months) (COR: 2.34; p<0.05).



Ahissou et al. Tropical Medicine and Health

(2025) 53:61

Page 7 of 14

Table 2 Comparison of maternal and health indicators and women’s engagement with VHVs/VHWs between Sepone and Vilabuly

Sepone district Vilabuly district p values
n % 95% ClI n % 95% ClI
Trust in VHVs/VHWSs (N=241) <0.001
Low 24 21.8 15.0-30.5 70 534 44.8-61.8
Moderate 77 70.0 60.8-77.9 54 41.2 49.9-77.9
High 9 8.2 43-15.0 7 53 26-10.8
Knowledge of any VHV/VHW (N=241) <0.001
No 10 9.1 49-16.1 60 458 374-544
Yes 100 90.9 83.4-95.1 71 54.2 45.6-62.6
Having any contact with VHVs/VHWs (N=234) <0.001
Never 18 16.7 10.7-25.0 83 65.9 57.0-73.6
Either before or after delivery 41 380 29.3-47.5 16 12.7 79-19.8
Both during and after pregnancy 49 454 36.2-54.9 27 214 15.1-29.5
Adherence to traditional gender norms (N=241) <0.001
Low adherence 27 24.6 174-335 49 374 29.5-46.0
Moderate adherence 47 42.7 33.8-522 72 550 46.3-63.3
High adherence 36 327 24.6-42.1 10 76 4.1-136
Time to reach nearest health facility on foot (N=239) <0.001
Within an hour 22 204 13.8-29.1 58 443 36.0-52.9
An hour or more 86 79.6 70.9-86.2 73 557 47.1-64.0
Road access to nearest health facility (N=241) <0.001
Not hard to reach (flat or almost flat terrain) 42 382 29.6-47.6 83 63.4 547-712
Hard to reach (hilly, river and other terrain types) 68 61.8 524-704 48 36.6 28.8-453
Follow-up PNC in health facility (N=237) 0619
Yes 22 204 13.8-29.1 23 17.8 12.1-254
No 86 79.6 70.9-86.2 106 82.2 74.6-87.9
Number of ANC visits (N=241) 0.552
No visit 14 12.7 7.7-204 15 115 7.0-18.2
One to three visits 32 29.1 21.3-383 31 237 17.1-31.7
Four or more visits 64 582 48.7-67.1 85 64.9 56.3-72.6
Place of delivery (N=241) 0.878
Health facility 84 764 67.5-834 102 779 69.9-84.2
Home or other 26 236 16.6-32.5 29 22.1 15.8-30.1
Delivery by cesarean section (N=241) 0.935
Yes 7 64 3.1-12.8 8 6.1 3.1-11.8
No 103 93.6 87.2-96.9 123 939 88.2-96.9
PNC use within the first 2 h after delivery (N=239) 0.641
Yes 78 722 63.0-79.9 91 69.5 61.0-76.8
No 30 27.8 20.1-37.0 40 305 23.2-39.0

Immediate PNC within the first 2 h after delivery was
also strongly associated with follow-up PNC use (COR:
7.56; p<0.001). Increased adherence to traditional
gender norms reduced the odds of follow-up PNC use,
with the lowest effect observed among women with high
adherence (COR: 0.11; p<0.01).

After adjusting for other covariates, the effect of high
trust in VHVs/VHWSs on follow-up PNC remained
strong across the models, reaching an odds ratio

of 12.25 in model 2 (p<0.01). Similarly, moderate
trust was positively associated with follow-up PNC
but was not statistically significant. Other factors
associated with follow-up PNC use included having a
9-12-month-old child (AOR model 2: 3.16%; p <0.05)
and using immediate PNC (AOR model 2: 6.80;
p<0.001), for which effects also remained consistent
throughout the adjusted analyses.
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Table 3 Comparison of trust in VHVs/VHWSs and accessibility to healthcare among follow-up PNC users and nonusers

