









[image: ]
























HOW
“GOD”
WORKS


[image: ]


A LOGICAL INQUIRY ON FAITH


[image: ]


MARSHALL BRAIN


FOUNDER OF HOWSTUFFWORKS.COM
























[image: ]


STERLING ETHOS and the distinctive Sterling logo are registered trademarks of Sterling Publishing Co., Inc.


© 2015 Marshall Brain


All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means (including electronic, mechanical, photocopying, recording, or otherwise) without prior written permission from the publisher.


ISBN 978-1-4549-1379-5


Jacket design by Elizabeth Mihaltse
Jacket photograph © Triff/Shutterstock


For information about custom editions, special sales, and premium and corporate purchases, please contact Sterling Special Sales at 800-805-5489 or specialsales@sterlingpublishing.com.


www.sterlingpublishing.com

























[image: ]
DEDICATION



[image: ]


Dedicated to all of us, as members of the human race, with the hope that we can abandon irrationality, tribalism, and superstition, unify as an intelligent species, and work together to create heaven on earth for every human being on the planet.


And to


All of the rational, inspiring, scientific, mathematical, and engineering minds who have come before us, and upon whose shoulders we stand today here in the modern world.






















1: 
WHAT HAPPENED AT BANDA ACEH?


IMAGINE THAT YOU AND I ARE SITTING POOLSIDE AT A BEAUTIFUL RESORT NEAR BANDA ACEH, A CITY IN NORTHERN SUMATRA. The beach is nearby and we are enjoying drinks as our children splash happily in the shallows. It is a stunning, sunny day with a light, balmy breeze rustling the palm trees—a perfect day to be on vacation in this little slice of paradise. It is also the day after Christmas. Everyone is happy and smiling with the joy that surrounds the Christmas season.


Then we feel the earthquake. It rattles the furniture, shakes the buildings, knocks things over in the bar, and causes ripples to form on the surface of the pool. It lasts for what seems like an eternity but in reality is just a minute or two. There is something completely unnatural about the earth itself shuddering underneath you. And then it is over, as though nothing has happened. The sun is still out. The children return to their play. The birds continue singing. Earthquakes happen and life goes on. This one does not seem to have been that destructive.


Unfortunately, this has been no normal earthquake. It is so powerful that, over a thousand miles away, buildings are shaking in Bangkok, Thailand. It is one of the most powerful earthquakes ever recorded, and it has caused a gigantic tectonic plate deep under the ocean off the coast of Indonesia to quickly shift upward by as much as six feet (two meters). This shift will force many cubic miles of seawater upward as well, and in just a few seconds. All of that displaced water has to go somewhere. It spreads out in all directions and, over time, will crash upon many shores in the form of tsunamis.


Banda Aceh is the closest major city to the epicenter of the quake, and about twenty-five minutes later it is the first to feel the impact of all of this uplifted water. In the distance, the oncoming wall of brine is easy to see. Several waves, one as high as thirty feet (nine meters), will rush onto the shore, flooding inland up to two miles (four kilometers). Over 150,000 people in the city will die on December 26, 2004. There are many videos available on the Internet to help you understand what a disaster like this looks like if you are on the ground to witness it. What the videos cannot do is convey how horrific it is to actually be there as a participant.


If you and I are Christians or Muslims or members of another organized religion that advocates the belief in a higher power, and if we happen to be lucky enough to survive the tsunami with our families intact, we may sit down together afterward feeling a combination of shock, nausea, and anguish. We will feel relief because of our survival, certainly, but given that 150,000 fellow human beings are dead all around us, it may be impossible to feel any gratitude. If we were to become philosophical and ponder the utter destruction we have just witnessed, a disaster like this may cause us to ask legitimate questions. We are smart, rational people after all, and it is impossible to ignore such immense tragedy when we are located right in the middle of it. A catastrophe like this should logically raise questions about the God whom we pray to and worship. We would legitimately want to know: How does God work?


For example: Why would any loving God allow an unmitigated disaster like this to occur? It is an obvious question and anyone in such a situation would ask it. Since our God is all-knowing and prayer-answering, surely He knew this tsunami was coming and had the ability to prevent it. So why did He allow such an amazing cataclysm to unfold? The unfortunate thing about a question like this is that God will not answer directly. God will never sit down beside us and offer a clear, definitive explanation for why 150,000 people died in Banda Aceh. We know and accept that God does not materialize to do interviews when requested. But the questions remain.


Therefore, an alternative is to turn to some proxy for God Himself. We might, for example, open a holy book like the Bible or the Qur’an. God may offer some insight here. Or we might ask religious leaders for their interpretation of events and God’s reasoning. We might try praying, with the hope that God will speak to us internally with answers. Or we might rely on introspection and speculation to arrive at answers to our questions. Using the information available, we might try to develop several different explanations to help us cope with the disaster that has unfolded before us.


