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Abstract

Provision of quality antenatal care (ANC) is important to reduce maternal and newborn fatal-
ities worldwide. However, the use of quality ANC by women of reproductive age and associ-
ated factors remain unclear in many developing countries. Therefore, this study aimed to
determine factors associated with receiving quality ANC in Kenya among women of repro-
ductive age. We analyzed secondary data from the 2022 Kenya Demographic Health Sur-
vey, which included 11,863 women. Participants were selected using two-stage stratified
sampling. Univariate and multivariable logistic regression analyses were used to analyze
the data. Of the 11,863 participating women, 61.2% (95% confidence interval (Cl): 59.7%—
62.6%) received quality ANC. Participants aged 20—34 years had a 1.82 (95%Cl: 1.15—
2.87) times higher likelihood of receiving quality ANC compared with those aged 15-19
years. Those who had attended four or more ANC visits were 1.42 (95%Cl: 1.14—1.79)
times more likely to receive quality ANC than those who attended three or fewer visits. Par-
ticipants with media access were 1.47 (95%CI: 1.06—2.03) times more likely to receive qual-
ity ANC than those without media access. Compared with participants in the “poorest”
quintile, the likelihood of receiving quality ANC was 1.93 (95%CI: 1.21-3.08) and 1.44 (95%
ClI: 1.01-2.06) times higher for participants in the “richest” and “richer” quintiles, respec-
tively. Furthermore, compared with participants from the Coastal region, the odds of receiv-
ing quality ANC were 0.25 (95%ClI: 0.15-0.31) to 0.64 (95%ClI: 0.44—0.92) times lower for
those from all other Kenyan regions. Participants whose partners made their healthcare
decisions were 0.74 (95%CI: 0.58—0.95) times less likely to receive quality ANC than those
who made decisions independently. We found that just over 60% of participating mothers
had received quality ANC. Factors associated with receiving quality ANC were: age, region,
maternal education, healthcare-seeking decision-making, access to media, time to the
health facility, ANC visits, and ANC provider type (doctor, nurse/midwife/clinical officer).
Maternal health improvement programs should prioritize promoting access to education for
girls. Furthermore, interventions should focus on promoting shared decision-making and
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autonomy in healthcare-seeking behaviors among pregnant women and their partners,
increasing access to care provided by skilled healthcare workers, and addressing regional
disparities in healthcare delivery.

Introduction

Quality antenatal care (ANC) encompasses assessments and treatments provided by licensed
medical practitioners to pregnant women and adolescent girls to maintain the health of the
mother and child [1, 2]. Low quality ANC is associated with an increased risk for maternal and
newborn mortality and morbidity, including stillbirth, low birth weight, and preterm birth [3].
Quality ANC can prevent maternal mortality by addressing pregnancy-related complications,
which emphasizes its significance in improving maternal health outcomes worldwide [4-6].
Sub-Saharan Africa has the highest maternal mortality rates globally. ANC coverage remains
low in this region, with only 65% of pregnant women accessing ANC services and a paucity of
information about the quality of ANC [3]. In addition, provision of quality ANC is suboptimal
in some of these countries (Ethiopia: 31.3%, Nigeria: 45%, and Uganda: 61.4%) [4-6].

Factors influencing women’s receipt of quality ANC span socioeconomic, demographic,
obstetric, antenatal, and facility-related domains [6-8]. These factors include age, socioeco-
nomic status, education level, partner support, urban residence, media exposure, facility
choice, and ANC visit frequency [9-11]. Moreover, early initiation of ANC visits, adherence to
the recommended number of visits, and the category of ANC health providers have been
linked to higher ANC quality [11, 12]. The maternal mortality rate in Kenya is approximately
342 deaths per 100,000 live births, and the newborn mortality rate is about 19 deaths per 1,000
live births, which indicates there are significant maternal and child health challenges [13]. The
Kenyan Ministry of Health has made efforts to improve ANC coverage and quality through
various initiatives, including implementation of ANC guidelines, training for healthcare pro-
viders, and community sensitization programs [14]. However, the prevalence of quality ANC
in Kenya, as defined by adherence to ANC guidelines and the provision of comprehensive
care, remains unclear and may vary across facilities and regions [14].

