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15 Abstract

16 Background: Adolescence constitutes a risk factor for mental health problems, and this may be 

17 further complicated by pregnancy. The rate of adolescent pregnancy is still extremely high in the 

18 sub-Saharan Africa including Nigeria.  Pregnancy and mental health problems during 

19 adolescence constitute double vulnerability for negative outcomes for the adolescents and their 

20 offspring.  
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21 Methodology: The study was cross-sectional in design and it compared prevalence of depression 

22 and associated factors among pregnant and non-pregnant adolescents. It was conducted in 

23 Osogbo metropolis, Osun State, Southwest, Nigeria. The study population comprised pregnant 

24 adolescents (aged 15-19 years) attending antenatal care (ANC) in selected formal and informal 

25 health facilities. Non-pregnant adolescents who were equally attending services at the facilities  

26 were recruited as the control group. Information was obtained from the adolescents with the use 

27 of  a structured questionnaire  and data was analysed with IBM-SPSS version 21 software. 

28 Results: Three hundred and thirty-four respondents (167 per group) were involved in the study; 

29 the pregnant adolescents had a mean age (±SD) of 17.92 (±1.13) years while the non-pregnant 

30 adolescents had a mean age of 17.70 (±1.23) years.  The prevalence of depression among the 

31 pregnant adolescents was 8.4% while that of the non-pregnant adolescents was 3.0%. The result 

32 showed a statistically significant association between pregnancy status and depression among the 

33 adolescents (p= 0.033). Living arrangement was the only socio-demographic variable that had 

34 significant relationship with depression among the pregnant adolescents while living arrangement 

35 and employment status had significant relationships with depression among the non-pregnant 

36 adolescents. History of mental illness, childhood sexual abuse and anxiety symptoms showed 

37 significant relationship with depression among pregnant adolescents, however, only anxiety 

38 symptoms showed significant relationship with depression among non-pregnant adolescents. 

39 Conclusion: The study concluded that the prevalence of depression is significantly higher 

40 among pregnant adolescents with similarities and differences in the factors associated with 

41 depression in the two groups. 

42
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45 Introduction

46 The challenges of the developmental phase of adolescence are enormous and constitute risk for 

47 various mental health problems including depression. Depression is a common mental health 

48 disorder among adolescents (1), with equal incidence in males and females before puberty. 

49 However, there is a steady increase in the incidence in females after puberty till adulthood, when 

50 the risk doubles in them.  (2).  The vulnerability of females to depression beginning in adolescence 

51 (3) and the impact of an unidentified and untreated illness remain a challenge globally (4). 

52 According to the World Health Organization, about 16 million girls aged 15-19 years and 1 million 

53 girls under  15 years give birth annually and most live in the low/middle-income countries (5).The 

54 burden of pregnancy or parenting during adolescence constitutes a risk for mental health problems 

55 in addition to the developmental risks of adolescence (6,7). Pregnancy and mental health problems 

56 in adolescents therefore constitute “double vulnerability” for negative outcomes in them and the 

57 future generation. 

58 The poor mental health of the mothers has a potential to exert enormous impact on them, the 

59 unborn child and their infants after delivery. A pregnant woman with poor mental health  is more 

60 likely to attend antenatal clinics poorly, comply poorly with treatment and subject herself to 

61 practices that may be detrimental to her and the foetus (7–9), consequently, impairing the success 

62 of public health interventions targeted at reduction of both maternal and neonatal morbidity and 

63 mortality. The two most important stages in human growth and development- the foetal period 

64 and adolescence are at stake in the context of adolescent pregnancy, especially when complicated 
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65 by mental disorders. Poor attention to this vulnerable group of adolescents has a potential to set 

66 up a vicious cycle of poverty and mental health problems in them and the next generation (10). 

67 Depression has been recognized as one of the most common perinatal mental health disorders 

68 among women including adolescent mothers. Despite its high prevalence, significance and 

69 availability of effective treatment options, it is usually undetected and untreated (6,11). Many 

70 studies on  depression among adolescents have considered the  school population extensively in 

71 both developed and developing countries (3,12–16). There are however fewer studies on 

72 depression among the pregnant adolescents and most of the available studies were conducted in 

73 the developed nations (17,18) . The prevalence reported in some of these studies varied widely 

74 with rates as low as 1.6%  (19) and as high as 68% (20), depending on various factors including 

75 the population, diagnostic criteria used, and age range of the respondents. 