It could be that this truly is an “Act of God.” That is how insurance companies and many commentators are going to classify it. Perhaps God, in his infinite wisdom, may have decided that a tsunami needed to take place and that hundreds of thousands of people needed to die for some reason on that day in Indonesia. Or perhaps, as some believe, an event like this is a precursor to the end of time. It really isn’t possible to argue with a supreme being, and there is not currently a way for human beings to stop a natural disaster of this magnitude. Whether it is a hurricane, a tornado, a volcano, a blizzard, a massive hailstorm, a flooding river, a drought, a monsoon, or an earthquake/tsunami like this one, any “Act of God” that arrives in the form of a natural disaster can cause a huge amount of suffering, pain, and death. Perhaps someone or something upset God? Maybe God needed to smite a person, a city, or an entire nation for some reason? Or perhaps the tsunami is God’s punishment for a social evil festering in the region? God is known to snuff out entire cities in the Bible. For that matter, in the book of Genesis, God flooded the entire planet at one point. If God has His reasons, who are we to question Him?


Another potential explanation: Is it possible that this tsunami is part of God’s plan? The Bible indicates, and prominent Christian leaders like Rick Warren tell us, that God has specific intentions for each individual human being He creates—for example, planning the exact times of our births and our deaths. Maybe God has preordained the tsunami as part of His plan. Maybe, as this unknowable plan unfolds, there will be a tremendous amount of good to be delivered from the deaths of so many people. There is nothing you can do to change things and it must be all for the good if God planned it.


Perhaps someone prayed to God and asked for the tsunami, and God answered the prayer. That doesn’t really fit with our common vision of a loving God, but who knows? God appears to be answering prayers all the time, and maybe He sometimes answers ones that we would interpret as disastrous. After all, God must frequently get prayers that contradict each other—prayers where one person or the other is going to experience pain no matter what God chooses to do. What if a Christian festival organizer is praying for a month of sunshine to maximize his festival’s attendance, while a nearby farmer is praying for a month of pouring rain to snap a long dry spell that is killing crops and livestock and draining the region’s lakes? God might need to bring pain to someone; God might face this sort of dilemma constantly. Even though it brings immense pain to one group, perhaps another group experiences great happiness from the same event.


No matter what we hypothesize, however, we are still left with a hollow feeling because we are sympathetic to the suffering of fellow human beings. God is all-powerful and all-loving, and hundreds of thousands of deaths, along with untold billions of dollars in property damage, feels incredibly uncomfortable if they happened on His watch. Even more uncomfortable is the fact that this kind of thing happens all the time. The Japan earthquake and tsunami in 2011 killed over 10,000 people and damaged or destroyed over a million buildings. It also caused one of the largest nuclear accidents in the history of humankind. Hurricane Katrina in 2005 nearly wiped out an entire city in the United States, displacing over 200,000 people from their flooded homes. In 2003, a heat wave in Europe killed 40,000 people and a Russian heat wave in 2010 killed another 56,000. In 2008, a Chinese earthquake in the Sichuan province killed 69,000 people, while the 2008 cyclone in Myanmar killed nearly 150,000. The 2010 earthquake in Haiti killed over 300,000 people—something like 3 percent of the country’s populace. Going back in history, there are events that are unimaginable today. The Black Death in the fourteenth century, for example, may have killed as many as 200 million people—roughly half of all the human beings alive at the time. If these truly are Acts of God—if God caused them through His direct and divine actions—they are agonizing. It is painful and depressing to think that this much death, suffering, and destruction comes at the hand of a loving God. If God was not the cause, but instead He sat by and watched these disasters unfold without preventing them—that is agonizing as well.


When we are discussing all of these disasters, we may eventually arrive at an important train of thought: How does God work? What is God doing? Why is He doing it? What is He thinking? What is the truth about God and His actions, many of which can seem capricious if not downright monstrous? If we believe that God is interacting with our planet every day in order to answer millions of prayers, why is He not also interacting with the planet to avert these catastrophes and save millions of people from such immense tragedy?


There is one other explanation that is possible. Believers discount this explanation, but it should not hurt anything to put it on the table. Could it be that the God described in our holy books like the Bible and the Qur’an is imaginary, and that these mass tragedies happen with such regularity because there is no God to intercede? What if all of the gods conceived by human beings, theologians, and philosophers were imaginary? Interestingly, this idea explains why no God ever materializes in the living room or on TV to answer questions of the sort we are asking right now.