Several previous studies from Kenya examined subnational disparities in ANC use and fac-
tors influencing the use of focused ANC services [15, 16]. However, these studies did not pro-
vide a comprehensive understanding of how these parameters interacted with and affected
quality ANC use at a national level. In addition, the high maternal and newborn mortality
rates in Kenya suggest gaps in women’s access to quality ANC services during pregnancy.
Therefore, we used data from the 2022 Kenya Demographic Health Survey (KDHS) to shed
light on the prevalence of quality ANC services and factors that influenced the receipt of these
services in Kenya. The results of this study may inform interventions to enhance ANC service
delivery and promote positive maternal health outcomes, both in Kenya and sub-Saharan
Africa more broadly.

Methods
Sampling, data collection, and data source

This study used secondary data from the 2022 KDHS. The KDHS used a two-stage stratified
sampling design. The first stage involved selecting 1692 enumeration areas or clusters from a
master sample frame of 129,067 clusters based on the 2019 Kenya Population and Housing
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Census using equal probability with independent selection [17]. The second stage involved list-
ing houses to generate a sampling frame and choosing 25 households from each cluster. In
clusters with fewer than 25 households, all households in that cluster were sampled. The survey
was conducted in over 1691 clusters, which gave a nationally representative sample. The train-
ing of data collectors and pretesting of study instruments were conducted by the Inner-City
Fund (ICF), and data were collected between February and July 2022. Interviews (in Swahili or
English) were conducted with all women aged 15-49 years who were regular members of the
chosen households or who had spent the night before the survey in that household. Of the
32,156 women who completed the 2022 KDHS, 11,863 women who were either pregnant or
had given birth during the previous 5 years were included in the present study. The research
team requested and obtained authorization to use the secondary dataset from the MEASURE
DHS website (https://www.dhsprogram.com/data/available-datasets.cfm). The dataset con-
tained numerous variables, but the research team selected those that were applicable to this
study for inclusion in the analyses.

Study variables

Dependent/outcome variable. Women’s receipt of quality ANC was the main outcome
variable in this study. ANC quality was a composite variable that was created by combining
several binary (yes/no) questions about the provision of certain services during ANC. These
services included blood and urine sample collection, blood pressure checks, receiving informa-
tion about danger signs of pregnancy (e.g., bleeding), fetal heartbeat monitoring, breastfeeding
counseling, dietary counseling, and the provision (or purchase) of iron supplements. Partici-
pants that had received all eight ANC services were classified as having received quality ANC
(yes); if one or more services had been omitted, they were classified as not receiving quality
ANC (no) [4, 5].

Independent variables. The three categories of covariates considered in this analysis were
sociodemographic factors, obstetric and prenatal-related factors, and health facility-related fac-
tors, based on a review of the literature and the available KDHS data [4, 5, 17]. The sociodemo-
graphic parameters investigated included: education level of the woman and her partner
(primary, secondary, or tertiary), the woman’s age (15-19, 20-34, or 35-49 years), wealth
index (five classes: poorest to richest), place of residence (rural or urban), marital status (single
or married), and religion (Christian, Muslim, or others). Region was categorized using Kenya’s
eight provinces (Nyanza, Western, Eastern, Coast, Northeastern, Central, Rift Valley, and Nai-
robi). The household size (<4 or >5 people) was used to measure family composition. Two
proxy variables were used to assess maternal autonomy: who headed the household (female or
male) and who made healthcare-seeking decisions for the participant (partner, self, jointly
with another person/partner, or others). We also considered mobile phone ownership (yes or
no) and exposure to mass media (i.e., access to newspapers, radio, television, and the Internet;
yes or no). Principal component analysis was used to compute the wealth index from data on
household asset ownership [17].