Use of follow-up PNC in a health facility

Variables Yes No Chi? p values

n % 95% CI n % 95% Cl

Trust in VHVs/VHWs (N=237) 0.002
Low trust 12 26.6 158—414 80 417 34.9-488
Moderate trust 25 556 41.9-69.3 104 54.1 47.0-61.2
High trust 8 17.8 9.1-31.8 8 4.2 2.1-8.1

Having any contact with VHVs/VHWSs (N=232) 0.008%
Never 17 378 249-52.7 84 449 37.9-52.1
Either before or after delivery 5 11.1 4.7-24.1 50 26.7 20.9-338
Both during and after pregnancy 23 51.1 36.7-65.3 53 283 22.3-353

Immediate PNC (first 2 h after delivery) (N=236) <0.001¢
No 3 6.7 2.2-188 67 35.1 28.6-42.1
Yes 42 933 81.2-97.8 124 64.9 579-714

Time to the nearest health facility on foot (N=235) 0016
Within an hour 22 489 34.7-63.3 57 30 23.9-36.9
An hour or more 23 51.1 36.8-65.3 133 70 63.1-76.1

Road access to nearest health facility (N=237) 0.005
Not hard to reach (flat or almost flat road) 32 71.1 56.3-82.5 92 479 40.9-55.0
Hard to reach (hilly, river and other terrain) 13 289 17.5-43.7 100 52.1 45.0-59.1

Place of delivery (N=237) 0.003 ¢
Health facility 42 933 81.2-97.8 140 729 66.2-78.8
Home or other 3 6.7 22-188 52 27.1 21.2-338

Number of ANC visits (N=237) 0.008 ¢
No ANC visit 2 44 1.1-16.2 27 14.1 9.8-19.8
1-3 ANC visits 6 133 6.1-26.7 55 28.7 22.7-355
>4 ANC visits 37 82.2 68.2-90.9 110 57.3 50.2-64.1

%Fisher’s test p value

Conversely, mothers living an hour or more from
a health facility, those who had contact with VHVs/
VHWs during the pre- and postnatal periods, and those
with moderate to high adherence to traditional gender
norms were less likely to use follow-up PNC than their
counterparts. Moreover, factors such as the district
of residence, participant age group, and educational
attainment did not show statistically significant
associations with facility-based follow-up PNC use.

Discussion

The present study revealed very low uptake (19.0%) but
similar levels of facility-based follow-up PNC in Sepone
and Vilabuly, despite differences in access to healthcare
and engagement with VHVs/VHWs; low trust in VHVs/
VHWs was more prevalent among follow-up PNC
nonusers (26.6%) than among users (41.7%); high trust
was associated with favorable odds of using follow-up
PNC. In addition, having an older child (9-12 months)

and immediate PNC increased the odds of follow-up
PNC use. Surprisingly, having contact with VHVs/
VHWs during the pre- or postnatal periods reduces
the likelihood of follow-up PNC. Moreover, greater
adherence to traditional gender norms or remoteness
from a health facility were barriers to follow-up PNC use.

The notably low follow-up PNC use in the present
study aligns with previous evidence of the substantial
lack of initiation and continuation of PNC services in
resource-limited settings [38, 39]. Similar minimal rates
(3.7% in 2017) of subsequent PNC visits after discharge
from the delivery location were reported in Lao PDR
despite the implementation of the free MCH service
access policy in 2012 [10, 11, 40]. Several studies have
emphasized the need to understand and address barriers
related to cultural beliefs, awareness of PNC benefits, and
accessibility factors [40, 41]. For example, in Indonesia,
Uganda, and Zambia, studies have shown that women do
not attend postnatal services due to perceived low value
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Table 4 Bivariate and multivariate logistic regression analyses of the associations between trust in VHVs/VHWSs and follow-up PNC use

across different models

Variable Crude OR 95% Cl Model 1 Model 2
Adjusted OR 95% CI Adjusted OR 95% Cl

Trust in VHVs/VHWSs

Low trust Ref.

Moderate trust 1.6 0.8-34 2.13 0.9-4.9 2.72 1.0-7.6

High trust 6.67%** 21-21.1 10.74%** 2.9-39.8 12.25%* 22-67.8
District

Vilabuly district Ref.