Depending on your level of religiosity and your intellectual honesty, the act of raising this possibility might strike you in a number of different ways. At one end of the spectrum, it is possible that you find this sort of question to be intellectually stimulating and an appropriate area of examination. If God is real, questions like this should pose no problem whatsoever. At the other end of the spectrum is the staunch believer who considers such a question to be blasphemy. One part of the Bible goes so far as to suggest that a person who asks questions like this should be stoned to death. Parts of the Qur’an also prescribe death for infidels.


If we open up the conversation more broadly, we may also arrive at a related question: What is truth? How do people decide whether anything is true or false? This is one of the most interesting questions we can ask as human beings, because we are compelled to discover the truth all the time.


Think about all of the situations that you face every day where you are trying to discover the truth. For example, are the people whom we know and love being honest or lying? Are the advertisements and product descriptions that we see in the marketplace all around us truthful? Are our politicians and military leaders revealing true information about the economy or about an enemy in a foreign land? Does an expensive medicine truly heal a disease, or are we seeing a placebo effect? Without the truth, it is very difficult to make accurate decisions and it can be impossible to understand the reality of the world we live in.


It is the same with God and religion. What is the truth about God and His actions in our world today? It is an incredibly important question for us to examine.


UNDERSTANDING THE TRUTH


Human beings have to make decisions about the truth of information constantly. Every day we are sorting through situations trying to understand what is true and what is false. Some of these situations are trivial, while others can be matters of life and death for millions of people.


For example, imagine that a good friend of yours sends you an e-mail explaining that flying reindeer are real. Surely he is joking, right? But you question him about it and he appears to be serious. He has seen them with his own eyes and there can be no doubt about the reality of flying reindeer. You have not detected any signs of insanity in your friend previously, and have even trusted his advice on several occasions. How would a person decide whether your friend’s claim is true or false?


Or imagine that you are reading about a court case in the newspaper. A man has been arrested as a suspect in a heinous murder in your city. All evidence points to him: The murder was captured on video, the man’s DNA has been found at the scene of the crime, and so on. When he appears in court, however, the suspect maintains that he is innocent. He claims that a perfect doppelganger of him has beamed down from an alien spaceship that is buried on the dark side of the moon. It is this doppelganger who committed the crime. How would the court decide whether the suspect’s claim is true or false given that there is no easy way to ascertain whether or not the spaceship exists?


Imagine this actual situation from the 1940s. Scientists are trying to understand whether cigarettes are harmful or not. A number of very large corporations in the United States—corporations with a great deal of money and power, armed with large teams of lawyers and massive advertising campaigns—are claiming that cigarettes are safe. The United States military has supplied millions of soldiers during World War II with free cigarettes packed into their C-rations. Tens of millions of Americans, representing nearly half of the adult population, are smoking happily with no overt signs of distress. How would scientists decide whether the manufacturers’ safety claims are true or false?


The dictionary defines truth in the following way: “The true or actual state of a matter; conformity with fact or reality.” Given this definition, how does anyone decide if something is true or not?


Now examine the following situation. There are billions of people on our planet today who believe in a supernatural being. Muslims believe in Allah, Christians believe in God and Jesus, and so on. They believe that God is real. They believe that God answers their prayers. Many of them claim to have a personal relationship with God, as in they communicate with God and God responds directly to them. They cite numerous pieces of evidence from their own lives and from the lives of others demonstrating that their God exists. They have built millions of churches and mosques around the world as physical and tangible expressions of their belief. In the United States alone there are approximately 350,000 churches. To put that into perspective, there are about three times as many churches in the United States as there are gas stations.


Statistically speaking, if you live in the United States, there is a 75 percent chance that you are a Christian believer. Seventy-five percent of adults living in the United States today—an overwhelming majority—claim to be Christian and to believe in God and Jesus Christ. To put this into perspective, the United States president with the largest percentage of the popular vote on record is Lyndon B. Johnson in 1964 with 61 percent of the vote. He was swept into office after John F. Kennedy’s assassination and he faced a weak opponent in Barry Goldwater. Yet that 61 percent landslide doesn’t come close to the majority that Christianity holds in the minds of the American public. A 75 percent majority represents an unprecedented level of agreement and approval.


Given all of this momentum, it seems obvious that God must be real, doesn’t it? How could this many people be wrong?


But then there is the situation in Banda Aceh, and hundreds of other occurrences like it. To a thoughtful person, these catastrophes raise an inevitable question: Is it true that God is real? And if God is real, where is He? A thoughtful person is not really interested in an appeal to popularity or an impressive-seeming collection of evidence that might turn out to be false if we examine it closely. A thoughtful person wants to know the truth, and wants to base his or her life on reality and fact.