Six obstetric and prenatal factors were analyzed: whether the participating woman was cur-
rently pregnant, whether she had received information about ANC from a community health
worker, parity (<2, 3-4, >5), number of ANC visits (<3 or >4), when she had her first ANC
visit (0-3, 4-6, or 7-9 months), and whether the woman had wanted her last pregnancy [17].
We examined five variables that were associated with the location where ANC was received.
The place of ANC provision (clinic, faith-based organization, non-governmental organization,
private or public health facility), and the person who evaluated the mother during ANC visits
(midwife, doctor, clinical officer, nurse, or others). As a proxy measure of access to a health
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facility, the number of minutes required to access the health facility for birth (<30, 31-60, or
>61 minutes) was included in the analysis. An additional proxy measure for participants’
familiarity with the healthcare facility was whether or not they had ever taken contraceptives
[17].

Statistical analyses

Data were cleaned and dummy variables were constructed before analysis. For each categorical
variable, descriptive statistics (e.g., frequencies) were calculated at the univariate level. We
used univariate logistic regression to identify independent variables associated with receiving
quality ANC. Simple multivariate logistic regression was then used to identify variables associ-
ated with receiving quality ANC while controlling for other variables. All variables with P-val-
ues less than 0.05 were included in the multivariate analysis, and 95% confidence intervals (CI)
were calculated for all odd ratios. The data were analyzed using the complex samples package
in SPSS (V20), which assisted in managing the complicated sample design in the KDHS data.
The complex sample package offers reliable parameter estimations as it considers weighting,
sample stratification, and clustering throughout the participant sampling process [18]. Fur-
thermore, KDHS sample weights were imposed on all computed frequencies to mitigate the
effects of unequal probability sampling in various strata and guarantee the representativeness
of the study outcomes [19]. We also evaluated the multi-collinearity of all predictor variables
in the model using a variance inflation factor of less than 10 as a cutoff [19]. All predictors fell
below this threshold.

Ethical considerations

The Institutional Review Board of the ICF granted ethical approval for the 2022 KDHS. The
Kenya National Bureau of Statistics conducted the survey in collaboration with other develop-
ment partners. Written informed consent was obtained from all participants or the legally
appointed representatives of minor participants. As this study was based on secondary data
from the KDHS that are publicly available, no ethical approval was required. However, MEA-
SURE DHS provided authorization to use the KDHS datasets (https://www.dhsprogram.com/
data/available-datasets.cfm).

Results
Participants’ demographic characteristics

In total, 11,863 women who were pregnant or had given birth within the 5 years before the sur-
vey were included in our analyses (Table 1). The majority identified as being from the Central,
Eastern, Rift Valley, Nyanza, and Nairobi provinces (76.7%), were aged 20-34 years (74.4%),
and lived in rural areas (61.4%). Most participants were married (80.2%) and most identified
as Christian (88.5%). In total, 44.8% had only completed primary (or no) education, 57.3%
were employed, and 43.9% were classified in the richer/richest quintiles. Furthermore, most
(91%) participants’ partners were employed and 55.9% of partners had at least a secondary
education. The majority of participants lived in male-headed households (71.5%) and 44.9%
made decisions to seek healthcare services jointly with their partner or another person. Most
participants lived with their partners (83.2%) and had more than five household members
(79%). Many participants were exposed to mass media, which included newspapers (17.2%),
television (38.4%), the Internet (47.9%), and radio (74.3%). Furthermore, 81.1% of participants
were mobile phone owners. Although most (94%) participants were not currently pregnant,
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Table 1. Participants’ demographic characteristics.

