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ABSTRACT
Background
Many Kenyan adolescents die following pregnancy and childbirth complications. Maternal health services (MHS) utilisation is key to averting such poor outcomes. Our objectives were to understand the characteristics of adolescent mothers in Kenya, describe their MHS utilisation pattern and explore factors that influence this pattern.

Methods

We collected demographic and MHS utilisation data of all 301 adolescent mothers aged 15–19 years included in the Kenya Demographic Health Survey 2008/2009. Descriptive statistics were used to characterise them and their MHS utilisation patterns. Bivariate and multivariate analyses were used to test associations between selected predictor variables and MHS utilisation.

Findings

86%, 48% and 86% of adolescent mothers used ante-natal care (ANC), skilled birth attendance (SBA) and postnatal care (PNC) respectively. Adolescent mothers from the richest quintile were nine (CI=2.00-81.24, p=0.001) and seven (CI=3.22-16.22, p<0.001) times more likely to use ANC and SBA respectively compared to those from the poorest. Those with primary education were four (CI=1.68-9.64, p<0.001) and two (CI=0.97-4.81, p=0.043) times more likely to receive ANC and SBA respectively compared to uneducated mothers, with similar significant findings amongst their partners. Urban adolescent mothers were six (CI=1.89-32.45, p=0.001) and four (CI=2.00-6.20, p<0.001) times more likely to use ANC and SBA respectively compared to their rural counterparts. Odds of Maasai adolescent mothers using ANC was 90% (CI=0.02-0.93, p=0.010) lower than Kalenjin mothers.
Conclusions
Adolescent MHS utilisation in Kenya is an inequality issue. In addressing this, focus should be placed on the poorest, least educated, rural dwelling adolescent mothers living in the most disadvantaged communities.
INTRODUCTION
In the last decade, there has been a growing concern about the “high” number of adolescents having babies globally (1). With the sustainable development goals, there have been calls for even more attention on adolescents, who have been described as being “left behind” in the era of the millennium development goals (2). This emphasis on adolescent girls has been necessitated by the increasing awareness of evidence suggesting that pregnancy and childbirth are the leading causes of death amongst female adolescents (3), who are also at higher risk of maternal morbidity and mortality compared to older women (4–6). This higher risk is generally attributed to underlying biologic factors including incomplete pelvic growth and overall gynaecological immaturity (7,8). Annually, an estimated three million adolescents undergo unsafe abortions, further contributing to the maternal deaths (1). For adolescents who survive pregnancy, they are known to have higher risks for postpartum bleeding, anaemia, pre-eclampsia (1,9,10) and in the long-term, obstetric fistula (11).

In Kenya, adolescent pregnancy has been on a gradual yet steady rise over recent decades. With adolescent fertility rate of 101 births per 1000 females age 15-19 years in the early 2000, now estimated as 106 births per 1000 females aged 15-19 years (10,12,13) [Figure 1]. Although Kenya’s current adolescent birth rate is about the same as the average rate in sub-Saharan Africa, Kenya still has the third highest rate of adolescent births amongst the East African Community (14) [Figure 1].
Figure 1: Trend of adolescent births per 1000 girls in East African Community States
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With the increasing rates of teenage pregnancy in Kenya (10,12,13) and data showing that more adolescents are dying due to pregnancy and childbirth (compared to older women) in Kenya (15), it is critical to evaluate service provision available to pregnant adolescent mothers, especially as it is well established that utilisation of maternal health services (MHS) across the continuum of care (antenatal, intra-partum and postpartum care) are key in reducing pregnancy-related morbidities, decreasing maternal mortality of adolescent mothers and improving outcomes, survival quality of life and health of their babies (16).

There remains little known about the demographics of adolescent mothers, their pattern of MHS utilisation and the factors that affect their MHS utilisation across the continuum of care in Kenya. A previous study had compared the MHS utilisation of adolescent mothers aged 15-19 years with older mothers in 21 countries including Kenya, using the 1998 Kenya Demographic Health Survey (KDHS) (17). Another study used the 2003 KDHS to establish determinants of timing of first antenatal care (ANC) visit and type of assistance that young mothers, 15–24 years old received at delivery (18). However, to the best of our knowledge, there is no study that specifically explores factors affecting MHS utilisation amongst adolescents 15–19 years old. The results of this study will be useful in framing policies and programmes for targeted response towards reducing maternal morbidity and mortality amongst adolescents in Kenya. 
The objectives of our study are to understand the characteristics of adolescent mothers in Kenya, describe their pattern of MHS utilisation and explore factors that influence their MHS utilisation.
METHODS
Source of data

This research was based on the 2008/2009 KDHS dataset, a publicly available and nationally representative household-based survey based on interviewer-administered questionnaires (19). In each sampled household, all women of reproductive age (15-49 years) visiting or living in the house, but had been there since the night before were interviewed. A total of 8,444 women aged 15-49 years were interviewed 1,768 (20%) were female adolescents between the ages of 15 and 19 years (19), and 301 were adolescent mothers (adolescents who had delivered a child within the five years preceding the survey - as data collected in the survey was restricted to this time frame) (19). 
Study inclusion criteria

To be included in the study, the individual needed to be an adolescent within the reproductive age group (15-19 years), who had been pregnant and parented at least one child, whether or not the child is currently alive or not. This was our definition of an adolescent mother.
As this study aims to assess adolescent mothers through the continuum of care (ANC, delivery (intra-partum) and post-natal care (PNC)), adolescents who were currently pregnant and had not had a previous delivery were excluded from the sample selected. These adolescents were excluded because it would be impossible to assess their utilisation across the entire continuum of care. It would also not be possible to assess how their use of ANC could potentially affect their use of skilled birth attendance (SBA). 
Study variables

Dependent variables

Provision of MHS (ANC, delivery, and PNC) by skilled personnel – doctor/nurse/midwife - were the dependent variables in the study. Data for dependent variables were collected based on utilisation behaviour of each respondent during their last pregnancy.
Independent variables

Based on insights from a systematic review conducted as part of this research (published elsewhere) and guidance from other key authors in the maternal health field (18,20–24), 13 independent variables, which could potentially influence MHS utilisation by adolescents, were selected from the KDHS dataset. 
Age and parity were discrete variables while the remaining 11 - education status of the adolescent mother, education of her partner, wealth quintile, region of residence, rural vs. urban residence, religion, ethnic group, marital status, religion, status of the child and mass media exposure were categorical variables.
Secondary data collection and analysis

