Abstract

Background: With the emergence of rapidly expanding access to sexually explicit materials, research concerning pornography prevalence, pornography content, pornography users, and pornography effects has increased steadily among scientists and clinicians. Findings in this research area are often inconsistent and controversial.

Aim: The current discussion aims to assist scientists and clinicians to “read pornography”—pornography research, that is—from an appropriately rigorous scientific perspective, so that we may approach work in this area with a clearer understanding of the often contested evidence base and a clearer understanding of what science can, and cannot, tell us, at present, about pornography prevalence, content, users, and effects.

Methods: Discussion focuses on the critical implications, for scientific validity and clinical application, of variations in research design, participant sampling, conceptual and operational definitions of “pornography” and “use,” measurement of sexually violent content, and measurement of pornography use effects.
Results: Failure to acknowledge the implications of research design limitations and heterogeneity of conceptual and operational definitions of pornography have resulted in an inconsistent and contested evidence base in this area.
Strengths and Limitations: This analysis brings to bear classic scientific considerations in attempting to strengthen critical reading and research contributions in the area of pornography prevalence, content, users, correlates, and effects. Many of the assertions and suggestions contained in this discussion await empirical verification.

Conclusion: Rigorous application of basic scientific research principles should guide the evaluation and conduct  of research concerning pornography prevalence, content, users, covariates, and effects.
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Reading Pornography:
Methodological Considerations in Evaluating Pornography Research
Human beings have been creating and consuming erotic imagery since prehistoric times 1,2, and successive technological developments in printing, photography, film, video, and the Internet have dramatically accelerated the widespread dissemination of what is referred to in the vernacular as “pornography” 3,4. With the emergence of scientific and clinical interest in human sexual behavior, and in concert with rapidly expanding access to sexually explicit materials, research concerning the effects of pornography on behavior has increased steadily 5–10. The current discussion aims to assist scientists and clinicians to “read pornography”—pornography research, that is—from an appropriately rigorous scientific perspective, so that readers may approach work in this area with a clearer understanding of the often controversial and inconsistent evidence base and a clearer understanding of what science can, and cannot, tell us at present about the effects of pornography 11.
Research Design Considerations

Research design has critical implications for how we may interpret empirical findings concerning pornography. We consider three research designs that are commonly employed in research in this area. 

Descriptive Research. Efforts to describe the prevalence of pornography, its users, and its contents are characteristic of empirical work in this area. Thus, for example, attempts are made to calculate the proportion of the Internet that is devoted to the distribution of sexually explicit imagery. This task is arguably impossible given the fact that the Internet is more or less infinite—there is no precise denominator for such estimates—and it is dynamic, such that any findings will change rapidly over time. Interesting and informative approaches have attempted to circumvent these challenges, to an extent, by assessing the comparative presence of pornographic and non-pornographic Internet websites, the proportion of internet searches specifically seeking sexually explicit materials, and changes in these metrics over time 12–14. Results suggest that the Internet is less saturated with pornographic websites than is generally supposed and that the number of such websites may be decreasing 12,13. Related efforts have been made to explore consumption of pornography by men compared to women 12,15–17 and by adolescents 18. Results consistently indicate that men more than women access pornography, by a large margin, and that adolescent pornography use, particularly by males, is common, but reported use estimates vary wildly. Efforts to describe the content of pornography have also been a tradition in this research domain, with narrow focus on sexually violent and what are termed sexually degrading depictions 7,19,20. Findings for the proportion of pornographic content that is sexually violent have been chaotically inconsistent, with reviews of the same magazines over the same timeframes producing reports of relatively common sexually violent depictions that are increasing over time 21 and reports of exceedingly rare sexually violent depictions that are decreasing across time 22–24. Current estimates of the proportion of pornography that depicts sexual violence range from 2% 25 to 88% 26 (see Shor & Golritz 27 for a recent discussion).