Variable n (weighted %)
Age (years)

35-49 2253 (19.0)
20-34 8825 (74.4)
15-19 785 (6.6)
Region/province

Coast 1107 (9.3)
Nairobi 1371 (11.6)
Rift Valley 3605 (30.4)
Northeastern 406 (3.4)
Western 1253 (10.6)
Nyanza 1406 (11.8)
Eastern 1336 (11.3)
Central 1380 (11.6)
Education

Tertiary 2321 (19.6)
Secondary 4231 (35.7)
None/primary 5311 (44.8)
Partner’s education

Tertiary 2329 (24.5)
Secondary 2984 (31.4)
None/primary 4206 (44.2)
Religion

Muslim 1120 (9.7)
Christian 10220 (88.5)
Others 209 (1.8)
Residence

Rural 7289 (61.4)
Urban 4574 (38.6)
Wealth index

Richest 2695 (22.7)
Richer 2510 (21.2)
Middle 2074 (17.5)
Poorer 2062 (17.4)
Poorest 2523 (21.3)
Marital status

Married/in a relationship 9519 (80.2)
Unmarried/not in a relationship 2344 (19.8)
Working status

Not working 5063 (42.7)
Working 6791 (57.3)
Partner’s working status

Not working 858 (9.0)
Working 8632 (91)
Sex of household head

Female 3380 (28.5)
Male 8483 (71.5)
Household size

(Continued)
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Table 1. (Continued)

Variable n (weighted %)
>5 9370 (79.0)
<4 2493 (21.0)
Health seeking decision making

Joint 4279 (44.9)
Partner 1590 (16.7)
Self 3618 (38.5)
Others 32(0.3)
Media access (TV, radio, and newspaper)

Yes 1451 (12.2)
No 10412 (87.8)
Mobile phone

Yes 9626 (81.1)
No 2237 (18.9)
Internet use

Yes 5684 (47.9)
No 6179 (52.1)
Parity

<2 6395 (53.9)
3-4 3360 (28.3)
>5 2108 (17.8)
Currently pregnant

Yes 711 (6.0)
No 11152 (94)
Last pregnancy wanted

Yes 10823 (91.2)
No 1041 (8.8)
ANC visits

>4 6472 (67.2)
<3 3157 (32.8)
Timing of first ANC visit

Third trimester 841 (8.9)
Second trimester 5671 (60.1)
First trimester 2920 (31.0)
Place of ANC

Public health facility 7866 (80.5)
Private health facility 1477 (15.1)
Faith-based organization 379 (3.9)
Non-governmental organization 44 (0.5)
ANC provider

Doctor 4494 (39.8)
Nurse/midwife/clinical officer 6618 (58.6)
Others 191 (1.6)
Time to health facility (minutes)

>61 496 (8.0)
31-60 1168 (18.9)
<30 4515 (73.1)
Received ANC service or information from a community health worker

(Continued)
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Table 1. (Continued)

Variable n (weighted %)
No 6103 (98.8)
Yes 76 (1.2)
Contraceptive use

Yes 6987 (58.9)
No 4876 (41.1)

Unmarried = single/divorced/widowed/separated.

https://doi.org/10.1371/journal.pgph.0003460.t001

91.2% had wanted/desired their most recent pregnancy and 53.9% had given birth to two chil-
dren or had two children currently alive.

The majority of participants (60.1%) had attended their first ANC appointment in the sec-
ond trimester, and 67.2% had attended at least four ANC appointments overall. ANC visits
were most commonly attended at public (83.4%) or private (15.7%) healthcare facilities. Most
participants had received ANC from doctors (46.7%) or midwives/nurses/clinical officers
(68.7%). Only 1.2% of participants reported learning about ANC from a community health
worker and 58.9% had previously used contraceptives. Furthermore, 67.7% had walked to
health facilities for ANC, with the most common travel time being 30 minutes (73.1%).

Quality ANC received

Opverall, 61.2% of participants had received quality ANC (Table 2). The most commonly
received ANC services were blood pressure (98.2%), fetal heartbeat monitoring (97.7%), and
blood (97.1%) and urine (95.9%) sample collection. Most (92.2%) participants had also
received iron tablets. Sightly fewer participants had received nutritional counseling (84.4%),
breastfeeding counseling (82.4%), and counseling about the danger signs of pregnancy
(77.0%).