Data collection: reduction and cleaning process

Of the 4,339 variables, we selected 133 variables which were relevant to answer the research questions. Following this, five new categorical variables were created for the analysis (Outcome variables: personnel providing ANC, personnel providing delivery, personnel providing PNC, age categorisation variables for the continuous variable age: <18 years vs.18–19 years and any media exposure: print, radio or television). 
Data analysis
Descriptive statistics with percentages were used to describe the characteristics of Kenyan adolescent mothers and their MHS utilisation pattern was presented with summary tables and charts.
Bivariate and multivariate associations between each relevant potential predictor variable and specific MHS were explored. Cross-tabulations and Chi-square tests (bivariate analysis) were used, as it is appropriate for categorical data. The chi-square statistic for the cross-tabulation of each characteristic to the MHS used, provided a total Chi-square for which a single p-value was derived; showing whether or not there was a significant relationship (p<0.05) between the variable and the use of that service. Subsequently, multiple logistic regression analysis was instituted to demonstrate the level of association between the significant predictor variables and each dependent variable. Data was presented with cross-tabulations and results were presented as odds ratio with confidence intervals and p-values (25). STATA SE version 13.0 (StataCorp LP, Texas, USA) was used for all analyses.
Quality assurance

Assessment of data collection and quality assurance systems of DHS data such as the KDHS are generally deemed as robust (26), and was of sufficient quality for this analysis. Overall, this research adhered to principles of good practice for secondary data analysis (27). The subset database of adolescent mothers was double-checked at multiple stages of its creation to ensure that the correct data has been transferred from the master database.
Ethical issues

Ethical approval for the data presented in the KDHS was obtained from the Kenya Medical Research Institute (KEMRI) prior to its initial conduct, consent was obtained from all participants and permission to use and present data anonymously obtained (19). As our study involved solely secondary data analysis of a publicly available dataset, which does not include any identifiable information on the survey participants, no further ethical approval was required. An exemption was thus received from Research and Ethics Committee of the Liverpool School of Tropical Medicine. We also obtained permission to use KDHS data from Measure DHS.
RESULTS
Of the 8,444 women aged 15-49 years were interviewed, 1,768 (20%) were female adolescents (15-19 years) (19), and  301 (17%) were adolescent mothers.
Characteristics of Kenyan adolescent mothers
Table 1 summarises selected background characteristics of Kenyan adolescent mothers. 93 (30%) adolescent mothers have had their first child before age 18. Only 14% of adolescent mothers had completed secondary education and 14% have received no form of education. Of 190 respondents, partners of 36 adolescent mothers (19%) had no formal education, 118 (62%) attained only primary education. 163 (54%) adolescent mothers were married at the time of the survey, 111 (37%) had never been previously married. Most adolescent mothers were either protestant Christians or practised other forms of Christianity (59%), but not Catholics. Only about 18% of both Catholics and Muslim each were adolescent mothers. Luos (24%) and Luhyas (17%) had highest percentages of adolescent mothers. Proportion of adolescent mothers was very low amongst the Embus (0.3%) and the Taita (0.7%). Most adolescent mothers (70%) reside in the rural areas of Kenya. 18% of adolescent mothers had no access to any form of mass media. Adolescent mothers were most common at both ends of the wealth quintile - the poorest (28%) and the richest (21%). As it relates specifically to the obstetric history of adolescent mothers, 84% of adolescent mothers have had only one child with 77% of adolescent mothers wanting their last child before conception or at some time later after conception [Table 1].
Table 1: Background characteristics of adolescent mothers

	Background characteristics
	N
	%
	Cumulative %

	Maternal age
	 
	 
	 

	<18
	93
	30.9%
	30.9%

	18 - 19
	208
	69.1%
	100.0%

	Mother's education
	 
	 
	 

	No education
	42
	14.0%
	14.0%

	Primary
	213
	70.8%
	84.7%

	Secondary
	43
	14.3%
	99.0%

	Higher
	3
	1.0%
	100.0%

	Marital status
	 
	 
	 

	Never married
	111
	36.9%
	36.9%

	Married
	163
	54.2%
	54.2%

	Living together
	8
	2.7%
	2.7%

	Divorced
	3
	1.0%
	1.0%

	Not living together
	16
	5.3%
	5.3%

	Religion
	 
	 
	 

	Roman catholic
	55
	18.3%
	18.3%

	Protestant/other Christian
	178
	59.1%
	77.4%

	Muslim
	56
	18.6%
	96.0%

	No religion
	12
	4.0%
	100.0%

	Ethnicity
	 
	 
	 

	Embu
	1
	0.3%
	0.3%

	Kalenjin
	34
	11.3%
	11.6%

	Kamba
	22
	7.3%
	18.9%

	Kikuyu
	15
	5.0%
	23.9%

	Kisii
	11
	3.7%
	27.6%

	Luhya
	50
	16.6%
	44.2%

	Luo
	71
	23.6%
	67.8%

	Masai
	9
	3.0%
	70.8%

	Meru
	5
	1.7%
	72.4%

	Mijikenda/Swahili
	39
	13.0%
	85.4%

	Somali
	16
	5.3%
	90.7%

	Taita/Taveta
	2
	0.7%
	91.4%

	Other
	26
	8.6%
	100.0%

	Type of place of residence
	 
	 
	 

	Urban
	89
	29.6%
	29.6%

	Rural
	212
	70.4%
	100.0%

	Mass media exposure
	 
	 
	 

	No exposure
	55
	18.3%
	18.3%

	Any exposure
	246
	81.7%
	100.0%

	Wealth quintile
	 
	 
	 

	Poorest
	85
	28.2%
	28.2%

	Poorer
	52
	17.3%
	45.5%

	Middle
	44
	14.6%
	60.1%

	Richer
	56
	18.6%
	78.7%

	Richest
	64
	21.3%
	100.0%

	Geographical region
	 
	 
	 