76 Commonly reported prevalence of current episode of depression among adolescents ranges 

77 between 2-10% (21–24). Although some studies in high-income countries  showed that 

78 adolescent mothers are at a higher risk of depressive disorders compared with adult mothers 

79 (25,26) and non-pregnant adolescent girls (27), others refuted the evidence (28,29). However, 

80 there is a dearth of literature on both antepartum and postpartum mental disorders among 

81 adolescent girls in the developing countries where the burden of adolescent pregnancy is highest. 

82 This study aims to determine and compare the prevalence of depression and its relationship with 

83 sociodemographic and psychosocial variables between pregnant and non-pregnant adolescents in 

84 a south-western town in Nigeria. 

85 Materials And Methods 

86 Study setting and Participants
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87 We employed a cross-sectional analytical design where comparison was made between the 

88 prevalence and correlates of depression among pregnant and non-pregnant adolescents aged 15 to 

89 19 years. The participants were recruited from formal and informal health care facilities in Osogbo, 

90 the capital town of Osun State in south-west, Nigeria. 

91 The pregnant adolescents were recruited from the public primary and secondary health care 

92 facilities as well as informal health facilities where they were attending antenatal care (ANC).  

93 Non-pregnant adolescents who attended the same facilities for one health reason or the other at the 

94 time of the study were  recruited as the control group. Adolescents who were acutely ill or had 

95 chronic medical conditions were excluded from the study. 

96 Simple random sampling method (balloting) was used to select two Primary Health Care Centres 

97 (PHC) from each of Osogbo and Olorunda Local Government areas in Osogbo town. The only 

98 secondary health facility in the town, the State Specialist Hospital, was also included (making a 

99 total of five formal health facilities). The secondary facility was included because health care 

100 services are free as obtainable in the PHCs. Two traditional / faith homes offering services that 

101 included antenatal care were also selected by snowballing method from each of the local 

102 governments as there was no sampling frame for this group. In total, nine facilities were included 

103 in the study. 

104 Consecutive pregnant adolescents were recruited serially and the controls were also recruited from 

105 the same facilities; for formal health services, they were recruited from the general outpatient 

106 section while for the informal services, they were recruited among clients that came to receive care 

107 for other reasons besides pregnancy in the same facility.  They were also recruited serially and 

108 matched for age of the pregnant adolescents, using frequency matching techniques. 
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109

110 Sample size determination

111 Minimum sample size for each group required for this study was calculated using the formula for 

112 comparing two independent proportions (30).

113                       

114                               

115

116 Where:

117 n = sample size in each group

118 Zα/2 = Standard normal deviate corresponding to confidence level; at confidence level of 95%, Zα 

119 = 1.96 for a two tailed test

120 Zβ = Standard normal deviate corresponding to (1-Power); at power of 80%, Zβ = 0.84

121  P1 is the estimate of prevalence of depression in the pregnant adolescents

122 P2 is the estimate of prevalence of depression in the non-pregnant adolescents

123 P1 and P2  were derived from an earlier study in Brazil where 26.3% of pregnant adolescents had 

124 depression compared with 13.6% of the non-pregnant adolescents (27). 
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126 P2 = 0.136

127                        

128                         n = 

129                            = 151.33

130                    =    152

131 Ten percent was added to the sample size to make up for non-response (152 + 15) = 167

132 One hundred and sixty-seven respondents were recruited for each group in this study.   

133

134 Data Collection

135 Data was obtained from the respondents by means of a structured questionnaire. The questionnaire 

136 was administered to them after explaining the purpose of the research to them and obtaining 

137 informed consent/ assent.  This was done after they had received care at the facility for the day. 