Factors associated with receiving quality ANC

The factors associated with receiving quality ANC in the univariate and multivariate logistic
regression analysis are summarized in Table 3. Participants aged 20-34 years had a 1.82 (95%
CI: 1.15-2.87) times higher likelihood of receiving quality ANC compared with younger moth-
ers (15-19 years). Participants who had attended four or more ANC visits were 1.42 (95%CI:

Table 2. Components of ANC received by participants.

Variable weighted % (95%CI)
Overall quality of ANC 61.2 (59.7-62.6)
Blood pressure taken 98.2 (97.9-98.4)
Urine samples taken 95.9 (95.4-96.4)
Blood samples taken 97.1 (96.7-97.5)
Fetal heartbeat monitored 97.7 (97.4-98.1)
Nutritional counseling 84.4 (83.5-85.4)
Breastfeeding counseling 82.4 (81.3-83.4)
Advice on danger signs of pregnancy (bleeding) 77.0 (75.7-78.3)
Given/bought iron tablets 92.2 (91.4-92.8)

ANC = antenatal care; CI = confidence interval.

https://doi.org/10.1371/journal.pgph.0003460.t002
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Table 3. Factors associated with receiving quality ANC among women aged 15-49 years.

Quality ANC
Variable Yes No COR (95%CI) P-value AOR (95%CI) P-value
n (%) n (%)
Age (years) <0.001 0.021
15-19 313 (3.3) 388 (4.0) 1 1
20-34 4529 (47.2) 2650 (27.6) 2.12 (1.75-2.57) 1.82 (1.15-2.87)
35-49 1035 (10.8) 691 (7.2) 1.86 (1.49-2.33) 1.58 (0.94-2.67)
Residence <0.001 0.897
Rural 3250 (35.4) 2605 (27.1) 1 1
Urban 2479 (27.5) 1123 (11.7) 1.69 (1.47-1.95) 1.017 (0.79-1.31)
Region/province <0.001 <0.001
Coast 602 (6.3) 251 (2.6) 1 1
Northeastern 81(0.8) 204 (2.1) 0.17 (0.12-.23) 0.25 (0.15-0.31)
Eastern 731 (7.6) 417 (4.3) 0.73 (0.56-0.95) 0.60 (0.41-0.89)
Central 822 (8.6) 323 (3.4) 1.06 (0.78-1.44) 0.62 (0.41-0.94)
Rift Valley 1587 (16.5) 1347 (14.0) 0.49 (0.39-0.61) 0.41 (0.30-0.59)
Western 628 (6.5) 367 (3.8) 0.71 (0.55-0.93) 0.64 (0.44-0.92)
Nyanza 682 (7.1) 486 (5.1) 0.58 (0.49-0.75) 0.51 (0.36-0.72)
Nairobi 743 (7.7) 333 (3.5) 0.93 (0.64-1.36) 0.51 (0.29-0.87)
Education <0.001 0.098
None/primary 2293 (23.9) 1976 (20.6) 1 1
Secondary 2258 (23.5) 1246 (13.0) 1.56 (1.37-1.78) 1.30 (0.99-1.69)
Tertiary 1326 (13.8) 507 (5.3) 2.25 (1.85-2.75) 1.52 (0.99-2.32)
Religion 0.270
Christian 5117 (54.7) 3257 (34.8) 1.31 (0.91-1.89) -
Muslim 480 (5.1) 336 (3.6) 1.19 (0.79-1.78) -
Others 88 (0.9) 73 (0.8) 1 -
Marital status 0.071
Married 4681.912 (48.7) 2889 (30.1) 1.14 (0.99-1.31)
Unmarried 1195 (12.4) 839 (8.7) 1
Wealth index <0.001 0.001
Poorest 994 (10.4) 1071 (11.1) 1 1
Poorer 973 (10.1) 722 (7.5) 1.45 (1.24-1.69) 1.19 (0.92-1.53)
Middle 1043 (10.9) 662 (6.9) 1.69 (1.44-1.99) 1.28 (0.97-1.67)
Richer 1343 (14.0) 689 (7.2) 2.09 (1.75-2.52) 1.44 (1.01-2.06)
Richest 1523 (15.9) 584 (6.1) 2.81 (2.28-3.45) 1.93 (1.21-3.08)
Working status 0.071
Not working 2463 (25.7) 1656 (17.3) 1 -
Working 3411 (35.5) 2067 (21.5) 1.11 (0.99-1.24) -
Partner’s education <0.001 0.635
None/primary 1875 (24.8) 1479 (19.5) 1 1
Secondary 1532 (20.2) 879 (11.6) 1.38 (1.19-1.58) 0.97 (0.77-1.22)
Tertiary 1275 (16.8) 530 (7.0) 1.89 (1.57-2.29) 0.85 (0.61-0.19)
Partner’s working status <0.001 0.153
Not working 334 (4.4) 332 (4.4) 1 1
Working 4331 (57.4) 2549 (33.8) 1.69 (1.39-2.04) 0.82 (0.62-1.08)
Sex of household head 0.754
Male 4178 (43.5) 2635 (27.4) 1 -
(Continued)
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Table 3. (Continued)

