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Abstract
Objective: The importance of pediatric research especially in the ethically proven trials resulted inconsiderable legislative attempts in association with compiling ethical guidelines. Because of children’svulnerability conducting pediatric research raises different ethical issues; the two most important of whichare informed consent and risk-benefit assessment. Differences in religious and socio-cultural context limitimplication of ethical standards.
Methods: At the aim of finding a solution we critically reviewed guidelines, and literatures as well as Islamicpoints in addition to comparing different viewpoints in application of ethical standards in pediatric research.
Findings: The literature review showed that pediatric research guidelines and authors' viewpoints have thesame basic ethical core, but there are some variations; depend on cultural, religious, and social differences.Furthermore, these standards have some limitations in defining informed consent according to child’s age andcapacity upon application
Conclusion: In this regard Islamic approach and definition about growth development and puberty shedslight and clarifies a clearer and more rational address to the issue.
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IntroductionPediatric research needs enrolment of children inclinical investigations which empowers us indiagnosis, prevention or treatment of children’sdiseases[1,2]. Although children will benefit fromclinical research, their participation in researchaccompany important ethical challenges; the mostimportant of which are informed consent and risk-benefit assessment issues. Generally children areconsidered as vulnerable subjects, so theirinformed consent is not valid and they need to be

protected from harms of the research[2-4]. Historyof medical research in vulnerable subjects, forexample mentally ill children in WillowbrookHospital, shows children exploitation.Consequently, in order to protect them in clinicalresearches some standards and guidelines havebeen compiled which state some recom-mendations for this purpose[5]. According to thesecodes children only are enrolled in the researcheswhich were previously performed in animals,older children or adults[6]. The Declaration ofHelsinki and Council for International
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Organization of Medical Sciences (CIOMS) are themost important, which emphasize that theresearchers should prefer participants' well-beingand interests instead of science or societyinterests[2]. Also, these guidelines suggest thatrisk-benefit assessment should be performed inpediatric research and research ethics committeesshould achieve this assessment; they explain theimportance of children's assent and researchers’obligation to respect children's unwillingness ortheir dissent[5]. These recommendationsaccompany some difficulties which limit theirapplication in different societies and communities.For example, because of the lower level ofstandards in developing countries, riskassessment in pediatric research is much morecritical than in developed countries. In addition, indeveloping countries the lower level of educationof parents and lack of proper perception of theresearch procedure and its risks, provides propercondition for child abuse in research. Accordingly,many countries have codified the pediatricresearch guidelines and regulations which aresimilar in essential ethical principles, nonethelessthey have differences in some other issues whichdepend on their social, cultural and religiousdifferences.In Iran pediatric medicine has a long historyand Razes is known as the father of pediatricmedicine whose work shows his involvement inpediatric research[7]. The same as in othercountries, pediatric research in Iran is evaluatedby institutional ethics committees according to theIranian guideline in pediatric research codified byIslamic law and jurists’ opinion.Reducing the risk of pediatric research to theleast needs critical consideration of the concept ofvulnerability, informed consent and assent inchildren which helps providing higher level ofstandards in investigations. In this study we aimedto review the limitations of the current standardsfor protecting pediatric participants in medicalresearch, to identify challenges in applying ethicalstandards in pediatric research according to theirage, mental development, and capacity, and toindicate Islamic approach. In this review we willpresent new insights into special concepts ofethical issues such as vulnerability, informedconsent and assent in order to increase accuracyand fairness in pediatric research.

Literature reviewLiterature review was conducted to identifystudies which pointed key ethical issues inpediatric research. PubMed, Web of Sciences andScopus were searched from 2000 to 2010 usingthe keywords including Islam, Islamic view,children, informed consent, assent, risk-benefitassessment, and vulnerability. We limited oursearch to the English articles. Our literaturereview resulted in some special definitions such asvulnerability, informed consent, etc from differentpoints of view which will be discussed in thefollowing.