138 An identification sticker was placed on the hospital card of the patients that have been interviewed 

139 to avoid repeat sampling.   The researcher ensured that there was privacy for the respondents while 

140 completing the questionnaire. The first section had questions on socio-demographic data, sexual 

141 history, whether pregnancy was planned and disposition to it. The other sections contained 

142 measures for depression, anxiety, social support, childhood sexual and physical abuse and recent 

143 abuse. 
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144

145 Measures

146 Depression: The Beck Depression Inventory-II (BDI-II), which was used to assess depression in 

147 this study, is a popular screening instrument which has been validated and used previously among 

148 adolescents.  It was adapted to the diagnostic criteria of major depressive episode of the Diagnostic 

149 and Statistical Manual of Mental Disorders-fourth edition (DSM-IV).  It measures depressive 

150 symptomatology as well as assess the severity of depression in people who are thirteen years and 

151 above. It has 21 items, each item is scored 0 to 3 with possible total score of 0-63. A score of 0-16 

152 is considered normal while 17-20, 21-30, and 31 and above are considered borderline, moderate 

153 and severe depression respectively Those who scored 21 and above were regarded as depressed 

154 because this cut-off  has been reported previously to correlate significantly with clinical depression 

155 (31). 

156 Anxiety: Patient Health Questionnaire for Depression and Anxiety-4 (PHQ-4): PHQ-4 combined 

157 both the two item Patient Health Questionnaire (PHQ-2) and the Generalized Anxiety Disorder 

158 (GAD-2). The scales were derived from the original eight and seven items PHQ-8 and GAD-7 

159 respectively. PHQ-8 is used for screening for depression while GAD-7 is used for screening for 

160 anxiety. The first two of four items on PHQ-4 screened for anxiety and the last two screen for 

161 depression. Each item is rated on a scale of 0-3. Scores for each of the subscale is derived by 

162 adding scores for items on each subscales.  Score ≥3 on each of the scale suggests that disorder. 

163 The scale for anxiety is used in this study as a measure of anxiety

164 Social Support:  OSLO Social Support Questionnaire) has three items for assessing perceived 

165 social support, Minimum and maximum score obtainable on the scale are 3 and 14 respectively. 
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166 Higher score denotes higher level of perceived social support. Scores of 3-8 is considered “poor 

167 social support”, 9-11 “moderate support and 12-14 “strong support”. 

168 Childhood Physical and Sexual Abuse: Sexual and Physical Abuse Questionnaire (SPAQ) used 

169 in this study is a nine-item questionnaire that was designed as a screening tool for sexual and 

170 physical abuse in childhood. For this questionnaire, the operational definition of sexual and 

171 physical abuse involved  having actual contact for sexual abuse, while presence of physical harm 

172 like bruises is required for physical abuse (32).

173 Abuse Assessment Screen (AAS): Abuse assessment screen is a five-item screening tool for 

174 detection of domestic violence, an individual screens positive for abuse once any of the items is 

175 answered in the affirmative. The instrument was used as a measure of current/recent abuse in this 

176 study. 

177 All instruments were translated to Yoruba and back translated to English to ensure content validity.

178 Statistical Analysis 

179 Data were analyzed with the Statistical Package for Social Sciences (SPSS) version 21. 

180 Appropriate descriptive statistics such as percentages, means and standard deviation were used to 

181 summarize the data depending on the type of variable. Chi-square test was used to determine the 

182 relationship between the depression and the independent variables and significance level was set 

183 at p < 0.05.

184 Ethical Considerations

185 Ethical approval was obtained from the Institute of Public Health, Obafemi Awolowo University, 

186 Ile-Ife, Osun State.  Permission was sought from the head of the selected health facilities and the 
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187 doctors whose patients were involved in the research. Informed consent was obtained from the 

188 pregnant adolescents or parents/guardians. All pregnant adolescents gave informed consent 

189 irrespective of their age because they were considered “matured minors” (33). The 

190 parents/guardians of those that were less than 18 years old were required to give consent while the 

191 adolescents gave assent after which they were enrolled for participation. The questionnaire was 

192 administered to the adolescents privately.  Privacy and confidentiality of all participants were 

193 ensured during and after data collection. 