Quality ANC
Variable Yes No COR (95%CI) P-value AOR (95%CI) P-value
n (%) n (%)
Female 1699 (17.7) 1093 (11.4) 0.98 (0.87-1.11) -
Health-seeking decision making <0.001 0.049
Self 1797 (23.7) 1068 (14.1) 1 1
Partner 644 (8.5) 602 (8.0) 0.64 (0.54-0.75) 0.74 (0.58-0.95)
Joint 2229 (29.4) 1204 (15.9) 1.10 (0.96-1.26) 1.02 (0.84-1.25)
Others 12 (0.2) 16 (0.2) 0.44 (0.15-1.29) 0.49 (0.11-2.22)
Household size <0.001 0.377
<4 1322 (13.8) 625 (6.5) 1 1
>5 4554 (47.4) 3103 (32.3) 0.69 (0.59-0.81) 0.89 (0.71-1.14)
Media access (T'V, radio, and newspaper) <0.001 0.022
Yes 824 (8.6) 319 (3.3) 1.74 (1.39-2.17) 1.47 (1.06-2.03)
No 5052 (52.6) 3409 (35.5) 1 1
Internet use <0.001 0.282
No 2829 (29.5) 2262 (23.6) 1 1
Yes 3048 (31.7) 1466 (15.3) 1.66 (1.48-1.87) 0.87 (0.68-1.12)
Mobile phone <0.001 0.845
No 993 (10.3) 872 (9.1) 1 1
Yes 4883 (50.8) 2856 (29.7) 1.50 (1.34-1.69) 0.98 (0.79-1.22)
Parity <0.001 0.478
<2 3274 (34.1) 1949 (20.3) 1 1
3-4 1733 (18.0) 997 (10.4) 1.04 (0.92-1.18) 1.06 (0.84-1.34)
>5 870 (9.1) 782 (8.1) 0.66 (0.57-0.78) 1.21 (0.89-1.64)
Currently pregnant 0.121
No 5580 (58.1) 3509 (36.5) 1 -
Yes 297 (3.1) 219 (2.3) 0.85 (0.69-1.04) -
Last pregnancy wanted 0.117
No 502 (5.2) 364 (3.8) 1 -
Yes 5375 (56) 3364 (35) 1.16 (0.96-1.40) -
Contraceptive use <0.001 0.459
No 2058 (21.4) 1620 (16.9) 1 1
Yes 3818 (39.8) 2108 (22.0) 1.43 (1.28-1.59) 1.08 (0.88-1.32)
Time to health facility (minutes) <0.001 0.068
<30 2258 (45.5) 1337 (26.9) 1 1
31-60 585 (11.8) 376 (7.6) 0.92 (0.77-1.10) 1.24 (1.00-1.52)
>61 205 (4.1) 203 (4.1) 0.60 (0.47-0.77) 0.92 (0.69-1.22)
ANC visits <0.001 0.002
<3 1572 (16.4) 1561 (16.3) 1 1
>4 4305 (44.8) 2167 (22.6) 1.97 (1.75-2.22) 1.42 (1.14-1.79)
Timing of first ANC visit <0.001 0.386
First trimester 2003 (21.2) 917 (9.7) 1 1
Second trimester 3458 (36.7) 2213 (23.5) 0.72 (0.63-0.82) 0.94 (0.76-1.17)
Third trimester 416 (4.4) 425 (4.5) 0.45 (0.37-0.55) 0.77 (0.52-1.12)
Place of ANC
Public health facility 0.266
No 1014 (10.7) 552 (5.8) 1 -
(Continued)
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Table 3. (Continued)