Several methodological principles and associated cautions are important when evaluating descriptive research concerning the prevalence, users, and content of pornography. First, it is clear that research on pornography is often inspired by a harm-focused narrative. Researchers explicitly express concern about the proportion of websites that are pornographic, the proportion of adults and adolescents who use pornography, and the violent or degrading nature of pornography, because they are concerned about expected negative effects of such materials. These concerns represent eminently reasonable hypotheses but the reader of this research must maintain appropriate scientific skepticism to discern whether and when harm-focused expectations may have introduced bias into research 28. For example, in recent research, Kohut, Fisher, and Campbell 29 found that the most frequent report by couple members, one or both of whom used pornography, was that pornography use had “no effect” on their couple relationship.  In the context of harm-focused research, investigators rarely if ever ask respondents whether pornography has had “no effect” on their couple relationship. (Kohut and colleagues 29 also found that the next most frequent reports of couple members, one or both of whom used pornography, involved positive effects of pornography on the couple relationship, including pornography use as a source of sexual information, openness to experimentation, and sexual communication for the couple, and pornography as a positive alternative sexual outlet for couple members when their partners were not interested in sexual activity.) 
Second, it is clear that operational definitions are of paramount importance in evaluating pornography research that is descriptive in nature. Estimates of the proportion of Internet websites that are “pornographic,” and the proportion of males and females and adolescents who “use” “pornography” are inconsistent and the inconsistency may stem from the nearly complete failure to consistently operationally define “pornography” (nudity? sexual activity?) or to define its “use” (ever? frequency? duration? money spent? production? exchange? etc.) (see Short, Black, Smith et al., 30 and Kohut et al. 31 for reviews of the heterogeneity of operational definitions in in this area). Similarly, wildly inconsistent estimates of the proportion of sexually explicit material that involves sexual violence are heavily influenced by operational definitions of “sexual violence” 13,32. 
Third, sampling issues are critical to the evaluation of descriptive pornography research. Nationally representative compared to convenience sampling is obviously relevant to the consistency and generalizability of descriptive research concerning the prevalence, use, and content of pornography 18,30. Just as reliance on reports to police of sexual assault may differ dramatically from the findings of active surveillance sexual assault victimization surveys representative of populations 36,37, so too may the reports of relationship harms associated with pornography use differ dramatically if the sample is composed of women leaving abusive relationships 38 or a community sample not chosen for relationship violence 29. Subject self-selection and social desirability bias are added sampling-related concerns 33,34 that can be empirically evaluated 35 and for which methodological controls may be attempted 35. One such approach has involved recruiting participants for neutrally titled research (e.g., “Personality Research”) or for a sexually titled research project (“Pornography Research”). After appropriate explanation about the desire to avoid sampling bias, and after gaining voluntary informed consent from participants, most or all of those recruited for the neutrally titled research will often consent to continue their participation in pornography focused research 35. By comparing responses involving pornography use in the two samples, this approach can provide an estimate of sampling bias due to recruitment for pornography research as well as relatively unbiased estimates of pornography use. It is also possible to directly assess participants’ social desirability response tendencies to estimate and control for socially desirable as opposed to more authentic responding

  In addition to these foundational methodological caveats, it is worth making several points about the conclusions that may reasonably be drawn from descriptive pornography research findings. First, it is important to recall that we cannot conclude that the prevalence of sexually explicit imagery translates directly into assumed behavioral effects. Despite essentially unlimited access to pornography on the Internet, including sexually explicit depictions of casual sex, condomless sex, and violent sex, population-based markers concerning the incidence of sexual assault 7, divorce 39, early adolescent sexual debut, and adolescent intercourse without a condom 40, have all declined since the widespread availability and use of Internet pornography. Second, sex differences in consumption of pornography do not directly translate into sex differences in the ability to be sexually aroused by sexually explicit materials. While men outnumber women as consumers of pornography, it would be a mistake to infer that men are more responsive to pornography than are women, as the sexes appear to be capable of equivalent arousal and behavioral responses to sexually explicit material 41–44. These caveats about the importance of operational definitions, sampling, and limits of inference from descriptive findings are also of significance as we review correlational and experimental research in the area of pornography effects.

Correlational Research. Correlational research approaches, also referred to as observational research approaches, assess two or more pornography-related variables and the statistical association between or among them. Correlational approaches in pornography research have traditionally assessed the association of pornography use—however defined (or generally not defined) with respect to content, frequency, context, and sample—and some presumed “outcome,” for example, early sexual debut 45 risky sex 46, relationship dissatisfaction 47, or erectile dysfunction 48. Despite the fact that correlational research cannot, by definition, provide a basis for inferring a causal relationship between pornography use and some other event, correlational research findings are very often presented as explicitly or implicitly demonstrating a causal relationship of pornography use with some other, generally problematic, “outcome”. Moreover, opposite directional relationships for inferred causality are often not considered.  The possibility that early sexual debut, or participation in risky sexual practices, or relationship dissatisfaction, or erectile dysfunction, could contribute to an individuals’ tendency to use pornography may be equally plausible but inconsistent with causal assumptions about negative effects of pornography. It is also critical to note that unmeasured third variable explanations can often serve as viable alternative explanations for correlations observed between pornography use and reported correlates. Thus, for example, early pubertal onset could be an unmeasured third variable that explains the relationship of pornography use and early coital debut; sensation seeking could be an unmeasured third variable accounting for the relationship between the  use of pornography featuring risky sexual behavior and engaging in barebacking; sexual frequency disagreements could be an unmeasured third variable that accounts for the association of relationship dissatisfaction and pornography use; and the search for sexual stimulation that is effective but unacceptable to the partner could explain a relationship between pornography use and erectile dysfunction within a couple relationship. 