	Nairobi
	19
	6.3%
	6.3%

	Central
	12
	4.0%
	10.3%

	Coast
	55
	18.3%
	28.6%

	Eastern
	29
	9.6%
	38.2%

	Nyanza
	78
	25.9%
	64.1%

	Rift valley
	54
	17.9%
	82.1%

	Western
	40
	13.3%
	95.3%

	North-western
	14
	4.7%
	100.0%

	Parity
	 
	 
	 

	1
	252
	83.7%
	83.7%

	2
	36
	12.0%
	95.7%

	3
	12
	4.0%
	99.7%

	4
	1
	0.3%
	100.0%

	Wanted last child
	 
	 
	 

	Wanted then
	130
	43.2%
	43.2%

	Wanted later
	104
	34.6%
	77.7%

	Did not want
	67
	22.3%
	100.0%

	Education level of partner*
	N = 190
	 
	 

	No education
	36
	18.9%
	18.9%

	Primary
	118
	62.1%
	81.1%

	Secondary
	32
	16.8%
	97.9%

	Higher
	4
	2.1%
	100.0%


*Number of respondents for specific characteristic is less than total number of respondents

Most adolescent mothers reside in Nyanza (78 (26%)), Coast (55 (18%)), Rift valley (54 (18%)) and Western (40 (13%)) [Table 1]. Situating this on a map, regions to the extreme east (Coast) and west (Nyanza and Rift Valley) of Kenya have the highest proportion of adolescent mothers [Figure 2]. 
Figure 2: Map showing percentage distribution of adolescent mothers across regions in Kenya
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Pattern of MHS utilisation by adolescent mothers

Pattern of ANC utilisation
Only 24 (10%) of adolescent mothers have had their first antenatal check by the end of the first trimester of pregnancy [Figure 3].
Figure 3: Month of first antenatal check of adolescent mothers
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101 adolescent mothers (about 34%) attended ANC four or more times during their last pregnancy, as per the World Health Organization (WHO) recommendation. 260 (86%) had skilled personnel provide ANC. The remaining 41 (14%) received ANC from community health workers, auxiliary nurse and/or TBAs or did not have anyone provide ANC service to them. 

Pattern of delivery service utilisation

Over half, 158 adolescent mothers (53%) delivered their babies at home. 114 (38%) delivered in some form of public health facility, while 25 (8%) delivered in a private facility and three adolescent mothers (1%) delivered en route to the facility [Figure 4].
Figure 4: Place of delivery of adolescent mothers
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19 (6%) adolescent mothers delivered by caesarean section. From available data, it could not be confirmed if the remaining 282 deliveries (94%) were only spontaneous vaginal deliveries or they included assisted vaginal deliveries. More than half (152 (51%)) did not have SBA. The commonest reason given amongst 162 adolescent mothers for not using SBA was that the facility was too far or there was no means of transport to get to the facility (77 (48%)). 34 (21%) opined that SBA was not necessary and 31 (19%) reported cost of care affected their decision on place of delivery.

[Figure 5].
Figure 5: Reason for not seeking facility delivery
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Pattern of PNC utilisation
Of the 101 adolescent mothers who responded to the question on timing of receiving PNC, 14 (14%) received PNC within 24 hours of delivery, as per WHO recommendation (28). Skilled personnel provided most of the PNC check-up (89 (86%)).
Differentials of utilisation of MHS by adolescents
The rate of ANC and SBA utilisation was generally higher with level of education. For example, for SBA, those with no education (31%), primary (48%), secondary (63%) and tertiary (100%). All ethnic groups apart from the Somali (75%) and the Maasai (44%) as well as other minor tribes (69%) had more than 80% of adolescent mothers who used ANC.  For SBA, utilisation is lower with Swahili (53%), Somali (50%), Luo (49%), Luhya (42%), Kalenjin (32%) and Maasai (25%) respectively. Other major ethnic groups have utilisation percentages above 70%. Urban dwellers use more ANC and SBA compared to rural dwellers. Similarly, adolescent mothers with any exposure to media use more ANC and SBA than those without any form of media exposure.
Table 2: Differentials of MHS utilisation by adolescent mothers

	 
	Antenatal care
	 
	Delivery
	Post-natal care
	 

	Background characteristics
	Total (N=301)
	Provided by skilled personnel
	P value
	Total (N=296)
	Provided by skilled personnel
	P value
	Total (N=103)
	Provided by skilled personnel
	P value

	Maternal age
	 
	 
	 
	 
	 
	 
	 
	 
	 

	<18
	93
	77 (82.8%)
	0.226
	93
	44 (47.3%)
	0.755
	34
	28 (82.4%)
	0.399

	18 - 19
	208
	183 (88.0%)
	
	203
	100 (49.3%)
	
	69
	61 (88.4%)
	 

	Mother's education
	 
	 
	 
	 
	 
	 
	 
	 
	 

	No education
	42
	29 (69.1%)
	0.003
	39
	12 (30.8%)
	0.009
	14
	13 (92.9%)
	0.595

	Primary
	213
	192 (90.1%)
	
	211
	102 (48.3%)
	
	77
	65 (84.4%)
	 

	Secondary
	43
	36 (83.7%)
	
	43
	27 (62.8%)
	
	12
	11 (91.7%)
	 

	Higher
	3
	3 (100.0%)
	
	3
	3 (100.0%)
	
	0
	0 (0.0%)
	 

	Marital status
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Never married
	111
	93 (83.8%)
	0.651
	111
	52 (46.8.0%)
	0.842
	45
	39 (86.7.0%)
	0.591

	Married
	163
	142 (87.1%)
	
	158
	81 (51.3%)
	
	47
	41 (87.2%)
	 

	Living together
	8
	8 (100.0%)
	
	8
	3 (37.5%)
	
	3
	3 (100.0%)
	 

	Divorced
	3
	3 (100.0%)
	
	3
	1 (33.3%)
	
	2
	2 (100.0%)
	 

	Not living together
	16
	14 (87.5%)
	
	16
	7 (43.8%)
	
	6
	4 (66.7%)
	 

	Religion
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Roman catholic
	55
	45 (81.8%)
	0.008
	55
	29 (52.7%)
	0.596
	17
	15 (88.2%)
	0.963

	Protestant/other Christian
	178
	161 (90.5%)
	
	175
	86 (49.1%)
	