OUR JOURNEY TOGETHER


We are about to embark on a fascinating journey together. We are going to explore the question of God’s reality in an honest way. We will ask and honestly answer the question: Is God real or imaginary? In the process, we will understand how God works. Our goal is to probe into the truth of the matter, while at the same time utilizing the techniques that people use to understand and discover the truth. This is a book about God, yes, but it is also a book about how things work in the world we live in today. Our goal is to separate the real from the imaginary and to understand how people can do this reliably in the different parts of their lives.


No matter what else happens in this book, there is one core question we will have to deal with. Let’s hypothesize for a moment that God is imaginary. If that is the case, then how is it possible that so many billions of people believe in various gods? That’s billions, with a “B.” More than half of the people on this planet believe in a god of some sort. There are approximately 2 billion Christians who believe in God and Jesus Christ. There are nearly the same number of Muslims who believe in Allah. Approximately another billion people follow the Hindu faith. And so on. If these gods are all imaginary, how can so many people believe in them? What process could possibly lead such an immense number of people to this conclusion? With this many people believing in one god or another, how could anyone suppose that God could be imaginary?


In this book I will assume that you are a believer in a higher power. These same questions apply to Christians, Muslims, Hindus, and other theistic religions, although each religion has a unique relationship to faith and belief in a higher power. I often use Christians and Christianity as an example when discussing faith in God for three reasons. First, Christianity is the largest religion on the planet today. Second, in order to investigate God as a concept, we need to refer to a particular source in order to define his attributes. In the case studies in this book, we largely refer to the Bible in order to do so. Third, I live in the United States and I am therefore immersed in Christianity every day. Statistically, 75 percent of the people around me are Christian believers. Since I live in the southern United States, the percentage is even higher. However, please note that we are investigating God as a higher power, not specifically God as defined by Christianity.


Your level of belief is important to this investigation, so let’s discuss it briefly. Its importance stems from the fact that it controls your religiosity, your worldview, your acceptance or rejection of new ideas, and many other aspects of your day-to-day life. We might broadly divide the collection of people who call themselves believers into four different categories. Where do you fit?


Let’s take Christianity for an example. You may be a Christian who was born and raised in a devoted Christian family. If so, you have been hearing about God and Jesus since you were an infant. You probably went to Sunday school every Sunday as a child, and it’s quite likely that you go to church every Sunday as an adult as well. God may be integrated into your entire life. For example, you might pray to God several times a day. You most likely have a personal relationship with God and He answers your prayers on a regular basis. You may even keep a prayer journal. You donate generously to your church and might tithe the full 10 percent recommended by the Old Testament. You may subscribe to one or more Christian magazines or organizations outside your church. You might also be “born again,” either as a teenager or an adult.


If you are a devoted Christian like this, it may have never occurred to you to ask whether God might be imaginary. It might seem, on initial examination, to be an impossible proposition, because God and Jesus have been a part of your life for as long as you can remember. You know that God is real through direct experience. Even so, disasters like earthquakes and tsunamis might get your attention and cause you to wonder about God. Why does God behave this way if He is all-loving and all-knowing? If you have ever stopped to think about a question like this, you may find yourself engrossed in this book.


On the other hand, you may have been raised as a more casual Christian. You don’t go to church every single Sunday, but you do go with some regularity, and especially on a big occasion like Christmas. You definitely do believe in God, but you may not think about Him every single day. You also believe in heaven and hell, and you would surely prefer the former over the latter. You might not pray daily, but you do pray frequently. You may have heard the idea that God might be imaginary, although you may have never really given it any serious thought. However, you might have increased interest in the idea because of media coverage. By reading this book, you will have the opportunity to discover for yourself whether God is real or imaginary.


Or you might actually have given God a lot of thought. You may have looked into the idea of God and the Bible quite intensely and you have come to the conclusion that the Bible is literally true and God’s existence is indisputable. You may have read the Bible extensively. In your opinion, God wrote the Bible and God is omniscient. Therefore, everything in the Bible is God’s word and it must be truthful no matter what. Depending on where you live, you may find yourself to be in very good company. In some parts of the United States, up to 70 percent of adults share your belief that the Bible is literally true. You might call yourself an evangelical Christian, or a fundamentalist. For you, the idea that God is imaginary may seem utterly ridiculous and unworthy of consideration. However, a book like this might be interesting to you as a way of gathering ammunition and strengthening your faith.


At the other end of the spectrum, you might be a Christian who doesn’t really practice Christianity in your daily life in any tangible way. If someone were to ask you if you believe in God, or if you are a Christian, your answer would be yes. But if the questioning were to get very deep, you know there’s not much there. For example, you don’t attend church at all. In an emergency or for something important you might pray to God, but God is not a significant part of your life otherwise. You have never read the Bible and don’t see the need. You don’t ever talk about religion. God, Jesus, and heaven are rather vague concepts. In your case, you might be quite open to the exploration of God’s reality. If God could be proven real, it might give you a reason to pay more attention to religion. On the other hand, if God were to be imaginary, you could forget about religion entirely and get rid of that small nagging voice in your head that occasionally pesters you about going to church.