194

195 Results

196 Socio-demographic characteristics of pregnant and non-pregnant adolescents

197 Three hundred and thirty-four respondents (167 per group) were involved in the study. The mean 

198 (±SD) age of all the respondents was 17.81 (±1.18) years. There was no significant difference 

199 between the mean age of both groups of respondents (t = 1.670, p= 0.096). The pregnant 

200 adolescents had a mean age (±SD) of 17.92 (±1.13) years while  the non-pregnant adolescents had 

201 a mean age of 17.70 (±1.23) years. 

202 Thirty-nine percent of the pregnant adolescents compared with 84% of the non-pregnant 

203 adolescents were students and the difference was statistically significant (ꭓ2 = 77.24, p=0.001). 

204 Thirty seven percent of the non-pregnant adolescents compared with 11% of  the pregnant ones  

205 had attained tertiary education and the difference was statistically significant (ꭓ2 = 29.525, 

206 p=0.001). Concerning employment status, 25% of the pregnant adolescents compared with  5% of 

207 the non-pregnant adolescents were employed. Although a higher proportion of pregnant 

208 adolescents were married (25%) compared with the non-pregnant ones (13%), the proportions of 

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted April 2, 2022. ; https://doi.org/10.1101/2022.04.01.22273317doi: medRxiv preprint 

https://doi.org/10.1101/2022.04.01.22273317
http://creativecommons.org/licenses/by/4.0/


11

209 both groups that were never married were high at 72% and 84% respectively. Concerning living 

210 arrangements of the respondents, 77 (46%) pregnant adolescents compared with 127 (76%) non-

211 pregnant ones lived with their parents. However, significantly higher proportions of the pregnant 

212 ones (29%) lived with a partner (husband or boyfriend) compared with the non-pregnant ones 

213 (6%), p<0.001. About 65%  of the parents of the pregnant adolescents compared with 90.4% of 

214 the parents of the non-pregnant adolescents were married and the difference was statistically 

215 significant (ꭓ2 = 31.839, p=0.001). Likewise, 18% and 4.8% of mothers of the pregnant 

216 adolescents compared with 43.7% and 18.0% of the mothers of the non-pregnant ones had tertiary 

217 and postgraduate education respectively (ꭓ2 = 58.445, p=0.001). The pattern was also similar for 

218 the educational attainment of fathers of the respondents. (Table 1). 

219 Table 1: Sociodemographic Characteristics of Pregnant and Non-pregnant Adolescents 

220

221 Psychosocial characteristics of pregnant and non-pregnant adolescents

222 The proportion of those that signified that they have had history of mental illness was 5.4%  among 

223 the pregnant adolescents compared with  1.8% of the non-pregnant peers, the difference was not 

224 statistically significant (p=0.139). 

225 Twenty-three (13.8%) of the pregnant adolescents compared with 30 (18.0%) of the non-pregnant 

226 adolescents had poor social support (p=0.084).   Twenty-five (15%) and 33 (19.8%) of the pregnant 

227 adolescents compared with 16 (9.6%) and 30 (18.0%)  of non-pregnant adolescents had history of 

228 childhood physical and sexual abuse respectively,  but the difference in proportions were not 

229 statistically significant (p=0.133 and 0.675). Similarly, the proportions of those exposed to recent 

230 abuse was comparable between the two groups (p=0.082). Fewer, 13 (7.8%)  of the pregnant 
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231 adolescents compared with 24 (14.4%) of the non-pregnant adolescents screened positive for 

232 anxiety,  but the difference did not reach  statistical significance (p= 0.055) (Table 2).

233 Table 2: Psychosocial Variables of Pregnant and Non-pregnant Adolescents 

234 Planning status of pregnancy and its disposition among pregnant adolescents

235 Figure 1 and 2 shows the planning status of the pregnancy and their disposition to it among 

236 pregnant adolescents.