VulnerabilityVulnerability is defined by international ethicalguidelines for biomedical research involvinghuman subjects (CIOMS 2002 ) as: ”Vulnerablepersons are those who are relatively (orabsolutely) incapable of protecting their owninterests, they may have insufficient power,intelligence, education, resources, strength orother needed attributes to protect their owninterests”[8].Obviously, vulnerability depends on time, place,position and many circumstances which a personlives with[9], but some authors describevulnerability according to competency.A competent person is able to make a decisionautonomously to achieve particular healthcare orresearch assignment; so competency is an abilitythat depends on time and the type of assignment.A person may be competent in one time or for oneassignment and not in another one[10].Consequently, a person may be sometimescompetent for some functions. Substantially, theabilities of thinking, understanding and decisionmaking autonomously are the most importantcharacteristics of a competent person[10]. If theresearch subject is not able to decideautonomously for participating in research, he /she is vulnerable[11]. Furthermore, some authorsbelieve that children are at greater risk of abuseand children vulnerability is more vicious becausethey and even their parents may feel obliged toagree participation in medical research; therefore,they are vulnerable and need specificprotection[2,4]. However some investigatorsshowed that children with severe illnesses were
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able to understand their condition and treatmentplanning and they could compete in their medicalhealth care, even they could undertake theresponsibility of their treatment[12,13]. Therefore,many authors believe that we should considercapacity and competency of children according totheir maturity related to age, because they are notvulnerable and incapacitate in all aspects of theiractivities[14].It seems that, vulnerability is not a well-definedstandard for children's protection in research andall researchers or ethicists do not agree on allaspects of vulnerability.
Informed consentThe expression of informed consent was firstlyapplied in 1957[11]. Research participants areinvolved in medical decisions since the end of the20th century. Therefore, taking informed consenthas become a key process in conveyinginformation between researcher and subject[15].Although informed consent is playingfundamental role in recruiting subjects especiallyvulnerable individuals in medical research[9], it issubstantially less creditable in children becausethe third party such as parents, guardians, etcsupports children in medical decision making anddecides for them[14]. Sometimes parents' concernsabout children raise difficulties in their perceptionand decision making[3]. In addition the fear of notreceiving suitable treatment and care results inparents’ agreement with their children’sparticipation in research[3]. Furthermore, instressful or emergency circumstances, informationtransfer is not done properly[16]. Parents’education may affect their perception and decisionas was shown in a study in Australia in 1990,which indicated that better educated parentsallow less to participate their children inresearch[17]. Likewise, parents always do notdecide on the basis of the children’s best interests;however their consent should not be against thechild’s interest[1,3]. So it seems that obtaining atrue informed consent in pediatric research is noteasily possible because it should be taken fromactual subject[4]. According to this, children’scompetency, capacity, and perception in takingchildren’s informed consent are major challengingissues[16].

Taken together, informed consent is a processthat many factors, such as child's health, parents’perception, culture, religion and education, andthe research environment may affect it.
Children's assentChildren involved in research, can give assent ordissent from participation. The researchers shouldask child’s willingness for participating in researchand the child can withdraw[6]. Children’s assent isdefined as “a child’s affirmative agreement toparticipate in research”[11]. A simple preference forparticipation in research is child’s assent. Thisdefinition may imply to identify risks and benefitsor to understand the results of the research bychild[18].Children’s perception of research informationdepends on their age and development, but theirdevelopment is not similar at the same age; somechildren understand some aspects of researchearlier than the others[19]. Although guidelines ofcountries such as South Africa, Uganda, India andKenya state the importance of assent and dissentof pediatric participants[20-23]; they do notmention the fine age of children for giving anassent or consent; nevertheless, Iranian guidelinepropounds age of 7[24,25].In this regard and for further clarifications infinding the best age, several studies wereperformed. Some studies show that children olderthan 11 understand information better thanyounger children as it was confirmed at age 9 inone study[26] whereas the other ones consider age7 for understanding[27]. Furthermore, in a studyconducted on healthy children who were referredfor vaccination, it was found that two-thirds ofparticipants understand blood sampling, but theydon’t understand its reason[28]. Some are referringto “The Rule of Seven”. This rule divides childreninto three age groups: under age 7, between 7-14years old and over 14 years old. According to thisrule, the third group of children is able to decide insome occasions such as research participation, butthe ability of the second group in decision makingmust be evaluated[19].In spite of the principle role of the special policyor guidance in defining the age of decision making,the definition of local law about the age ofmaturity is another major concern[27].