Where do you stand on the Christianity spectrum? Do you consider yourself to be an evangelical Christian, a devoted Christian, a casual Christian, or an occasional Christian? How important is God and Christianity in your life today? From that position, are you interested in exploring the question of whether God is real or imaginary? Would you enjoy learning about the techniques that people use to discern whether something really is true or false?


Regardless of your position on the spectrum of belief, we truly will be embarking on a fascinating journey together. We will discover how people arrive at an understanding of truth, and in the process, we will get at the truth about God. We will see how thoughtful, curious, open-minded people come to understand the truth about anything.


This is a book about truth, and how human beings arrive at it. Let us begin our journey with a rather unusual starting point …



















2: 
CAN WE PROVE THAT SOMETHING IS IMAGINARY?


IMAGINE THAT YOU AND I WERE TO TRAVEL TO CHINA FOR THE FIRST TIME. Having never been there before, many sights, smells, and sounds would strike us as unusual and interesting. You can get the same kind of feeling, albeit on a much smaller scale, in the Chinatown district of a major city like New York City or San Francisco. But being in China itself is something like being transported to a different planet. The language is very different in both its written and spoken forms. The foods are unique and distinct. The customs, festivals, and decorations have a special feeling to them unique to China. Even the air in Chinese cities is different. And you are completely engulfed by it. In New York City’s Chinatown, you can walk two blocks and return to America. When in China itself, you are in a nation with approximately the same landmass as the continental United States, with a dense population four times that of the United States. It truly is a different world.


One thing that we would definitely take note of as we got to know the Chinese people better is the pervasiveness of something called Traditional Chinese Medicine. It is an important and deep-seated part of Chinese culture that stretches back for many centuries. In practice, Traditional Chinese Medicine involves the use of many natural substances, often mixed together in different proportions, to treat diseases and maladies common to human beings. The substances used can range from common spices found in any kitchen—for example, dried ginger root—to quite exotic things like bug shells. In most cases, a mixture of dried leaves, roots, bugs, etc. is prepared by a practitioner of Traditional Chinese Medicine. This mixture is then placed in boiling water to prepare an herbal tea. The patient then drinks the tea each day for a period of time to effect a cure.


One substance that happens to be part of Traditional Chinese Medicine is rhinoceros horn. The horn is cut off of a rhinoceros, which usually results in the death of the animal. The horn is then ground into a powder and prepared as a tea to treat a variety of ailments including fever and gout.


One question that any thoughtful person would ask about the use of rhinoceros horn is this: Is rhinoceros horn effective in the treatment of things like fever and gout? Or, is the claimed efficacy of rhinoceros horn for these conditions imaginary? It turns out that this is an incredibly important question. For one thing, it is important for consumers to know whether the horn is an effective treatment because the horn is extremely expensive. If its effects are imaginary, then the use of rhinoceros horn represents a huge waste of money.


But there is a far more important reason for understanding whether the effectiveness of rhinoceros horn is real or imaginary. Illegal rhinoceros poaching, which is the only way to obtain rhinoceros horn, is rapidly driving all species of rhinoceros toward extinction. Demand for rhinoceros horn in China has increased dramatically in recent years and the price of rhinoceros horn has skyrocketed. Large sums of money can be earned by killing rhinoceros and harvesting their horns. This money provides the primary incentive for poaching. In other words, the belief in the effectiveness of rhinoceros horn by a large group of Chinese people is causing the extinction of an important and well-known animal species in the wild. If scientists can prove that the effectiveness of rhinoceros horn is imaginary and educate people so they stop using rhinoceros horn, then demand should decrease and rhinoceros would have a better chance of surviving in the wild.


Therefore we are led to this question: Is it possible to determine whether the claimed healing effects of rhinoceros horn are real or imaginary? You may have heard things that might make you believe that it is impossible to prove that something does not exist. For example, you might have heard the expression, “You cannot prove a negative.” Or you might have heard, “The absence of evidence is not evidence of absence.”