	64
	55 (85.9%)
	 

	Muslim
	56
	47 (83.9%)
	
	56
	26 (46.4%)
	
	17
	15 (88.2%)
	 

	No religion
	12
	7 (58.3%)
	
	10
	3 (30.0%)
	
	5
	4 (80.0%)
	 

	Ethnicity
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Embu
	1
	1 (100.0%)
	0.006
	1
	1 (100.0%)
	0.001
	0
	0 (0.0%)
	0.134

	Kalenjin
	34
	29 (85.3%)
	
	34
	11 (32.3%)
	
	15
	13 (86.7%)
	 

	Kamba
	22
	21 (95.5%)
	
	22
	11 (50.0%)
	
	8
	6 (75.0%)
	 

	Kikuyu
	15
	14 (93.3%)
	
	15
	14 (93.3%)
	
	0
	0 (0.0%)
	 

	Kisii
	11
	10 (90.9%)
	
	11
	8 (72.7%)
	
	2
	1 (50.0%)
	 

	Luhya
	50
	44 (88.0%)
	
	50
	21 (42.0%)
	
	21
	21 (100.0%)
	 

	Luo
	71
	65 (91.5%)
	
	69
	34 (49.3%)
	
	25
	22 (88.0%)
	 

	Masai
	9
	4 (44.4%)
	
	8
	2 (25.0%)
	
	6
	4 (66.7%)
	 

	Meru
	5
	4 (80.0%)
	
	5
	5 (100.0%)
	
	0
	0 (0.0%)
	 

	Mijikenda/Swahili
	39
	36 (92.3%)
	
	38
	20 (52.6%)
	
	15
	11 (73.3%)
	 

	Somali
	16
	12 (75.0%)
	
	16
	8 (50.0%)
	
	1
	1 (100.0%)
	 

	Taita/Taveta
	2
	2 (100.0%)
	
	2
	2 (100.0%)
	
	0
	0 (0.0%)
	 

	Other
	26
	18 (69.2%)
	
	25
	7 (28.0%)
	
	10
	0 (0.0%)
	 

	Type of place of residence
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Urban
	89
	86 (96.6%)
	0.001
	89
	62 (69.7%)
	0.000
	20
	18 (90.0%)
	0.602

	Rural
	212
	174 (82.1%)
	
	207
	82 (39.6%)
	
	83
	71 (85.5%)
	 

	Mass media exposure
	 
	 
	 
	 
	 
	 
	 
	 
	 

	No exposure
	55
	40 (72.7%)
	0.001
	55
	17 (30.9%)
	0.004
	19
	16 (84.2%)
	0.757

	Any exposure
	246
	220 (89.4%)
	
	241
	127 (52.7%)
	
	84
	73 (86.9%)
	 

	Wealth quintile
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Poorest
	85
	66 (77.7%)
	0.012
	81
	17 (21.0%)
	0.000
	41
	34 (82.9%)
	0.836

	Poorer
	52
	46 (88.5%)
	
	51
	20 (39.2%)
	
	20
	18 (90.0%)
	 

	Middle
	44
	36 (81.8%)
	
	44
	24 (54.5%)
	
	13
	11 (84.6%)
	 

	Richer
	56
	50 (89.3%)
	
	56
	41 (73.2%)
	
	13
	11 (84.6%)
	 

	Richest
	64
	62 (96.9%)
	
	64
	42 (65.6%)
	
	16
	15 (93.8%)
	 

	Geographical region
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Nairobi
	19
	19 (100.0%)
	0.010
	19
	16 (84.2%)
	0.006
	3
	2 (66.7%)
	0.579

	Central
	12
	9 (75.0%)
	
	12
	9 (75.0%)
	
	1
	1 (100.0%)
	 

	Coast
	55
	50 (90.9%)
	
	54
	28 (51.9%)
	
	20
	16 (80.0%)
	 

	Eastern
	29
	25 (86.2%)
	
	29
	15 (51.7%)
	
	10
	9 (90.0%)
	 

	Nyanza
	78
	72 (92.3%)
	
	77
	38 (49.4%)
	
	25
	21 (84.0%)
	 

	Rift valley
	54
	41 (75.9%)
	
	52
	18 (34.6%)
	
	23
	19 (82.6%)
	 

	Western
	40
	35 (87.5%)
	
	39
	15 (38.5%)
	
	20
	20 (100.0%)
	 

	Northwestern
	14
	9 (64.3%)
	
	14
	9 (64.3%)
	
	1
	1 (100.0%)
	 

	Parity
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1
	252
	218 (86.5%)
	0.968
	251
	129 (51.4%)
	0.137
	82
	72 (87.8%)
	0.783

	2
	36
	31 (86.1%)
	
	34
	12 (35.3%)
	
	14
	11 (78.5%)
	 

	3
	12
	10 (83.3%)
	
	10
	3 (30.0%)
	
	6
	5 (83.3%)
	 

	4
	1
	1 (100.0%)
	
	1
	1 (100.0%)
	
	1
	1 (100.0%)
	 

	Wanted last child
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Wanted then
	130
	113 (86.9%)
	0.745
	126
	59 (46.8%)
	0.773
	45
	37 (82.2%)
	0.332

	Wanted later
	104
	91 (87.5%)
	
	103
	50 (48.5%)
	
	36
	31 (86.1%)
	 

	Did not want
	67
	56 (83.6%)
	
	67
	35 (52.2%)
	
	22
	21 (95.5%)
	 

	Education level of partner*
	N=190
	 
	 
	N=185
	 
	 
	N=185
	 
	 

	No education
	36
	23 (63.9%)
	0.000
	35
	11 (31.4%)
	0.030
	12
	10 (83.3%)
	0.684

	Primary
	118
	110 (93.2%)
	
	114
	57 (50.0%)
	
	38
	32 (84.2%)
	 

	Secondary
	32
	30 (93.7%)
	
	32
	21 (65.6%)
	
	7
	7 (100.0%)
	 

	Higher
	4
	4 (100.0%)
	 
	4
	3 (75.0%)
	 
	1
	1 (100.0%)
	 