Sepone district 118 0.6-2.3 1.15 0.5-2.5 1.76 0.7-4.6
Participant age groups

<19 years Ref.

20-24 years 204 0.8-5.5 23 0.8-6.8 2.69 0.8-87

>25 years 1.83 0.7-4.9 221 0.7-6.6 2.37 0.7-76
Educational attainment of respondent

No formal education Ref.

Elementary school 1.21 0.5-3.0 1.15 04-3.1 0.73 0.2-22

Middle/High school/University and Vocational 1.63 08-34 133 0.6-3.2 0.87 03-23
Age of last child

0-4 months Ref.

5-8 months 1.15 0.5-2.7 12 0.5-3.0 1.15 04-3.1

9-12 months 2.34* 1.1-52 3.20%* 13-79 3.16*% 1.2-85
Adherence to traditional gender norms

Low adherence Ref.

Moderate adherence 0.48* 0.2-1.0 042 0.2-09 0.39 0.2-09

High adherence 0.11%* 0.0-0.5 0.08** 0.0-04 0.07** 0.0-04
Accessibility and health service utilization factors
Having any contact with VHVs/VHWs

Never Ref. - - Ref.

Either before or after delivery 049 02-14 - - 0.23* 0.1-09

Both during and after pregnancy 2.14 1.0-44 - - 0.76 02-24
Time to the nearest health facility on foot

Within an hour Ref. - - Ref.

An hour or more 045* 0.2-09 - - 0.40* 0.2-0.9
Immediate PNC (first 2 h after delivery) - -

No Ref - - Ref.

Yes 7.56%%* 23-253 - - 6.80%* 1.8-26.0

*p value < 0.05; **p value <0.01; *** p value <0.001
OR odds ratio, C/ confidence interval, Ref reference group

or need, particularly in the absence of childbirth-related
complications [41-43].

Despite differences in access and VHVs/VHWs
engagement, Sepone and Vilabuly had similar maternal
health service coverage, highlighting district-specific
challenges to address. In Sepone, where mothers had
greater trust in VHVs/VHWs and frequent interactions,

the number of ANC visits and facility-based deliveries
were relatively high despite barriers to facility access. The
findings suggest that VHVs/VHWSs may provide essential
support in promoting service utilization, as reported in a
previous study [44]. Moreover, the lack of follow-up PNC
(20.4%) in the district provides an opportunity to leverage
the established importance of VHVs/VHWs for better
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advocacy for follow-up PNC services while navigating
logistical barriers. In contrast, in Vilabuly, where mothers
had less engagement with VHVs/VHWs, the easier access
to health facilities might have contributed to maternal
health service coverage levels similar to those in Sepone.
While considering local challenges in Vilabuly, enhancing
the role and visibility of VHVs/VHWSs and mothers’
reliance on them may further optimize service uptakes.

Trust in VHVs/VHWs differed significantly among
facility-based follow-up PNC users and nonusers, with
high trust associated with a substantial increase in the
odds of follow-up PNC use (AOR model 2: 12.25). These
findings align with the relevant literature, which suggests
that trust in CHWs, such as VHVs, can promote health-
seeking behaviors, including formal healthcare services
[21, 45, 46]. According to Darden and Macis (2024),
trust—in addition to income and education—is well-
known to play a primary role in healthcare utilization,
even when communities have limited knowledge about
the importance of the service [45]. Trust helps strengthen
the relationship between health workers and mothers,
making it easier for mothers to seek advice and services.
The varying levels of trust in VHVs/VHWs among
women also suggest that service users and nonusers
may have different exposure to VHVs/VHWs activities,
subsequently influencing their views [19, 46, 47]. This
is reflected in our findings, where the rate of follow-up
PNC use was the greatest among those who reported
meeting VHVs/VHWs both during and after pregnancy
(51.1%).