But the fact is that scientists prove that things are imaginary all of the time. One of the best places to see that process is to look at the difference between evidence-based medicine and what is known as alternative medicine. In simple terms, evidence-based medicine, also known as modern medical science, is the kind of medicine you find in a hospital or in the office of a licensed doctor in a developed country like the United States. Evidence-based medicine consists of drugs and procedures that have been proven to provide a benefit to patients. The evidence comes from scientific experiments, and the evidence provides proof of efficacy. Alternative medicine, on the other hand, consists of substances and procedures for which there is no compelling evidence of effectiveness. When tested scientifically, the compounds and procedures of alternative medicine have no discernible benefit for the patients who use them. Even more interesting is this fact: If something from the world of alternative medicine were to show compelling evidence that it is effective, it stops being categorized as alternative medicine and becomes evidence-based, scientifically proven medicine.


So let’s imagine that scientists pose this question: Does rhinoceros horn act as an effective treatment for fever? This is the kind of question that medical scientists ask and answer every day. However, it is noteworthy that the process used to answer the question in the medical realm is not trivial. The tool that science must use to approach this question and get an accurate answer is called a double-blind test. The fact that scientists have to go to the trouble of double-blind testing is quite interesting because it teaches us several things about how human beings work.


Why do we need double-blind testing? Why can’t we just take a person with a fever, give him some rhinoceros horn, and see if he starts feeling better? Because, from a scientific standpoint, this doesn’t tell us anything. It is not a valid experiment. After all, there is some chance that our patient would start feeling better on his own, regardless of whether we give him rhinoceros horn or not. People have immune systems, and the human immune system can cure most fevers on its own, given sufficient time. If the patient is going to start feeling better anyway, any effect that seems to be a result of the rhinoceros horn could simply be a coincidence.


We need a better test if we are going to rule out coincidence and gather any valid scientific evidence. We really need to do a side-by-side comparison of test subjects—with some taking rhinoceros horn and some not taking it, to eliminate the coincidence factor. Scientists call this second group of people a control group, defined in the dictionary as:




A group of subjects closely resembling the treatment group in many demographic variables but not receiving the active medication or factor under study and thereby serving as a comparison group when treatment results are evaluated.





We take one group of people who have fevers and give them rhinoceros horn. We can call these people Group A. Then we take another group of people and give them nothing. Call these people Group B, and they will act as our control group because they did not receive any treatment at all. If the members of Group A report fewer fever symptoms after taking the rhinoceros horn—for example, as measured by reports from the patients about how they feel—than the members of Group B, can we decide that rhinoceros horn is effective? The answer is no, and the reason is both unexpected and fascinating. A phenomenon known as the placebo effect gets in our way, and we need to take it into account if we hope to get valid results. The placebo effect is defined in the dictionary like this:




A beneficial effect in a patient following a particular treatment that arises from the patient’s expectations concerning the treatment rather than from the treatment itself.





For reasons that are not completely clear yet, human beings sometimes report feeling better simply through the effects of having someone care for them. In other words, we might see the same effect in Group A if we give the patients a sugar pill (a placebo) instead of tea made from rhinoceros horn. We know that the sugar pill is not doing anything—it is the act of having a doctor administer the sugar pill, and the acts of professionalism and caring surrounding that administration, that sometimes helps people report that they feel better after receiving a placebo.


Some of the outcomes that surround the placebo effect can be surprising. For example, if a teenager in jeans and a t-shirt administers the placebo in a clinical trial, the placebo effect might be much weaker than if an older gentleman dressed in a white lab coat administers it. From the patient’s perspective, the teenager may lack things like authority, credibility, or gravitas. These missing features can diminish the placebo effect. And the bizarre nature of the placebo effect goes further than that: If a doctor injects sugar water into a patient with a syringe, the placebo effect is often stronger than with a sugar pill taken by mouth. It appears that the injection is perceived to be more “powerful” and “medical” in the mind of the patient, so the placebo effect of an injection can be different from the placebo effect of a pill. Even things like the color and shape of a pill can influence the placebo effect.


Because of the placebo effect, we cannot do a valid clinical trial on the effectiveness of rhinoceros horn if one group receives something that seems like treatment while the other group receives nothing. The group receiving the treatment will be affected by the placebo effect while the other will not, invalidating the results of the trial. We have to design the test to eliminate the problem created by the placebo effect.


Therefore, we might next try a protocol called single-blind testing, which the dictionary defines as:




Of or pertaining to an experiment or clinical trial in which the researchers but not the subjects know which subjects are receiving the active medication or treatment and which are not: a technique for eliminating subjective bias, as the placebo effect, from the test results.





In this protocol, the members of Group A and Group B both receive what appears to them to be the same kind of treatment. The doctor in charge of the test prepares the medicine and gives it to the patients. However, unknown to the patients in the two groups, one group is receiving actual rhinoceros horn tea while the other is receiving an indistinguishable decoy—a placebo. The trial must be designed so that the patients have no way to know whether they get the real thing or the decoy—this is called blinding. For example, if rhinoceros horn tea tastes disgusting, both groups will receive a tea that tastes similarly disgusting, even if one tea is made from some sort of benign, awful-tasting seaweed extract while the other is actual rhinoceros horn. In addition, the patients in the two groups must also be treated in the same type of setting by the same kind of doctor, so the amount and type of care they are receiving is identical.