97% of adolescent mothers from the richest quintile utilised ANC compared to 78% from the poorest quintile. 66% of adolescent mothers from the richest quintile compared to 21% from poorest quintile used SBA. Adolescent mothers in Nairobi (100%), Nyanza (92%), Coast (91%), Western (88%), Eastern (86%), Rift valley (76%), Central (75%) and North-eastern (64%) used ANC. 84% of adolescent mothers in Nairobi, 75% in Central, 64% in North-eastern and 52% in both Coast and Eastern regions used SBA. The other regions had less than 50% of adolescent mothers who used SBA: Nyanza (49%), Western (39%) and Rift valley (35%). Similar to the education levels of the adolescent mother, all those with partners with higher education level utilised ANC (100%) and SBA (75%) more compared with those with no education (64% and 31% respectively). More protestant/other Christians (90%) used ANC than Muslims (83%) and Catholic Christians (81%). Those without religion (58%) used ANC the least [Table 2]. 
The analysis of differentials of PNC utilisation by adolescent mothers yielded no significant predictor variables. 
Determinants of MHS utilisation by adolescent mother
Table 3: Determinants of MHS utilisation by adolescent mothers
	
	Ante-natal care
	Delivery
	Post-natal care

	Background characteristics
	Odds Ratio
	95% Confidence Interval
	P value
	Odds Ratio
	95% Confidence Interval
	P value
	Odds Ratio
	95% Confidence Interval
	P value

	
	
	Lower
	Higher
	
	
	Lower
	Higher
	
	
	Lower
	Higher
	

	Maternal age
	
	
	
	
	
	
	
	
	
	
	
	

	<18
	1.00
	
	
	
	1.00
	
	
	
	1.00
	
	
	 

	18 - 19
	1.52
	0.72
	3.15
	0.226
	1.08
	0.64
	1.82
	0.755
	0.61
	0.17
	2.37
	0.399

	Mother's education
	
	
	 
	 
	
	
	
	 
	
	
	
	

	No education
	1.00
	
	
	
	1.00
	
	
	
	1.00
	
	
	 

	Primary
	4.10
	1.68
	9.64
	0.000
	2.11
	0.97
	4.80
	0.043
	2.40
	0.30
	110.36
	0.406

	Secondary
	2.31
	0.73
	7.70
	0.111
	3.80
	1.38
	10.59
	0.004
	1.18
	0.01
	99.81
	0.91

	Higher
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Marital status
	
	
	 
	 
	
	
	
	 
	
	
	
	

	Never married
	1.00
	
	
	
	1.00
	
	
	
	1.00
	
	
	 

	Married
	1.31
	0.62
	2.73
	0.438
	1.19
	0.71
	2.00
	0.475
	0.95
	0.23
	3.90
	0.936

	Living together
	-
	-
	-
	-
	0.68
	0.10
	3.71
	0.609
	-
	-
	-
	-

	Divorced
	-
	-
	-
	-
	0.57
	0.01
	11.24
	0.643
	-
	-
	-
	-

	Not living together
	1.36
	0.27
	13.28
	0.703
	0.88
	0.26
	2.88
	0.816
	3.25
	0.24
	28.53
	0.206

	Religion
	
	
	 
	 
	
	
	
	 
	
	
	
	

	Roman catholic
	1.00
	
	
	
	1.00
	
	
	0.596
	1.00
	
	
	 

	Protestant/other Christian
	2.11
	0.80
	5.26
	0.080
	0.87
	0.45
	1.66
	0.643
	1.23
	0.22
	12.84
	0.806

	Muslim
	1.16
	0.38
	3.56
	0.768
	0.78
	0.34
	1.75
	0.507
	1.00
	0.07
	15.50
	1.00

	No religion
	0.31
	0.07
	1.54
	0.077
	0.38
	0.06
	1.93
	0.186
	1.88
	0.03
	44.26
	0.637

	Ethnicity
	
	
	-
	-
	
	
	
	 
	
	
	
	

	Embu
	-
	
	
	
	-
	
	-
	0.001
	
	
	
	

	Kalenjin
	1.00
	
	
	
	1.00
	
	
	
	1.00
	
	
	 

	Kamba
	3.62
	0.36
	179.24
	0.230
	2.09
	0.60
	7.24
	0.187
	2.17
	0.12
	35.61
	0.482

	Kikuyu
	2.41
	0.23
	122.18
	0.429
	29.27
	3.38
	1289.62
	0.000
	-
	-
	-
	-

	Kisii
	1.72
	0.16
	89.58
	0.634
	5.58
	1.03
	37.52
	0.018
	6.50
	0.06
	548.07
	0.201

	Luhya
	1.26
	0.28
	5.48
	0.718
	1.51
	0.56
	4.22
	0.372
	-
	-
	-
	-

	Luo
	1.87
	0.41
	7.97
	0.327
	2.03
	0.80
	5.34
	0.104
	0.89
	0.09
	11.96
	0.902

	Masai
	0.14
	0.02
	0.93
	0.010
	0.70
	0.06
	4.83
	0.686
	3.25
	0.17
	55.75
	0.292

	Meru
	0.69
	0.05
	40.67
	0.759
	-
	-
	-
	-
	-
	-
	-
	-

	Mijikenda/Swahili
	2.07
	0.36
	14.30
	0.338
	2.32
	0.80
	6.82
	0.083
	2.36
	0.27
	30.03
	0.361

	Somali
	0.52
	0.09
	3.12
	0.377
	2.09
	0.52
	8.32
	0.230
	-
	-
	-
	-

	Taita/Taveta
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Other
	0.39
	0.09
	1.62
	0.135
	0.81
	0.22
	2.88
	0.720
	-
	-
	-
	-

	Type of place of residence
	
	
	
	
	
	
	
	 
	
	
	
	

	Rural
	1.00
	
	
	
	1.00
	
	
	
	1.00
	
	
	 

	Urban
	6.26
	1.89
	32.45
	0.001
	3.50
	2.00
	6.20
	0.000
	1.52
	0.30
	15.15
	0.602

	Mass media exposure
	
	
	 
	 
	
	
	
	 
	
	
	
	

	No exposure
	1.00
	
	
	
	1.00
	
	
	
	1.00
	
	
	 

	Any exposure
	3.17
	1.42
	6.84
	0.001
	2.49
	1.28
	4.96
	0.004
	0.80
	0.18
	5.00
	0.757