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Risk-benefit assessment in pediatric researchChildren are vulnerable because they are lesscompetent than adults and cannot understand allinformation in research; consequently,researchers should protect them and pay enoughattention to risk-benefit assessment in pediatricresearch[29]. Of course, this protection should notmotivate withdrawing some pediatric researchesbecause they are deprived from benefit. Also wecannot assure the benefit of some experiments inchildren trials, because the results of these trialsare well specified later[4]. In addition differenttypes of risks are suggested in pediatric researchsuch as physical, psychological or social riskswhich may occur during or after performing aresearch project[30].Potential risks in pediatric research can becategorized into three levels of  minimal, low andhigh[1], but appointment and definition of minimalrisk is difficult and depends on the type ofresearch procedure, therapeutic or non-therapeutic research, benefit from research,individual differences between children, age anddevelopmental level of the child[3]. According tothe different stages of growth development, wecan divide children into different age groups;consequently, research on them imposes differentlimitations and problems.In many guidelines, risk in pediatric research isdivided in a different way which considersdifferent levels of risk as minimal, more thanminimal and high, but this hierarchy is notaccurate because definition of these levels is notwell clarified[31]. Some guidelines consider the riskof daily life as a scale and define the minimal risknot greater than experienced risks in the daily lifeof children. Obviously the risks in daily life ofchildren are not the same. For example, somechildren live in some regions of the world thatnatural disasters occur regularly or some childrenare compelled to work. Therefore these childrenface greater risks in their daily life and riskassessment in these groups of children is difficultand inexact. Generally minimal risk proceduresare noninvasive such as answering the question,height and weight measurement, and urine orblood sampling. Low risk procedures are invasive,but they have slight pain, tenderness or scare. Buthigh risk procedures cause great burdens or major

side effects, and they are not acceptable forresearch project. High risk procedures should bedone on children if they are accompanied bytreatment planning, and have direct benefit forparticipant. If children participate in a researchwhich imposes more than minimal risk andwithout benefit such as blood sampling for non-therapeutic research, researchers and ethicscommittees should consider that. Of course,pediatric assent is very important too[1].Taken together the risk-benefit analysis inpediatric research should be performed moreprecisely and ethics committees must assess therisk-benefit of the projects.
Islamic perspective on childrenDepending on the four principles of bioethicswhich was proposed by Beauchamp and Childressrespect for autonomy highlights the necessity ofinformed consent and accordingly Islam points atrespect for patients[32,33]. Islamic viewpointconsiders intrinsic rights for individuals even forchildren. Regarding the Islamic teachings, childrenhave the right to be treated kindly, to be givenmedical care in case of illness, and not to be givendemanding tasks.In Islam parents’ role is highly regarded.Parents are the child’s legal guardians who areresponsible for protecting child[34]. Parents whoneglect their child lose the custody of the child.The parents’ guardianship is temporary inIslam. As in secular laws, any sexual or physicalabuse will result in losing the guardianshiptemporarily or permanently. Accordingly, the holyprophet has stated: “The parents are equallyresponsible for their duties towards children andshould be responsible for any negligence”[35]. Theimportant issue which has to be taken intoaccount is that Islamic viewpoint about childrendepends on their age. There is no defined set ofbehaviors in Islam during these ages. There mightbe local customs in each country.During the first six years, parents need to belenient with their children and let them ask theirquestions. Children at these ages are morecompetent to be nurtured rather than trained. Inthis respect, the holy prophet has stated: “In thefirst seven years, children should be treatedleniently (for example no formal training or
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disciplined method should be planned out forthem) and any children who ask questions shouldbe provided with answers as adults”[35].Islamic view pays enough attention to thecomprehension and lack of comprehension meansno responsibility. Islam considers three stages ofdecisional capacity related to the age; the first 7years of life in which there is no comprehension,no responsibility but civil responsibility isapplicable; age of 7 until puberty in which there isweak comprehension; after puberty in which thedecisional capacity is complete[35]. According tothis the most critical childcare period is betweenages 7 to puberty or between 7 to 14[35,36]. Duringthese years, children are exposed to religious andacademic training. The holy prophet has stated:“In the next seven years (i.e. 7-14) teach