Having gone to all of this trouble, making sure that both groups A and B are being treated identically, we might expect that the results of such a test would be valid. But we would be wrong again. Single-blind testing with human beings involved generally does not provide valid results. Why not?


Unfortunately, it turns out that if the doctor knows which patients are receiving the rhinoceros horn and which ones are receiving the decoy, this knowledge can invalidate the test. It has been discovered, over the course of conducting thousands of clinical trials over many decades, that the doctor administering the trial can spoil the results of a single-blind test. Tiny changes in behavior can tip off the members of Group A and Group B, in some cases without them even realizing it, and pollute the results of the test.


Thus the need for double-blind testing, defined as:




Of or pertaining to an experiment or clinical trial in which neither the subjects nor the researchers know which subjects are receiving the active medication, treatment, etc., and which are not: a technique for eliminating subjective bias from the test results.





In the case of double-blind testing, the members of Group A and Group B both receive treatment that looks identical. In reality, one group gets the rhinoceros horn while the other gets a placebo. This is no different from the protocol used for single-blind testing. But in double-blind testing, the crucial difference is that the person who administers the test has no idea whether Group A or Group B is receiving the actual rhinoceros horn. The sample medicines—either real or decoy—are prepared in such a way that neither the patients nor the administering doctor can tell the difference. Now the doctor has no bias either way and therefore cannot telegraph any subtle messages to the members of Group A or B.


What is going on here? Why is double-blinding necessary? It seems quite odd if you think about it—what could an honest doctor do to spoil a single-blind test? There is a well-known ability for doctors, often unintentionally, to telegraph that information with subtle cues. The doctor might use a different vocabulary with the two groups, or different body language, or might smile and laugh more with one group or the other. These cues can influence the results of the test because the two groups are not being treated identically. Double-blinding eliminates the doctor’s knowledge of which group gets what, thus eliminating any difference in treatment.


Is the double-blind test now valid? Not yet. There are at least two more things to consider. First, we must ensure that the members of Group A and Group B are truly randomized. Randomized is defined by The Random House Dictionary as:




To order or select in a random manner, as in a sample or experiment, especially in order to reduce bias and interference caused by irrelevant variables.





The doctors doing the test can have no interaction with, and no control over, the members of Groups A and B. If the doctors doing the test have the ability to select who goes into groups A and B, they will sometimes either consciously or unconsciously sort the people. To avoid this, members of Groups A and B must be completely random, ideally chosen by a computer program’s random number generator or some other totally impartial mechanism.


We also need to consider the size of groups A and B. Why is group size important? Size matters because people are different. Let’s imagine that Groups A and B each have only one member. In Group A we have Suzy, and in Group B we have Jane. Jane might be much more susceptible to the placebo effect than Suzy is. Therefore, if Group A receives the real rhinoceros horn and then we look at the results, we might falsely conclude that rhinoceros horn is ineffective. However, what we are actually seeing is the increased response in Jane to the placebo effect, not the effectiveness of the rhinoceros horn. In other words, the differences in human behavior can create noise in the data produced by an experiment. In this case, differences between Jane’s and Suzy’s responses to the placebo effect can skew the results.


To solve this problem, the size of the groups has to be large enough to eliminate these random human behavioral differences as much as possible. For example, if Groups A and B each have ten people in them, some of this problem, but not all, washes out. Group A might have a few more people who respond strongly to the placebo effect than Group B, and these differences can skew the results. If we increase the size of Groups A and B to one hundred or one thousand members, the effect of random variation is reduced significantly.


The effect of group size on the results of a double-blind test is described as the statistical significance of the results. Statistical significance is described by The American Heritage® New Dictionary of Cultural Literacy as:




In statistics, a number that expresses the probability that the result of a given experiment or study could have occurred purely by chance. This number can be a margin of error (“The results of this public opinion poll are accurate to 5 percent”), or it can indicate a confidence level (“If this experiment were repeated, there is a probability of 95 percent that our conclusions would be substantiated”).





Scientists can calculate, statistically, how much noise is possible in the data based on group size. The results of the test have to be greater than that noise value in order to be valid.


Now, if we take all of these things into account—the patients in Group A and Group B are blinded, the patients in Group A and Group B are treated identically in every way, the researchers administering the test are blinded, the people in groups A and B are truly randomized without influence by the researchers, and the group size is adequate—we can find out whether the medical effects of rhinoceros horn are real or imaginary. If all of these conditions hold true, the results of a double-blind test truly tell us something.