	Wealth quintile
	
	
	
	
	
	
	
	 
	
	
	
	

	Poorest
	1.00
	
	
	
	1.00
	
	
	
	1.00
	
	
	 

	Poorer
	2.21
	0.77
	7.25
	0.112
	2.43
	1.04
	5.68
	0.023
	0.54
	0.05
	3.28
	0.465

	Middle
	1.30
	0.48
	3.77
	0.581
	4.52
	1.89
	10.86
	0.000
	0.88
	0.08
	5.67
	0.887

	Richer
	2.40
	0.84
	7.85
	0.077
	10.29
	4.33
	24.79
	0.000
	0.88
	0.08
	5.67
	0.887

	Richest
	8.92
	2.00
	81.24
	0.001
	7.19
	3.22
	16.22
	0.000
	0.32
	0.01
	2.95
	0.291

	Geographical region
	
	
	
	
	
	
	
	
	
	
	
	

	Nairobi
	-
	-
	-
	-
	1.00
	
	
	
	1.00
	
	
	 

	Central
	1.00
	
	
	
	0.56
	0.06
	5.21
	0.527
	-
	-
	-
	-

	Coast
	3.33
	0.43
	20.54
	0.124
	0.20
	0.03
	0.84
	0.013
	0.50
	0.02
	36.79
	0.602

	Eastern
	2.08
	0.25
	14.88
	0.386
	0.20
	0.03
	0.96
	0.021
	0.22
	0.00
	26.10
	0.326

	Nyanza
	4.00
	0.54
	22.67
	0.063
	0.18
	0.03
	0.72
	0.006
	0.38
	0.02
	28.04
	0.459

	Rift valley
	1.05
	0.16
	5.11
	0.946
	0.10
	0.02
	0.43
	0.000
	0.42
	0.02
	30.97
	0.51

	Western
	2.33
	0.30
	14.62
	0.293
	0.12
	0.02
	0.53
	0.001
	-
	-
	-
	-

	Northwestern
	0.60
	0.07
	4.34
	0.555
	0.34
	0.04
	2.29
	0.187
	-
	-
	-
	-

	Parity
	 
	 
	
	
	
	
	
	 
	
	
	
	

	1
	1.00
	
	
	
	1.00
	
	
	
	1.00
	
	
	 

	2
	0.97
	0.34
	3.41
	0.948
	0.52
	0.22
	1.15
	0.078
	1.96
	0.30
	9.34
	0.351

	3
	0.78
	0.16
	7.63
	0.754
	0.41
	0.07
	1.83
	0.185
	1.44
	0.03
	14.91
	0.749

	4
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Wanted last child
	
	
	
	
	
	
	
	 
	
	
	
	

	Wanted then
	1.00
	
	
	
	1.00
	
	
	
	1.00
	
	
	 

	Wanted later
	1.05
	0.45
	2.49
	0.896
	1.04
	0.64
	1.68
	0.877
	0.75
	0.17
	2.91
	0.636

	Did not want
	0.77
	0.31
	1.94
	0.525
	2.34
	1.27
	4.30
	0.003
	0.22
	0.01
	1.87
	0.136

	Education level of partner*
	
	
	
	
	
	
	
	 
	
	
	
	

	No education
	1.00
	
	
	
	1.00
	
	
	0.030
	1.00
	
	
	 

	Primary
	7.77
	2.59
	23.92
	0.000
	2.18
	0.92
	5.40
	0.054
	0.94
	0.14
	10.94
	0.942