Longitudinal research approaches are a variation of correlational approaches that assess the relationship of pornography use with some phenomenon of interest across time. Findings that pornography use at time 1 is correlated with some phenomenon of interest at time 2 are generally seen to provide some basis for casual inference. After all, if pornography use is found to be associated with later, often negative events, isn’t it appropriate to refer to these as “outcomes?” Actually, from a rigorous methodological perspective, it is not, because any factor correlated with either pornography use or its supposed outcome at baseline or at a later point in time is a viable alternative explanation for correlations observed across time.  For example, pornography use at time 1 may already be correlated with some “outcome” at time 1, but the outcome may only be measured at time 2, seemingly providing a basis for inferring “temporal causation.” A more rigorous longitudinal approach would be to measure and control statistically for the association of pornography use and the other variable at time 1 and to determine if pornography use still predicts (in a temporal but not causal sense) some “outcome” at time 2. While this is a superior approach it still does not permit causal inference as any relevant unmeasured third variable at either time 1 or time 2 can still serve as a plausible alternative explanation for relationships observed between pornography use (time 1) and some “outcome” (time 2). Longitudinal research becomes increasingly compelling when conceptually relevant third variables are identified and controlled and temporal relationships between pornography use and other factors are observed 49.

Our overview of correlational and longitudinal research approaches to the study of relationships between pornography use and other factors suggests several well-known cautions that, in the face of a compelling but not necessarily empirically justified harm-focused narrative, are too often ignored. Stated bluntly, correlation should never serve as the sole basis for inferring causation or for referring to correlates of pornography use as “effects;” reverse directional relationships are often quite plausible but are rarely seriously considered or statistically evaluated; and unmeasured third variables can often serve as plausible alternative explanations for observed correlations. Also stated bluntly, longitudinal research findings are oversold as a basis for inferences of causality when third variables that are not measured can serve as alternative explanations for associations that are observed. What is needed in the literature, and often in our own research as well (mea culpa), are vigilant attempts to identify, assess, and rule out conceptually relevant third variable explanations in correlational and longitudinal research, and to acknowledge and test the possibility of alternative directional relationships.

Randomized Trials. Randomized trial research, also referred to as experimental research in the behavioral science literature, represents the gold standard for inferring cause and effect relationships between pornography consumption (or any other pharmacological, surgical, or psychological treatment) and a hypothesized effect or set of effects. There is a long tradition of randomized trial research to explore effects of pornography exposure on sexually aggressive attitudes and behavior (for book length reviews, see work by Donnerstein, Linz, & Penrod, 50; Malamuth & Donnerstein 51; and Zillmann & Bryant 20).
Perhaps the prototypical randomized trial research in pornography and aggression was reported by Donnerstein and Berkowitz 6. In this experimental research, undergraduate men were brought individually to the laboratory where they met a female who was ostensibly another subject but who was actually a confederate of the researchers. Male subjects randomized to an “angry male” treatment condition were assigned to write an essay concerning the legalization of marijuana. The female confederate evaluated the essay by delivering 9 electrical shocks of mild intensity, of 5 seconds duration each, to the male subject, who also received a negative written evaluation of his essay from the female confederate. Male subjects who were randomized to a non-angered experimental condition wrote their essay and received a single mild electrical shock and a favorable written evaluation of their essay from the female confederate. Male subjects in both the angered and non-angered treatment conditions were then randomized to view, alone, either a 5-minute long neutral film, a 5-minute long erotic and nonaggressive film, a 5-minute long sexually aggressive film with an ostensibly positive outcome for the female victim, who was sexually attacked but ended up smiling, or a 5-minute sexually aggressive film with a negative outcome for the female victim, who was sexually attacked and depicted as suffering. 

