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4.4.4. Drying  kinetics  

Drying kinetics is a graphical representation of the evaluation of the moisture content 

inside the drying produce. The moisture content of the produce generally decreases with 

increasing of drying time. 

 
Figure 4. 17: V ariation of moisture ratio of coffee with drying time  
 

Figure 4.17 shows the variation of moisture ratio with drying time at different drying 

temperatures during drying period. It has observed that moisture ratio decreased with 

increasing of drying time. It has observed that the final moisture ratio was 0.14 and 0.17 

in lower and upper trays respectively. This implied that the more moisture removed at 

lower tray than upper tray because the lower tray gets high temperature than upper tray 

since the lower tray was close to collector outlet. 
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Despite the fact that the EDHS 2016 reported multiple sexual partners among youth was 

uncommon(less than 1%), pocket studies reported it as highly prevalent among 

adolescents. Multiple sexual partnership status among sexually active young people 

ranged from 21.3 to 54.6% (47, 50-54, 57-59, 61, 104-108). Among those who had sexual 

experience, 86.3 % of Mizan high school students (both male and female) and 54.6% of 

female youth in Tis Abay(Amhara Region) have had multiple sexual partners in their 

lifetime (105, 108). Another study conducted in Northeast Ethiopia(Legehida District) and 

Jigjiga, respectively, reported that 32.2%  and 30.4 % of the students have had multiple 

sexual partnerships in the last 12 months (54, 102).  

 

Furthermore, the proportion of adolescents who had sex with sex workers or non-regular 

partners ranged from 5.5%- 39%, with three out of five studies reporting greater than 25%  

(55, 100-102, 104). A cross-sectional study conducted among Jigjiga University 

undergraduate students indicated that around 32% of sexually active male students had paid 

for sex in the 12 months prior to the interview (102). 

 

Evidence also shows that condom utilization has been low in Ethiopia. According to the 

EDHS 2016, among women who had two or more partners in the past 12 months, 19 % 

reported using a condom during their last sexual intercourse (45). Among sexually active 

adolescents, consistent condom use ranged from 10% to 43.2% (51, 53, 57, 58, 110). For 

instance, a study was done in Northern Ethiopia (Shirie) demonstrated that 16.5% of students 

have had consistent condom use (58). On the other hand, a study conducted among Bahir Dar 

University students reported that 38% of sexually active respondents never used condom 

(111). Among the sexually active students, condom use during last sexual intercourse ranged 

from 31.9% to 76 % (54, 57, 105, 112, 113).  

 

Three Meta-analyses were also conducted in Ethiopia on risky sexual behavior among 

different categories of participants - university students, high school students, and among in 

and out of school participants. The estimated pooled prevalence of risky sexual behavior was 

41.62% among college and university students and 42.80% among in/out of school 

respondents (99, 114). Among high school students, the overall estimated pooled prevalence 

of risky sexual behavior was 28.13 %, with a higher pooled prevalence (48.07%) documented 

in Diredewa followed by Oromia (34.16%) (115). 
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Ethiopia on adolescent sexual behavior reported that age had no significant association with 

risky sexual behavior (99, 114).  

 

The evidence base on the role of education on adolescent sexual behavior is also mixed. 

While some studies reported the protective role of education, others described it as a driver 

for early sexual initiation. It has been explained that educated women in Ethiopia had a 

greater tendency to initiate sexual activity early before marriage compared to women with 

little or no schooling(48). Lower educational attendance or low college aspiration was also 

associated with increased risky sexual behavior (59, 113, 122). Conversely, a community-

based study conducted in Arisi, Yabello, indicated that being in school reduces the likelihood 

of early and premarital sexual initiation (107). Moreover, school enrolment, as well as good 

academic rank, were positively correlated with reductions in risky sexual behaviors (117, 

127).  

 

Regarding the role of alcohol intake in sexual behavior, studies reported a significant and 

linear association between the two variables in Ethiopia (50, 59, 105, 114, 115, 119, 126). For 

instance, a meta-analysis conducted among Ethiopian university students indicated that 

adolescents who used alcohol were about threefold more likely to engage in risky sexual 

practices than their counterparts(99). Similarly, another systematic review in Ethiopia 

indicated that risky sexual behavior was more common among young people who used 

alcohol than their counterparts (113).  

 

Similarly, the available evidence suggests that watching pornographic videos is associated 

with an increased risk of engaging in risky sexual behavior (53, 59, 105, 113-115, 120, 128). 

For instance, a systematic review and meta-analysis focusing on the epidemiology of risky 

sexual behaviors among College and University students in Ethiopia found that students who 

watched porno were about five times more likely to engage in risky sexual practice than their 

counterparts (99).  