	Secondary
	8.48
	1.62
	82.35
	0.003
	4.17
	1.34
	13.13
	0.005
	-
	-
	-
	-

	Higher
	-
	-
	-
	-
	6.55
	0.44
	357.51
	0.085
	-
	-
	-
	-


Determinants of ANC utilisation
Adolescent mothers with primary education were four (CI=1.68-9.64, p<0.001) times more likely to receive ANC compared to uneducated adolescent mothers. In terms of ethnicity, the odds of Maasai adolescent mothers using ANC was almost 90% (CI=0.02-0.93, p=0.010) lower than the Kalenjin adolescent mothers. Urban adolescent mothers were more than six (CI=1.89-32.45, p=0.001) times more likely to use ANC when compared to their rural counterparts. Adolescent mothers from the richest quintile were about nine (CI=2.00-81.24, p=0.001) times more likely to use ANC compared to those from the poorest quintile [Table 3].
Compared to partners of uneducated adolescent mothers, partners with primary education were about eight (CI=2.60-23.92, p<0.001) times and those with secondary education were about eight and a half (CI=1.62-82.35, p=0.003) times more likely to use ANC [Table 3].
Determinants of SBA utilisation
There was generally a progressive increased odds ratio of adolescent mothers in richer quintiles to have SBA. Compared to adolescent mothers from the poorest quintile, those from the poorer quintile were about two and half times (CI=1.04-5.68, p=0.023), the middle quintile about four and a half times (CI=1.89-10.86, p<0.001), the richer about ten times (CI=4.33-24.79, p<0.001) and the richest about seven times (CI=3.22-16.22, p<0.001) more likely to use SBA [Table 3].
Adolescent mothers from the Coast and Eastern regions were about five times less likely to use SBA compared to those from Nairobi with odds ratio of 0.20 (CI=0.04-0.84, p=0.013) and 0.20 (CI=0.03-0.96, p=0.021) respectively. The adolescent mothers from Nyanza were about five and a half times less likely to use SBA compared to those from Nairobi with odds ratio of 0.18 (CI=0.03-0.72, p=0.006). While those from Western and Rift Valley were both about ten times less likely to use SBA compared to adolescent mothers from Nairobi with odds ratio of 0.12 (95% CI=0.02-0.53, p=0.001) and 0.10 (CI=0.02-0.43, p<0.001) respectively. Adolescent mothers who wanted their last child were about two (CI=1.27-4.30, p=0.003) times more likely to use SBA compared to those who never wanted their last child [Table 3].
Adolescent mothers who had partners that had primary education were two (CI=0.92-5.40, p=0.05) times and those who had partners that had secondary education about four (CI=1.35-13.13, p=0.005) times more likely to have SBA compared to adolescent mothers who had partners with formal education. Similarly, with education of the adolescent mothers themselves, those with primary education were twice more likely (CI=0.97-4.81, p=0.043) and those with secondary education almost four times more likely (CI=1.38-10.60, p=0.004) to use SBA compared to adolescent mothers with no education. For ethnicity, Kikuyu adolescent mothers are about thirty times more likely (CI=3.38-1289.62, p<0.001) and those from Kisii are about six times more likely (CI=1.03-37.52, p=0.018) to use SBA than Kalenjin adolescent mothers. Urban adolescent mothers are about three and a half (CI=2.00-6.20, p<0.001) times more likely to use SBA than their rural counterparts. Those with any media exposure are about two and a half (CI=1.29-4.96, p=0.004) times to use SBA than those without any exposure [Table 3].
Determinants of PNC utilisation
Similar to results from the bivariate analysis described above, there are no statistically significant determinants to be described [Table 3].
DISCUSSION
Who are Kenyan adolescent mothers?
Findings from our analysis show that most Kenyan adolescent mothers (69%) would have had their first baby between ages 18-19 years old. The KDHS reports that 26% of women in Kenya are already mothers by 18 years (19). Most Kenyan adolescent mothers would have attained primary education (70%), similar to their partners (62%). In addition, more than half of the time, Kenyan adolescent mothers are married (54%). They are also commonly protestant Christians (59%) and reside more commonly in rural areas (70%). Adolescent mothers have been described as mainly from the poorest communities (29), however our results showed that there are similar proportions of adolescent mothers amongst the poorest (28%) and the richest (21%). This finding was corroborated by our geographical analysis of the distribution of adolescent mothers. Though well-to-do regions like Nairobi contribute much less to the total number of adolescent mothers in Kenya (6.3%), when the intra-regional proportions of female adolescents aged 15-19 years who are mothers is compared, Nairobi moves up into the middle quintile of the distribution.
Kenyan adolescent mothers can be from any of the major ethnic groups in the country but more commonly, they are Luo (23%) or Luhya (17%) and reside in Nyanza (26%), Rift valley (18%), Coast (18%) and Western (13%) regions. A recent KEMRI survey showed that Kisumu and Kakamenga, which are under the Nyanza region and Western region respectively, both have highest proportions of adolescents getting pregnant (30). This is consistent with our findings.
How do Kenyan adolescent mothers use MHS?
Our analysis shows varying proportions of adolescent mothers using MHS. 86%, 48% and 86% of adolescent mothers have skilled personnel providing antenatal, delivery and postnatal services respectively to them. While 100% utilisation is ideal, particularly for high-risk groups like adolescents, there is clearly a significant drop in percentage utilisation of skilled personnel at delivery, when compared to ANC and PNC.
Our results show that distance to health care facility, lack of transportation, cost of service and the perception that facility delivery was unnecessary were some of the common reasons for non-utilization of skilled personnel during delivery. Similar findings have been reported for the wider reproductive age-group (22). With the Government of Kenya having implemented the free maternity services (FMS) in 2013 (31), it can only be hoped that the financial barrier of adolescent mothers to access would have been removed. A recent report showed that FMS has led to a 22% and 17% increase in normal deliveries and caesareans respectively in facilities as well as a drop in facility-based maternal mortality rate from 215 deaths per 100,000 live births in 2011/12 to 124 deaths per 100,000 live births in 2013/14 (32). Exploring the reasons behind the selective use of ANC and PNC, as compared to SBA may give useful pointers as to why SBA is not deemed necessary. However, the KDHS does not capture data on reasons for using ANC or PNC. 
From our findings, 90% of Kenyan adolescent mothers had their first ANC visit in the second (70%) or third (20%) trimester of their pregnancy. This is not in line with global recommendation. The WHO classifies adolescent pregnancies as high risk requiring close monitoring from a skilled personnel from the first trimester (10). In addition, more than half of adolescent mothers (54%) have less than the four recommended ANC visits. Similarly, for PNC, only 14% of adolescent mothers received PNC within the first 24 hours post-delivery as recommended by the WHO.
Factors influencing MHS utilisation by adolescent mothers
From the findings of our research, education level of adolescent mothers and that of their partners, ethnicity, type of place of residence, geographical region of residence, wealth quintile and mass media exposure were all significant factors for predicting utilisation of ANC and SBA. These findings are consistent with those by Ochako et al., who conducted similar secondary analysis using the 2003 KDHS. In addition they found parity, marital status and age at birth of the last child as strong influences (18). Our analysis revealed otherwise, as parity, marital status and age were not found to have significant influence on ANC and SBA utilization and religion was found to be an important factor for ANC but not for SBA utilization. Though some of the differences between our findings and that of the Ochako et al. study may be explained by the fact that they looked at a wider age group of young women, aged 15-24 years (18). For skilled personnel being present at PNC, our analysis did not show reveal any significant predictor variables, but this needs to be interpreted with care, as the response rate for questions for PNC was just about 30%.
For educational level of adolescent mothers, which had a significant effect on utilisation of ANC and SBA, this effect remained even after controlling for the other selected co-variates in the model. Previous studies in developing countries like Kenya have also found education of the adolescent mother as important for utilising MHS (18,33–36). The explanation for education being such an important factor could be that education spurs empowerment, which allows for women, in this case adolescent mothers, to have a greater value of self-worth and a higher motivation to live a healthy and purposeful life (37). Another explanation may be that education gives adolescent mothers a higher capacity to communicate their health related needs better to their partners (38). There is clearly a higher percentage of adolescent mothers with only primary education (71%). Some evidence suggests that pregnant adolescents are being “banned” from continuing their education by school authorities because of pregnancy or by their partners after marriage (39). Some 13,000 schoolgirls are banned from coming to school in Kenya every year because they have become pregnant (40).
Similarly, education status of the partner of the adolescent mother was a significant factor for utilising ANC and SBA. This finding was not reported in the earlier study conducted in Kenya (18), but has been found to be significant in studies conducted in Mali (35) and Nigeria (36). The explanation as to why the education of partners of adolescent mothers affects MHS utilisation could be very similar to the reasons why the education status of the adolescent mothers themselves is important. Education status of partners have also been reported as a significant that influences the reproductive health choices of women (41,42). This proximate literacy means that the partner is most likely able to perceive benefits in utilising MHS and therefore encourages use of these services by adolescent mothers (43).
Ethnicity plays a significant role in utilisation of ANC and SBA by Kenyan adolescent mothers. A finding consistent with the previous study performed in Kenya (18) and another in Nigeria (36). Most adolescent mothers in Kenya are from the Luos (24%) and Luhyas (17%) ethnic groups, both groups also had the highest skilled provision of ANC, Luos (92%) and Luhyas (88%) and an average SBA utilisation 49% and 42% respectively, compared to the other ethnic groups. On the other hand, the Maasai adolescent mothers, who had one of the lowest adolescent motherhood prevalence in the country at 3%, also had the lowest use of both ANC (44%) and SBA (25%). Maasai population is known to stick to its own traditions and cultures. For instance, there is a belief in the “naturalness” of delivery and as such adolescent mothers from such communities are discouraged from utilising SBA (44,45). There is clearly a justification for “taking healthcare to the Maasai” (46) and in particular Maasai adolescent mothers. Therefore schemes like the mobile clinics under the ‘Beyond Zero’ campaign in Kenya (47) can be scaled-up with focus on disadvantaged communities like the Maasai. These mobile clinics can provide health education and access to skilled MHS in such communities.
Our results also show that place of residence (urban/rural) and geographical region are also significant factors for adolescent MHS utilisation. Rural dwellers are less likely to use MHS. 18% of rural adolescent mothers do not use ANC and 60% do not utilise SBA. The Maasai (35%) and Kalenjins (32%) being mostly rural tribes and who inhabit the Rift Valley both have low SBA utilisation. Our results show that the Rift Valley region has the least percentage of adolescent mothers utilising SBA and the second lowest utilising ANC, second only to North-Eastern region. Health facilities within the Rift Valley are known to be sparsely distributed and people who live within the region have to travel far, sometimes through bad terrain to reach them (48). This geographical inequity is highlighted in various health-related issues in Kenya (19). 
For poverty, we found that it has a significant role in adolescent MHS utilisation, as those from the poorest wealth quintile were less likely to use ANC and SBA compared to those from the richest quintile. This has similarly been reported in several studies (18,33,34,49,50). Low MHS utilisation could be due to the fact that poor households cannot afford the cost of care or they will have to compromise other basic needs to do so (51). Maslow’s hierarchy of needs alludes to this also, pointing out that first priorities are meeting physiological needs like food, and shelter before addressing safety needs like health (52). This further supports evidence for the FMS (32). With prevailing poverty, the behaviour of seeking unskilled personnel like traditional birth attendants and community health workers (CHWs) is perpetuated especially with the continued existence of “Nyameruwa”, who are CHWs in some rural communities accept payments in kind, such as a chicken, flour or free service in return for delivering mothers of their babies (53).
Furthermore, our analysis pointed to media exposure as a significant variable for both use of skilled personnel for ANC and SBA. Similar association with MHS utilisation have also been reported in Mali and Nigeria, which used DHS data published in 2006 and 2008 respectively (35,36). The Internet and mobile phone proliferation in Africa may have also contributed to this finding (54). It can be argued the influence of media, in any form, on adolescents could be positive or negative (55), but the internet and mobile telephones provides an effective mechanism to counteract the myths and cultural beliefs and promote health seeking behaviours.
For ANC specifically, religion was a significant factor. Adolescent mothers who had no religion had the lowest utilization of ANC (58%). The positive correlation between religion and utilization of MHS has been reported in studies in Malawi and India (33,49). Although the reason for this is not clear but religious institutions can be used to promote utilization of MHS.
Limitations
The findings of this research should be interpreted bearing in mind some of the limitations that we identified. 
Firstly, there is the issue of temporality (56), which is known with cross-sectional surveys, like the KDHS and as such it is difficult to tell which has occurred first – ‘the cause’ or ‘the effect’. So for instance, we cannot tell if the adolescent mother attained her level of education before she used the MHS or afterwards.
In addition, specifically for PNC, of the 301 adolescent mothers sampled in the KDHS, only 103 (30%) responded to questions on PNC utilisation. This response rate is too low to make meaningful interpretation(s). Our analysis can only be as good as the primary data collected.
Furthermore, there is a need to bear in mind that the respondents provided the data on who was classified a ‘skilled birth attendant’. The respondents may have identified any individual in uniform as a nurse/midwife or doctor, based on their own perception. This may be in contrast to the specific WHO definition of SBA, who in addition to being nurse/midwives or doctors, also have to be accredited and must have received the pre-requisite training (57).
Finally, the dataset available for this study conducted in 2008-2009 KDHS was published in 2010. Although there is a more recent survey with a 2014 preliminary report (58) has been published, the dataset had not been released when this study was conducted. A more recent dataset may reveal different results, especially with issues related to cost of MHS, following the 2013 launch of FMS.
Research agenda