them”[35].Hence the age of 7 until puberty is considered asthe age of assent and the age of consent is afterpuberty [36].Children should be encouraged to start doingsmall chores and taking responsibilitiesappropriate to their level of abilities and educationbut they shall not be given demanding tasks.Once a Muslim reaches the age of puberty,religious duties such as prayer or fasting becomeobligatory. Puberty is defined in two ways: havingspiritual awareness (maturity) and logicalthinking (reasoning). The former is often evidentat a certain age, 9 for girls and 15 for boys when,as it was cited above, religious responsibilitiesbegin. The latter is identified according to theperson’s ability to live and function independentlywhich does not start at a certain age. A mentallymature person is considered as an adult in makinglegal and medical decisions. In Islamic countriesthe issue of maturity is defined based uponspecific cases. Nonetheless, some Islamic countriesmove toward determining a person’s maturitybased on the relatively fixed age of 15 (for bothboys and girls) for making legal decisions such asvoting, marriage, and certain ownerships. Such adichotomy in the issue of children and adultsappears to be in conflict with secular laws.According to secular laws, a Muslim patient candecide on his/her medical problems at the age of18. In Islam adulthood is considered the stage oflearning and parents’ supervision. At this stagethey need parents' advice. Parents shouldencourage their children to think independently

and rationally. The holy prophet has stated: “from14 to 21 years of age, children are reminded tofollow their parents’ advice and have theircompany”[35,37]. As the children’s guardians,parents respect their children and evaluate theirideas about various issues. The prophet has hadthe youth to assume more importantresponsibilities and has encouraged them toparticipate in social and charity activities such aseducating and feeding the poor[38].Eastern cultures, by stressing on respectingelders and preferring the views of the family overtheir own, are authoritarian and patriarchal bynature. Muslim family is father-oriented ratherthan patriarchal and the father acts as acounselor[39]. Independence is not as important aswestern secular societies.Islamic concepts and secular viewpoints aresimilar in the issues of health, treatment, andchildren rights. Notable exceptions include greateremphasis on the value of life, puberty, and youthissues concerning marriage and family planning.The following is a theoretical discussion basedon Islamic theology on the concepts of health,disease, and care for children.Children rights prove to be one of the mostimportant human rights, since if children are notafforded special protection and care, they won’t bein physical and mental health and won’t be able toefficiently contribute to the society. Islam hastherefore imposed duties on parents and thegovernment from the very beginning of childhoodto deliver a healthy and useful human to thesociety. On the contrary, it was not until thetwentieth century that children’s rights law wasofficially formulated[40].1942 witnessed the first international effortand the Declaration of the Rights of the Child wasissued in November 1952. This conventionconsists of a preamble and 54 articles in threeparts. PART I, Article 1 to Article 42, has addressedthe following issues: definition of a child,enjoyment of equal rights, set forth in theconvention, by all children, supporting childrendeprived of their families, adoption, and disabledchildren[41].According to the Convention on the Rights ofthe Child, every human being below the age ofeighteen years is considered to be a child. Thisdefinition has identified the end of the childhood
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but has not mentioned the beginning ofchildhood[40]. According to Shi’a jurisprudence(Islamic jurisprudence) and in contrast toConvention on the Rights of the Child, thechildhood begins when the sperm is combinedwith female egg and puberty is the end ofchildhood. Every human being from the veryinstant of combination of sperm with egg enjoys aset of specific rights which can by no means beoverlooked. Here are three rights of an unbornchild:a) Right to live: accordingly to which, abortion isprohibited in Shi’a jurisprudence and a legalpunishment is considered.b) Diyya (Blood money): if, as the result of killing apregnant woman, the embryo dies or is aborted,Diyya of the embryo in every stage of developmentis added to the mother’s Diyya.c) Postponement of punishing pregnant women: ifa pregnant woman commits a crime and ifimposing the penalty results in hurting her child,the penalty is postponed. Article 91 of the IslamicPenal Code indicates: “An adulterous shall not bepunished while pregnant or in menstruation orwhen, following birth and in the absence of aguardian, the newborn’s life is in danger. If,however, the newborn becomes the ward of aguardian, the punishment shall be carried out”.d) The right of ownership and inheritance: Likeothers, the embryo inherits a sum of money, and ifhe/she is born alive, receives the sum ofinheritance.The end of childhood is, however, associatedwith the emergence of signs and physiologicalchanges in the structure of the body and the age inwhich these signs emerge is identified as the ageof puberty. According to the most of Jurisprudents(Faqih, plural Fuqahā, an expert in Fiqh), the ageof puberty is often 15 for boys and 9 for girls.Reaching puberty does not denote losingparental support in all cases and in cases in whichthe child is likely to be hurt, in addition to puberty,the child’s growth also needs to be substantiated.If, for example, the child owns some properties,his/her parent is in charge of those properties.Reaching puberty, the child can take the positionof his/her properties only if his/her growth issubstantiated. The child’s growth is validatedthrough the following ways:

1. Through the child’s parents: Some time beforereaching puberty, the child is assigned with acouple of financial affairs by his/her parents andhis/her ability in working out financial affairs isevaluated. If the child’s ability in preserving andusing his/her properties rationally is attested, theparents shall return his/her properties.2. Through people other than the child’s parents(e.g. people aware of the child, testify the child’sgrowth).3. Through corresponding to the conventions:without the need for validation through evaluatingthe child or the need for people to testify his/hergrowth.In The Civil Code of the Islamic Republic of Iran,the age of growth has not been specified but sincevalidating growth in different cases is sodemanding, determining a conventional age ofgrowth appears to be necessary. According tojurisprudence, the age of growth seems to beunder 18.However, in Shi’a jurisprudence the age ofgrowth is not cited for only financialconsiderations, but identifying the age of pubertyis necessary for contributing to society and forpenalty purposes.
Iranian ExperienceThe special group guideline in Iran not only gives agood attitude to our researchers about childrensubjects but also is an appropriate guidance forkey ethical issues in pediatric research. Thisguideline was compiled by the Medical Ethics andHistory of Medicine Research Center (MEHMRC),the Deputy Minister of Research and Technologyof MOHME, and the Endocrinology andMetabolism Research Centre (EMRC) of theTehran University of Medical Sciences (TUMS) in2005[42]. Our guideline is emphasized on 20 keyethical points in pediatric research, the two mostimportant of which are age groups of children andresponsibility of ethics committees[24]. Thedefinition of age group of children in Iranianguideline is according to Islamic law. In Islamiclaw literature, the age of puberty and the age ofgrowth are different. When a boy is 15 years old,or a girl is 9 years old, he or she is considered asan adult because their body, mental and naturalgrowth is complete[43]. According to Iran Civil Law,all people have worthiness for right owner from
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birth to death, but they can perform their rightsprovided that they become adult (Balegh), mature(Rashid) and rational (Aghel). Iran Civil Lawemphasizes that 18 years is the age of growth(Rushd); thus, an 18 year old boy or girl is amature person. Sometimes seat of judgment canprove maturity. A mature person is mentallycapacitated and is able to understand information.Therefore, if it is proven that a 15 year old child ismature; he or she can implement his/her rights.Furthermore, there is the possibility that arational person, who has a proper perception andis able to comprehend, is not considered mature.In fact, Islamic law states that a mature andrational adult, is competent; therefore, he or she isable to conceive information and to make adecision (Fig. 1). On the other hand, a minorperson, who is not adult and is able tocomprehend information, is named “discerningminor” (Momayez). Consequently, discerningminor may make a decision. Indeed, pediatricresearch guideline in Iran divides children into

two age groups: under 7 years old and 7-15 yearsold. If a research is designed on under 7 year oldchildren, the researchers should obtain parents'(father and mother or legally authorizedrepresentatives) consent and children's assent.Research on 7-15 year old children needs gettingconsent from parents and the child.In addition, Iran pediatric research guidelineexplains the role and responsibilities of ethicscommittees in pediatric research by 5 statements.Institutional ethics committees in Iran shouldassess risk and benefit of pediatric research. Also,in emergency situation in which taking consent isnot possible, ethics committees can approve theresearch. If the researchers doubt child abuse,ethics committees should judge. Moreover, Iranguideline states that if parent’s decision isdifferent from child’s interests, ethics committeescan consider it. On the other hand, if parents'decision deprives their children from researchbenefit that cannot be received by anotherway, the ethics committees can interfere. Taken

Fig. 1: Children competency for decision making
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together, pediatric research guideline in Iranclarifies two important sides of pediatric researchincluding child age and ethics committees’responsibilities. It recommends that ethicscommittees should adhere a clear policy by whichthey are empowered to consider age group ofchildren, to determine child vulnerability and todo risk–benefit assessment correctly.