 

Furthermore, existing studies reported that substance (khat chewing) use was associated with 

risky sexual behavior among youth (50, 59, 105, 113, 129). A study conducted in Bahir Dar 

City explored the relation between khat chewing and risky sexual behavior and found that 

chewing khat was strongly correlated with the likelihood of having sexual intercourse with 

multiple sexual partners (129). 
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Health facility-related factors  

A study conducted in Jimma pointed out that integrated services with involvement of peer 

counselors were identified as motivating factor for safe sex practice (139). SRH service 

utilization is often identified as an important factor in explaining sexual behavior. A cross-

sectional study conducted among high school students in Boditi Town (Southern Ethiopia) 

indicated that risky sexual behavior was significantly higher among students who have had 

HIV test exposure(119). A comparative study conducted in Addis Ababa indicated that the 

odds of reporting risky sexual behavior were 60% higher among youth who did not visit a 

reproductive health clinic than those who did (125). 

 

Knowledge of SRH is another key factor in explaining differences in adolescent sexual 

behaviors. A cross-sectional study focusing on preparatory school students in Jiga Town 

(Northwest Ethiopia) and Arba Minch (Southern Ethiopia), respectively, reported that having 

poor knowledge of HIV/AIDS increased the odds of risky sexual behavior by five- and 

threefold (49, 140). Similarly, a study conducted in Jimma identified that having good 

knowledge of about SRH has a protective effect (141). Attitude towards SRH issues was also 

important in explaining differences in sexual behavior among adolescents. A study conducted 

in Legehida district (Northeast Ethiopia) indicated that adolescents with poor behavioral 

beliefs on SRH issues had 37% higher odds of engaging in risky sexual behaviors (54). 

Similarly, a study conducted in East Wollega reported that respondents with a positive 

attitude towards sexual intercourse had 22% higher odds of engaging in risky sexual behavior 

(130).  

 

In sum, despite the growing number of studies on the role of various variables in explaining 

adolescent sexual behavior among school-going youths, the role of those variables on sexual 

behavior of out of school adolescents has not been well investigated. This may result in 

information bias and provide an unbalanced picture of adolescent sexual behavior. For 

example, higher institutions give a relatively higher level of personal freedom and social 

interactions, which, in turn, offer an opportunity for an increased level of sexual networking 

and risky sexual behavior (142, 143). Moreover, previous studies (51, 53, 59, 103, 139, 143) 

recommended school-based intervention, which may not be available to address SRH issues 

of out-of-school adolescents. More importantly, however, those studies did not investigate 

whether YFS has a role in adolescent sexual behavior.  
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sexual experimentation, beliefs that adolescents were too young to understand, and other 

cultural and normative beliefs (157, 167). Parents in Zimbabwe and Tanzania believed that 

providing information may aggravate rather than minimizing the risks of early pregnancy, 

STIs, and HIV infection (161, 168). Those findings are consistent with findings from 

empirical studies conducted in Ethiopia (47, 112, 153, 166), indicating that communications 

encourage sexual initiation and make them promiscuous. Moreover, lack of knowledge on 

SRH issues, fear to discuss the issue, poor knowledge on SRH, negative attitude towards 

SRH issues, social and cultural taboos, shame/embracement to discuss, fear of being judged 

by parents were identified as barriers to communication SRH issues in Ethiopia and 

elsewhere in Africa (46, 47, 112, 153, 163, 169).  

 

Furthermore, parental and adolescent educational levels and lack of communication skills 

were significantly associated with parent-adolescent communication (47, 158, 162, 170). For 

instance, a cross-sectional study of school adolescents in Hadiya and Woldiya found that 

higher educational levels had a significant positive association with parent-adolescent 

communication (150, 154). In Hadiya Zone, Ethiopia, having knowledge about the 

availability of YFS and having experience in the use of SRH services, respectively, increased 

the odds of parent-adolescent communication among school adolescents by 60% and 

56%)(150). 

 

Nevertheless, the studies reviewed in the preceding paragraphs reported the status of parent-

adolescent and important variables influencing the phenomenon, the findings are 

inconclusive and have their own methodological limitations. In particular, in most of the 

studies, data were sought from adolescents and did not consider the views of parents. That is, 

data were obtained from school adolescents who may be very atypical in terms of SRH 

information exposure and knowledge about topics, such as HIV/AIDS. In addition, in most of 

the existing studies, the views of out-of-school adolescents were hardly considered (112, 151, 

158, 164, 171, 172). Methodologically, lack of information from parents as well as out-of-

school adolescents may result in information biases; potentially casting an unbalanced picture 

about SRH related parent-adolescent communications in Ethiopia. 

 

In addition, most of the existing studies (151, 158, 164) made recommendations about 

parental-related factors without exploring whether parents actually do that, what exactly they 

communicate and how and why they communicate. More importantly, the existing studies did 
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To make the service easily accessible to potential users, the government provides YFS in the 

existing health facilities by trained health care providers in an age-driven approach using a 

separate room (28).  This modality is believed to reduce stigma attached to SRH service use 

adolescents. Additionally, the government is working to scale up YFS in all health centers, 

hospitals, and university clinics in the same fashion (39, 179). Currently, over 44.7% of the 

health facilities in Ethiopia, in general, and about 53.5% in the Amahara Regional state are 

implementing the YFS program (39, 44). 