237 Figure 1: Planning Status of the Pregnancies of the Pregnant Adolescents 

238 Figure 2: Disposition of Pregnant Adolescents in Osogbo towards their 

239 Pregnancies

240 Depression 

241 The mean BDI score (which assessed depression among the respondents) of the pregnant 

242 adolescents was significantly higher, 8.32 (±8.17) than that of the non-pregnant adolescents (6.71 

243 (±7.85) (p<0.001). Overall, 19 (5.7%) of the respondents were categorized as being depressed, 14 

244 (8.4%) among the pregnant adolescents and 5 (3.0%) among the non-pregnant adolescents.  The 

245 proportion of pregnant adolescents categorized as depressed was significantly higher than that of 

246 the non-pregnant adolescents (p= 0.033).

247

248 Relationship between depression and sociodemographic and Psychosocial variables among 

249 the respondents
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250 Table 3 shows the relationship between depression and selected sociodemographic variables 

251 among pregnant and non-pregnant adolescents.  Living arrangement was the only variable that had 

252 significant relationship with depression among the pregnant adolescents while living arrangement 

253 and employment status had significant relationships with depression among the non-pregnant 

254 adolescents. 

255 Table 3: Relationship between depression and socio-demographic variables in pregnant 

256 and non-pregnant adolescents

257

258 Table 4 shows the relationship between depression and psychosocial variables among pregnant 

259 and non-pregnant adolescents. Among pregnant adolescents, 33% of those with positive history of 

260 mental illness compared with only 7% of those with negative history of mental illness had 

261 depression and the difference was statistically significant (Fisher’s Exact Test, p=0.029).  

262 Similarly, a higher proportion of those who were exposed to childhood sexual abuse (18%) 

263 compared to those who were not exposed (6%) had depression (p=0.023). Conversely, exposure 

264 to childhood physical abuse had no significant relationship with depression among the pregnant 

265 adolescent. Also, social support and current abuse had no relationship with depression status. 

266 Similarly, whether pregnancy was planned or not as well as disposition to the pregnancy showed 

267 no relationship with depression among them. Anxiety however showed significant relationship 

268 with depression as  significantly higher proportions of those that screened positive for anxiety 

269 (38.5%) compared with those that were negative (5.8%) had depression (p=0.001).  

270 Table 4: Relationship between depression and psychosocial variables in pregnant and non-

271 pregnant adolescents
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272 Among non-pregnant adolescents, the history of mental illness, social support, childhood physical 

273 as well as sexual abuse had no relationship with depression. Current experience of abuse also had 

274 no relationship with depression. However, screening positive for anxiety showed significant 

275 relationship with depression with 12.5% of those with anxiety compared with 1.4% of those 

276 without anxiety having depression, p=0.022.

277 DISCUSSION

278 The prevalence of depression among the pregnant adolescents (8.4%) was significantly higher than 

279 that of the non-pregnant adolescents (3.0%), p=0.033, this pattern followed the previous findings 

280 of pregnant adolescents having a higher risk of depression than their non-pregnant counterparts 

281 (27). The higher prevalence in the pregnant adolescents as found in this study may be due to the 

282 stress and/or physiological changes of pregnancy and social discrimination associated with teenage 

283 pregnancy (34).  It may also be that the presence of depression actually predisposed to pregnancy 

284 in the adolescents as earlier studies suggested, that depression predisposes the adolescents to high-

285 risk sexual behaviour which may increase the incidence of pregnancy in them and may account 

286 for the increased prevalence of depression among the pregnant adolescents (35,36). This finding 

287 highlights the importance of paying close attention to the mental health of adolescents in general 

288 and the pregnant ones in particular.

289 This observed relationship between studentship status and depression could make one to consider 

290 the possibility  that being a student is protective against depression or that those who were not 

291 students had other risk factors like poverty that increased the risk of depression in them. On the 

292 one hand, it is possible that the presence of depressive disorder in these other groups predisposed 

293 them to dropping out of school, thereby looking for other things to do beyond schooling. On the 

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted April 2, 2022. ; https://doi.org/10.1101/2022.04.01.22273317doi: medRxiv preprint 

https://doi.org/10.1101/2022.04.01.22273317
http://creativecommons.org/licenses/by/4.0/


15

294 other hand, depression in them could be a psychological reaction to dropping out of school which 

295 was informed by reasons out of their control. There may be need to watch out for depression in 

296 adolescents who are out of school. This finding is in agreement with a study in India that found a 

297 significantly higher prevalence of depression among female adolescents that dropped out of school 

298 (19). 