Variable

Yes

Private health facility

No

Yes

Faith-based organization
No

Yes

Non-governmental organization
No

Yes

ANC provider

Skilled

Unskilled

CHW provision of ANC information or service

No
Yes

Quality ANC
Yes No COR (95%CI) P-value AOR (95%CI) P-value
n (%) n (%)
4863 (51.6) 3003 (31.8) 0.88 (0.71-1.10) -
0.322
4920 (52.2) 3035 (32.2) 1 .
956 (10.1) 520 (5.5) 1.13 (0.88-1.46) -
0.796
5637 (59.8) 3416 (36.2) 1 -
240 (2.5) 140 (1.5) 0.34 (0.14-0.86) -
0.017 0.386
5861 (62.1) 3527 (37.4) 1 1
16 (0.3) 28 (0.8) 1.04 (0.77-1.41) 1.15 (0.14-0.94)
0.608
5756 (59.9) 3658 (38.1) 1 -
121 (1.3) 70 (0.7) 1.09 (0.78-1.51)
0.611
3011 (60.7) 1895 (38.2) 1 .
37(0.8) 20 (0.4) 1.18 (0.63-2.19) .

Bold = significant, * = significant at 0.05, CI = confidence interval, - = not evaluated in that model, Ref. = reference category, COR = crude odd ratio, AOR = adjusted

odds ratio, ANC = antenatal care, FBO = faith-based organization, NGO = nongovernmental organization, CHW = community health worker.

https://doi.org/10.1371/journal.pgph.0003460.t003

1.14-1.79) times more likely to receive quality ANC than those who had attended three or
fewer visits. Those with media access were 1.47 (95%CI: 1.06-2.03) times more likely to receive
quality ANC than those without media access. Compared with participants in the poorest
quintile, the likelihood of receiving quality ANC was 1.93 (95%CI: 1.21-3.08) and 1.44 (95%
CI: 1.01-2.06) times higher for those in the richest and richer quintiles, respectively. Com-
pared with the Coastal region, the odds of receiving quality ANC were 0.25 (95%CI: 0.15-0.31)
to 0.64 (95%CI: 0.44-0.92) times lower for participants from all other Kenyan regions. Partici-
pants whose husbands or partners made their healthcare decisions were 0.74 (95%CI: 0.58-
0.95) times less likely to receive quality ANC compared with those who made decisions
independently.

Discussion

This study assessed factors associated with women receiving quality ANC in Kenya using data
from the 2022 KDHS. The overall prevalence of receipt of quality ANC among participants
was 61.2%. This was higher than the prevalence of quality ANC receipt in Ethiopia (31.38%)
[4], Rwanda (13.1%) [19], and Nigeria (45%) [5]. The difference between our study and previ-
ous studies may be attributable to differences in health policies and health facility standards,
and ANC implementation challenges in various countries [5, 14]. In addition, differential
efforts and resources invested in maternal health services, and differences in sociodemo-
graphic characteristics across countries may help explain the differences in study findings
(1,4, 20].