1.3.6.3 Evidences on the effect of youth-friendly services on adolescent sexual health 

Shreds of evidence on the effectiveness of YFS in addressing the SRH of young people are 

mixed.  A study conducted in Zimbabwe on the impact of the YFS strategy on service 

utilization and health outcomes reported that the strategy increased HIV testing among youth 

by 36.6 %, while treatment of STIs also increased by 30.4 %. It was also reported that the 

HIV prevalence trajectory was reduced by 0.7%. However, the findings did not show the 

impact on condom use and STI prevalence (180). A comparative study conducted in Ghana 

indicated that exposure to the YFS program led to an increase in the odds of using STI 

services among participants about twofold in the intervention area compared to control 

communities(181).  

 

A systematic review conducted on the role of YFS on family planning utilization revealed 

that, despite the positive correlation between intervention and improved contraceptive use, 

the evidence on the impact of YFS on improving reproductive health outcomes (e.g., STI) for 

young people was not strong (182). A study conducted in South Africa reported that health 

facilities providing the YFS program did not deliver a more positive experience to the users, 

hence, the service utilization was reported to be similar between YFS intervention and 

nonintervention facilities(183). 

 

A comparative study in Ethiopia between YFS intervention and non-intervention areas on 

SRH service utilization identified a significant difference between settings. In particular, 

while SRH service utilization was 33.8% in the intervention areas, it was only 10% in non-

intervention areas (184). A quasi-experimental study on the pattern of long-acting reversible 

contraceptives (LARCs) utilization among youth in Ethiopia found that the number of new 

acceptors was significantly higher in the YFS intervention areas (185).  
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judgmental attitude of service providers, negative community perceptions towards health-

seeking behaviors of adolescents, and youth embarrassment being seen at facilities were 

identified as factors for poor service utilization (43, 78, 106, 189-192). Furthermore, lack of 

information about availability of services and inconvenient service hours (189, 193), long 

waiting time (193),  cost of the service (46), quality of the service given at the health facility 

(194), distance from the health facility (43) and lack of YFS trained providers  (189) were 

also reported as barrier to service utilization.  

 

Although the aforementioned studies documented aspects of poor SRH service quality, the 

government of Ethiopia has been scaling up YFS in all health centers, hospitals, and 

university clinics (39, 179, 195). However, ensuring access to services does not necessarily 

translate into service utilization. Quality, as an integral element to optimize the health of 

young people, should not be neglected. Quality-of-care in adolescents has far-reaching health 

implications as lower quality services are often linked to higher unplanned pregnancy and 

STIs rates(31). Similarly, quality contraception service reduces unintended pregnancies, 

which would mean averting unplanned births, abortions, and maternal deaths (196). 

Providing quality health care is also considered as one of the main agendas in the health 

sector transformation plan in Ethiopia (195). To date, little is known about the status of the 

quality of YFS in Ethiopia. Accordingly, this study would fill this research gap by 

investigating the dimensions of quality of YFS among health facilities which already initiated 

the program.  

1.3.8 Pathway framework of effective ASRH  

This study employed a community pathway framework to identify the components of 

effective ASRH programs (7). The framework recognizes that successful ASRH programs 

should not only aim to change individual behavior, but also address multiple social levels that 

affect the individual (such as families, communities, institutions, and policies) (7). The 

premise of the framework is, in order to have lasting effects on adolescent sexual health; a 

program should change the knowledge, skills, and behaviors at the individual's (adolescents) 

levels as well as social and structural changes at the community level. Other existing studies 

also confirm that working on the individual sexual behavior alone cannot bring a change in 

the sexual behavior of adolescents (32, 182, 197). 
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Figure 1:  Community pathway framework showing effective ASRH programs 
Source: WHO and UNFPA, Community pathways to improved adolescent sexual and reproductive 

health: December, 2007(7). 

1.3.9 Conceptual framework of the study  

Based on the community pathway framework, this study organizes a framework that explains 

factors associated with the sexual behavior of unmarried adolescents. The framework 

illustrates that the sexual behavior of unmarried adolescents is influenced by factors at 

different levels: societal, health facility-related, and individual. Societal level factors includ 

the socio-cultural and religious norms associated with adolescent sexual behavior. This factor 

affects the sexual behavior of adolescents directly or indirectly through either socio-

demographic or facility-related characteristics, or by affecting the SRH related variables.   

 

The individual-level factors are divided into two: i) socio-demographic/household level 

factors of both adolescents and parents (including age, sex, education, and household wealth) 

which, in turn, affect the SRH related variables, and this, in turn, affect the SRH behavior, ii) 

the SRH related characteristics of both adolescents and parents, including knowledge of 

adolescents and parents on SRH.  Finally, health facility level factors indicate the availability 
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