299 Concerning the relationship of depression with living arrangements in this study, the proportion 

300 of respondents who stayed alone or with partners (boyfriend or husbands) who had depression was 

301 significantly higher than those who stayed with their parents or grandparents (p<0.001). This 

302 finding suggests that living with parents or grandparents may be a protective factor against 

303 depression in this age group rather than living alone or living with a partner. Furthermore, living 

304 with partner, especially when unmarried may put significant emotional strain on those who were 

305 practicing it, therefore increasing the risk of depression in them since the practice is not culturally 

306 acceptable in the environment where the study was carried out. Beyond this, the social support 

307 available for those living alone or with partners may not be as good as those living with their 

308 parents or grandparents among this population, thereby putting significant strain on their emotional 

309 health. The finding of an association of depression with few socio-demographic factors in this 

310 study is contrary to the finding of an earlier study that found no such association in pregnant 

311 adolescents (37).

312 Among the psychosocial factors examined, three factors; the past history of mental illness, anxiety 

313 and childhood sexual abuse had a significant relationship with depression.  The past history of 

314 mental illness having a significant relationship with depression among the pregnant adolescents is 

315 not surprising because depression and different other mental illnesses are chronic illnesses that are 

316 prone to relapse, so anyone who has had an episode could have further episodes (38). The fact that 
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317 there is no significant relationship between past history of  mental illness and depression among 

318 the non-pregnant adolescents could then suggest that there is a relationship between mental illness 

319 and poor reproductive behaviour as suggested in previous studies (39), which could have 

320 predisposed the pregnant adolescents to the pregnancy in the first place. The type of mental illness 

321 that those with history of mental illness had previously was however not documented in this study, 

322 so it is not clear whether the past mental illness they had was depression or not. 

323 The finding of a relationship between depression and childhood sexual abuse but not with 

324 childhood physical abuse among the pregnant adolescents in this study is surprising, since they are 

325 both forms of violence. It therefore raises the question as to whether sexual abuse has more 

326 emotional impact on the victims than physical abuse. In addition, one may want to know the 

327 contribution of sexual abuse to the occurrence of pregnancy as previous researches suggested (40). 

328 The finding of an association between depression and childhood sexual abuse in this study is in 

329 agreement with extant literature (41,42).  Presence of anxiety symptoms had significant 

330 relationship with depression, this further confirms the strong possibility of depression co-existing 

331 with other psychological illnesses, especially anxiety symptoms/disorders as previous studies have 

332 documented. It is interesting to note that neither planned status of pregnancy nor disposition to the 

333 pregnancy had significant relationship with depression among the pregnant adolescents. This is at 

334 variance with findings among adults where unplanned pregnancy showed relationship with 

335 depression (43,44). This suggests that pregnancy in adolescence may be associated with emotional 

336 disturbance irrespective of the planned status or disposition of the adolescent to the pregnancy. 

337 Study strengths and Limitations

338 The strength of the study includes the focus on antenatal depression which has been less studied 

339 compared with postnatal depression. Furthermore, the inclusion of a comparison group and the use 
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340 of structured instruments to assess the dependent and independent variables. However, there are 

341 few limitations, which include our inability to select the informal health facilities involved in this 

342 study randomly because effort made to get the sampling frame for the informal services was not 

343 successful. Also, screening instrument was used to assess depression as against structured 

344 diagnostic interview.

345 Conclusion

346 This study concludes that the prevalence of depression is significantly higher among the pregnant 

347 adolescents compared with the non-pregnant adolescents. Living arrangement is the only socio-

348 demographic factor that has a significant relationship with depression among pregnant adolescents 

349 while employment status in addition to living arrangement showed significant relationship among 

350 non-pregnant adolescents. On the other hand, history of mental illness, childhood sexual abuse and 

351 anxiety were the psychosocial factors with significant relationship with depression among 

352 pregnant adolescents and only anxiety among non-pregnant adolescents.   
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