Our multivariate analysis showed age was significantly associated with receiving quality
ANC. Women aged 20-34 years were more likely to receive quality ANC than women aged
15-19 years. This finding was consistent with studies conducted in Bangladesh and sub-
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Saharan Africa, which reported that younger women were less likely to receive quality ANC
[2, 8]. Women aged 20-34 years may also be more likely to have better knowledge and
understanding of the benefits of quality ANC than younger women because of increased
awareness and proactive engagement with the healthcare system, which may increase their
demand for and use of such services. We observed significant variations in women receiving
quality ANC across different provinces in Kenya. Compared with the Coastal region,
women in other regions had lower odds of receiving quality ANC, and those in the North-
eastern region had the lowest odds. The Coastal region is near to urban centers and tourist
areas of Kenya that have better healthcare facilities [21]. These findings highlighted the
presence of regional differences and variations in the provision of ANC, as some regions
face challenges such as shortages of skilled healthcare providers, inadequate infrastructure,
and limited access to essential resources. Given these regional disparities, it is important
that governmental and nongovernmental partners collaborate to address geographical ineq-
uities in healthcare delivery.

We found that the wealth index was significantly associated with receiving quality ANC.
The richest participants had higher odds of receiving quality ANC compared with the poorest
participants. Similar studies in Nigeria also reported that the wealthiest respondents were
more likely to adequately use ANC than poorer participants [22, 23]. Rich women may not
experience challenges in accessing the money necessary for transport to health facilities and
may therefore be able to access more sophisticated healthcare [22]. Empowering Kenyan
women by involvement with various development partners through adequate employment/
income generating activities should be paramount in policies targeted at optimizing quality
ANC use.

Healthcare-seeking decision-making was also associated with quality ANC. Participants
whose partners made decisions about their healthcare-seeking were less likely to receive
quality ANC compared with those who had joint or independent decision-making. This
finding may be partly explained by a qualitative study conducted in Malawi that found most
men believed pregnancy and ANC were “women’s issues,” and therefore perceived deci-
sion-making around ANC as low priority [24]. Conversely, women’s autonomy in decision-
making has a positive effect on their ANC service use [12]. Therefore, interventions by vari-
ous health and non-health stakeholders that promote shared decision-making and auton-
omy in healthcare-seeking behaviors among pregnant women and their partners are
recommended.

Access to media was significantly associated with quality ANC use in this study. This find-
ing was consistent with studies from Uganda [25] and Bangladesh [2] that established a signifi-
cant correlation between media exposure and receiving quality ANC. This was because media
exposure gave mothers visual and audio access to health-related information, which eventually
improved access to healthcare and demand for ANC services [26]. We recommend that more
reviews by researchers are conducted to establish the most effective media type to promote
uptake of quality ANC.

In this study, the number of ANC visits attended was significantly associated with receiving
quality ANC. Women who had attended four or more ANC visits were more likely to receive
quality ANC compared with those who had attended fewer visits. This finding was consistent
with an Ethiopian study [1] that found pregnant women who had visited hospitals for ANC
four or more times had high odds of receiving quality ANC. Attending ANC more than four
times increases the chances of obtaining multiple ANC services, including identifying compli-
cations and risky behaviors during pregnancy, and is an important indicator of the quality
ANC received [3].
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Strengths and limitations

We used the most recent available data from the 2022 KDHS. The large sample size and rigor-
ous KDHS data collection protocols mean the results of our study are generalizable to Kenya
and more broadly to sub-Saharan Africa. However, this study was based on secondary data
provided by KDHS respondents, which may be subject to recall bias. In addition, the cross-sec-
tional design of this study allowed inferences regarding association but not causality.

Conclusion

This study revealed that 61.2% of participating women had received quality ANC. We identi-
fied several factors associated with receiving quality ANC, including age, region, wealth index,
health-seeking decision making, access to media, and ANC visits. Therefore, interventions by
various health and non-health stakeholders that promote shared decision-making and auton-
omy in healthcare-seeking behaviors among pregnant women and their partners are recom-
mended. The regional disparities observed in this study highlight the importance of
addressing geographical inequities in healthcare delivery by various governmental and non-
governmental partners. We recommend that more reviews by researchers are conducted to
establish the most effective media for quality ANC use.
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