Unexpectedly, after adjustment for covariates, women
who had contact with VHVs/VHWSs were less likely to
utilize facility-based follow-up PNC services than those
who had no contact. While this finding challenges the
assumption that increased interactions with healthcare
professionals would naturally improve service utilization,
it raises the question of the extent to which mothers
perceived their needs to be sufficiently met by VHVs/
VHWSs. Despite their essential role, VHVs/VHWs
might be perceived as adequate substitutes for formal
healthcare, reducing the perceived need for the latter [19,
48]. While regular interactions between VHVs/VHWs
and mothers are beneficial, the quality of those contacts
is equally important. Actions for improvement must
integrate VHVs/VHWS’s efforts with formal healthcare
systems with constant support and supervision [49-51].
VHVs/VHWs should emphasize the complementary
roles of community-based care and health facility
services in communities. Likewise, further qualitative
studies on mothers’ perceived value of community-based
and facility-based care are essential.
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Mothers of older children (9—12 months) were more
likely to seek follow-up PNC at health facilities, which
deviates from the WHQO’s recommended four PNC visits
in the first six postpartum weeks for increased survival
chances for mothers and newborns [4]. The delay in
follow-up PNC uptake suggests that over time, mothers
may become familiar with health systems, become more
aware of the benefits of health services, or become
more concerned about child development, motivating
positive health-seeking behavior [52]. However, the
lack of PNC use among mothers with younger infants
constitutes missed opportunities for timely intervention
for the most vulnerable ages to neonatal complications
[4]. In addition, immediate PNC within the first 2 h
after delivery greatly influences follow-up PNC use,
reinforcing the benefits of early contact with health
professionals in establishing ongoing healthcare practices
[53-55]. As highlighted by previous studies, addressing
geographic accessibility barriers and restrictive norms
to women’s autonomy in health decisions is essential in
follow-up PNC use [56, 57]. Effective interventions to
transform gender norms may require engaging men and
educating women [58-60].

Limitations

The present study had several limitations. First, due to
the study design, we could not infer causality between
factors; however, we found potential associations for
further investigation. Second, despite validation efforts
with pink books, we relied primarily on self-reported
information from mothers. Third, not distinguishing
postpartum visits that might have been hospital
readmissions could have inflated the proportion of
facility-based follow-up PNC. Nonetheless, this could
further highlight the already low coverage of follow-up
PNC which requires attention.

Conclusion

The study highlights the lack of facility-based follow-up
PNC use in rural Lao PDR and the critical role of
women’s trust in VHVs/VHWSs in potentially fostering
improvement. While ensuring regular quality contact
with mothers, VHVs/VHWs may emphasize the
complementary benefit of formal healthcare services
[61, 62]. In addition to improving mothers’ reliance
on VHVs/VHWs, future interventions may promote

immediate PNC, address physical accessibility
challenges, and address restrictive gender norms through
male involvement. Furthermore, qualitative studies

may help deepen the understanding of women’s beliefs
about follow-up PNC to design appropriate educational
activities.
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Fig. 1 Percentages of responses to question items on trust in VHVs/VHWSs
Table 5 Number of respondents by village
Sepone district Vilabuly district
Village names Number of respondents Village names Number of
respondents
Arlainoy 2 Dongyang 6
Dongnoy 7 Huaydarng 2
Huaycheangkao 7 Huaysuan 5
Kadub 9 Keangleknuea 7
Kaloukkao and Kaloukmai 8 Keanglektai 9
Keangkiew 4 Kokmark 8
Keangluangnoy 6 Lardeangnoy 3
Keangpeanai 3 Nabalu 4
Keangthongnok 5 Nater 6
Kheaving 3 Numkheep 9
LaAorkao 5 Numlap 3
Mueangchannok 3 Nummee 9
Munchy 9 Padong 13
Panga 9 Phaphilarng 10
Poung 6 Poungpor 13
Sadueng 6 Thangbeangkeangluang 7
Sawed 3 That 6
Vangmorthoum 11 Torhuea 11
Vangyeangnoy 4
Total 110 Total 131
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See Fig. 1 and Table 5

Abbreviations

ANC Antenatal care

CHW Community health worker

FGD Focus group discussion

JICA Japan International Cooperation Agency

MCH Maternal and child health

NECHR National Ethics Committee for Health Research
PNC Postnatal care

VHV/VHW  Village health volunteer or worker
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