Ethical Guideline for Research with
Children in Iran1. The purpose of the research should be obtainingmore information about children’s hygiene, health,and health care.2. Conducting research with children is onlyallowed if it is not possible with adults.3. Researches which do not directly lead to profitthe children participants are not essentiallyimmoral. But once these researches createbenefits for future generations of children, theyare considered to be ethical. The research shouldnot, however, risk hurting the child.4. Risk assessment should be carried out by all thepersons involved in the research: parents, legalguardians, researchers, involved experts, researchethics board and even the children (if possible).5. Children, in terms of legitimacy in givingconsent, are divided into two groups: childrenunder 7 years of age and children between 7 to 15years old.a) In the case of children under 7, a writtenconsent should be gained from the child’s legalguardian and utmost effort should be put intoobtaining the assent of the child.b) In the case of children aged 7-15 years, theconsent of both the child and his/her legalguardian needs to be sought. Where the twogroups’ decisions do not match, the issue isreferred to ethics board.6. Children should be involved in making decisionson their hygiene, health, and improvement asmuch as possible. The child has the right to begiven the necessary information, to expresshis/her opinions and to decide. Methods used inproviding information and gaining consent, shouldbe appropriate to the child's age andunderstanding.

7. Where the guardian’s dissatisfaction deprivesthe child of the research and its benefits whichcannot be gained in any way other than theresearch, the issue is referred to ethics board.8. In cases where the researcher doubts theparents’ decision for the child, the judgment ishanded over to ethics board or the court. In thecase of child abuse, for example, the parents maydecide against the child’s benefits.9. If the parents are under 16, they could give theirconsent on behalf of their child only if it is figuredout that they can decide rationally.10. Children with the sufficient capacity should beencouraged to have their parents involved in theresearch results. However, the child’s opinionshould anyhow be respected.11. In the case of children lacking the capacity, ifthe disclosure of the information seems necessary,the parents should be informed.12. The child’s legal guardian can withdraw hisresponsibility for making decision on the child’sbehalf.  Another person who is legally consideredthe child’s guardian should be, therefore, replacedby the previous guardian.13. No monetary incentive should be provided tochildren or their legal guardians. They should,however, be paid for the costs they have incurredfor participating in the research.14. The parents should be encouraged to consultrelatives, health care providers, and independentcounselors for participating in the research.15. Parents should accompany their child in thecourse of conducting the research.16. Questions, worries, and discomforts of theparents should be responded.17. Where it is not required for the research to beconducted with a specific age group, olderchildren should be preferred over younger onesfor participating in the research.18. In emergency situations, conducting researchwith children without gaining prior consent, ifconfirmed by ethics board, is allowed and ethical.19. Immediately after conducting the researchwith children in emergency situations, the consentof the child and his/her parents should be soughtfor this research and the following participationsas well.20. Conducting research with disabled childrenshould be confined to cases in which the results
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are not obtained through doing research withadults and normal children.
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