Going forward, we encourage a re-conduct of this analysis based on the 2014 KDHS. Furthermore, while our analysis highlights some critical factors that need to be considered in planning efforts to improve adolescent MHS utilisation in Kenya, we opine that qualitative research to better understand the “why?” of adolescent MHS utilisation should be part of the next research agenda. Similar qualitative enquiries conducted amongst Kenyan young people yielded very useful insight for youth sexual and reproductive health service provision (59).

CONCLUSIONS
It is well established that adolescent mothers are already disadvantaged by simply being adolescents (17,60). This study clearly shows that among these adolescent mothers, those who are the poorest, live in rural areas and are least educated are even at a greater disadvantage for MHS utilisation. It is unacceptable that an intrinsic factor like ethnicity also plays a role in the chances of adolescent mothers utilising MHS. The chance for an adolescent mother to live and lead a quality life cannot be based on a ‘lottery’ that will depend on what particular ethnic group an adolescent mother is born into. The Kenyan Government and partners need to focus on this inequality issue and ensure that incentives to motivate adolescent mothers, particularly those in disadvantaged communities, to engage with skilled personnel are in place while the right information is being reinforced through traditional and news media. Such efforts have to be concerted, bringing together all players, particularly those with expertise in adolescent health, focused on priority areas and sustained over a long period to guarantee any meaningful impact.
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