It seems like an awful lot of trouble to go to, doesn’t it? However, because of the way human beings work, this amount of trouble is absolutely necessary if researchers hope to gather accurate results from a test of rhinoceros horn’s effectiveness. Scientists can look at the results of a properly conducted double-blind test with confidence. If rhinoceros horn is effective against fever, that effectiveness will show up in the test results in a significant way. If the effectiveness of rhinoceros horn is imaginary, no statistically significant differences will be seen in the results from the two groups. In other words, the placebo effect will be the same in the two groups, so there will be no difference between the results of the two groups.


Now that you have this information, imagine that David has psoriasis and his friend Cindy finds out. Cindy says, “My mother told me to use a banana paste for my psoriasis, so I did. I mashed up some bananas and massaged the paste into my skin three times a day. Two weeks later my psoriasis was gone. You should try it!” Based on this conversation, can we conclude that a paste made of mashed-up bananas is effective against psoriasis? You should now be able to understand that without a properly administered double-blind test, we really have no idea whether banana paste is effective or not. An anecdotal story about the experiences of one friend is absolutely meaningless.


EXAMINING THE RESULTS


Let’s see how double-blind testing works in a successful case. Imagine the following scenario: We create two groups of patients who are complaining of arthritis pain. We put a thousand patients in each group. Now we prepare two sets of pills that look, feel, and taste identical. One set of pills acts as placebos—simple sugar pills with a gel coating—while the other set consists of tablets containing a new, experimental painkiller. We administer the pills in an identical double-blind way to the members of Groups A and B, two groups that are fully randomized and large enough to yield easily measured results. In other words, we have taken all of the steps necessary to create a valid clinical trial for this experimental painkiller.


After administering the pills to the two groups and waiting an hour, we ask the patients how they feel. Eight hundred of the people in Group A—the group that received the real painkiller—report feeling significantly less pain an hour after taking their pills. In Group B, only fifty people report significantly less pain (because of the placebo effect). This difference (eight hundred people vs. fifty people) represents a statistically significant result, so we would report that the new painkiller is effective. Using a valid double-blind clinical trial, the new painkiller’s effect has been proven to be real. Assuming that other experiments do not discover severe side effects from the painkiller, drug interactions, or long-term complications, etc., people with arthritis could start taking this new painkiller and feel real results. The painkiller has been scientifically proven to work, and therefore when people take it, it actually does work at a level much greater than placebo.


What does it mean if we create a clinical trial for a drug and the results for Group A and Group B are identical or nearly so? It means the drug does not work any better than a placebo would. In that case, the claimed effects made for the drug have been proven to be imaginary.


The question that opened this chapter was, “Is it possible to prove that something is imaginary?” As you can see, the answer is yes and scientists do it all the time. Through the scientific methodology known as double-blind testing, we can prove conclusively whether the claims made for a drug or procedure are real or imaginary.


Now imagine that we do an actual double-blind test on the effectiveness of rhinoceros horn. One of several things might happen:




1. Rhinoceros horn might be shown to have a real effect on fever—just as powerful, for example, as other popular fever drugs.


2. Rhinoceros horn might be shown to have no effect at all above the level of placebo. In that case, the purported effectiveness of rhinoceros horn is imaginary. We could then educate practitioners and followers of Traditional Chinese Medicine about these results and they would stop wasting money on rhinoceros horn.


3. Rhinoceros horn might be shown to have no effect at all above the level of placebo—the purported effectiveness of rhinoceros horn is imaginary. However, people continue using it all the same. Practitioners of Traditional Chinese Medicine continue using rhinoceros horn as though it works, even though it has no more effect than any placebo would.





Option #3 would be tragic, wouldn’t it? Yet it happens all the time, as we will see in the next chapter. And the results can be devastating. It is quite possible that, because of rhinoceros poaching that is driven by the demand for rhinoceros horn, rhinoceros will soon become extinct in the wild.


That might sound impossible to you. How can it be that the effectiveness of a substance is proven to be imaginary, yet people continue using it? How can people—especially huge groups of people at a nationwide level—act in such an illogical, irrational way? How can they do it when they are simultaneously wasting money and driving a magnificent wild animal to the brink of extinction?


It turns out that the answer to these questions is both fascinating and disturbing. It has to do with a failure in critical thinking. This failure affects billions of human beings all over the planet. Statistically speaking, there is a good chance that you yourself are affected by failures in critical thinking on a daily basis. You may have no idea that it’s happening.


The good news is that this is a solvable problem. It’s a problem that can be cured through education. The next chapter will help you begin to understand what’s going on and why failures in critical thinking are so common.
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