After randomization to anger/no anger and neutral, erotic, or sexually aggressive film conditions, male subjects were reunited with the female confederate. Males were then instructed to check the confederate’s performance on a nonsense syllable memory task and to send her an electrical shock each time she made an error. Males were required to send her an electrical shock on each occasion on which she erred but they could choose the intensity of the shock ranging from 1 (non-intense) to 8 (intense). Angered males randomized to the sexually aggressive, positive outcome and sexually aggressive, negative outcome conditions delivered significantly stronger electrical shocks to the female (approximately 4.8 and 5 on the 8-point intensity scale, respectively), compared to males in the erotic (approximately 2 on the 8-point intensity scale) and non-erotic (approximately 2.3 on the 8-point intensity scale) film conditions. Even non-angered men who were randomized to the sexually aggressive, positive outcome film condition directed significantly more intense electrical shock to the female confederate (approximately 4 on the 8-point intensity scale) compared to men randomized to the erotic nonaggressive stimulus condition (approximately 1 on the 8-point intensity scale). The researchers concluded that: 
“The findings reported here can…give us greater insight into the effects of pornography  on  people  in  an  audience.  Most obviously, they indicate that  the  addition  of aggression   to  the  sex  in  pornographic  materials is probably more dangerous (in terms of possible aggressive  consequences)  than the  display  of pure erotica. As we noted earlier, this combination  is  appearing  with  increasing  frequency  in  pornographic  material [but see Shor and Seida 27, for evidence that this is not actually the case], which could stimulate aggressively disposed men  with  weak  inhibitions  to  assault  available women.” 6(p722).  
In evaluating randomized trial research of this nature, and gauging the extent to which we may extrapolate generalizable “real world” implications from this research, it is critical to assess the ecological validity of the experimental treatment and outcome variables 52. Ecological validity (also termed external validity), refers to the degree to which the experimental treatment and outcome variables represent—or fail to represent—the occurrence of these variables in the natural settings to which it is wished to generalize findings. Several critical limitations surface almost immediately in relation to the ecological validity of the Donnerstein and Berkowitz research and the many studies employing similar methodologies 20,50,51. First, we note that males in this randomized trial approach are required to send electrical shock to the female confederate, and they have no non-aggressive response alternative. Not only does these artificial behavioral constraints fail to represent response options open to males in natural settings—for example, they might just walk away—they have actually been instructed to aggress in compliance with experimenter instructions and to do so, apparently, in a “learning experiment.” While angered and non-angered male subjects were free to choose the level of electrical shock administered it is not clear whether any electrical shock at all would have been administered had this been a response option open to them, as is the case in natural settings.  Second, the reader is entitled to ask whether the delivery of electrical shock is an ecologically valid analogue of male sexual aggression against a female. While it may or may not be, compliance to instructions to administer an electrical shock in the context of a learning experiment might also be a very poor analogue of sexual aggression and the ecological validity of this outcome measure is very much open to question. Third, also with respect to ecological validity, we note that the male aggressor is presumably free from guilt (he is, after all, merely cooperating with the experimenter) and he is not obviously exposed to any opportunity for the female to retaliate or for third parties to punish his behavior. Fourth, the randomized trial approach at focus examines male undergraduates’ (is this the population to which we wish to generalize?) artificially constrained aggressive responses to concentrated and edited sexually aggressive stimuli (which may or may not represent very well the nature of material to which it is wished to generalize). What is more, the male subjects in this research approach did not choose to see sexually violent stimuli and may well not be representative of the exceedingly small minority of males who choose to see sexually aggressive material in the only free choice research setting of which we are aware in which males were allowed to choose the type of sexually explicit material to which they would be exposed 53. 
It is not only possible to form impressions of the ecological validity of randomized trial research in pornography, it is possible to empirically study the ecological validity of experimental pornography research. In fact, Fisher and Grenier 54 have done so by replicating the critical condition of the Donnerstein and Berkowitz 6 type randomized trial. Based on a critique of the limited ecological validity of classic studies of this type, Fisher and Grenier added an option for angered male subjects, who had seen an aggressive, positive outcome, sexually violent film, to respond in an aggressive or a non-aggressive fashion to the female confederate who had earlier shocked them and subsequently made errors in her experimental memory task. When given the option of responding to her non-aggressively, almost no angry males who had seen sexually violent, positive outcome pornography aggressed against the female confederate with electrical shock
. 
In apparent response to ecological validity criticism of the Donnerstein and Berkowitz 6 pornography—aggression trial paradigm, Yang & Youn 55 conducted a study in which Korean university men were exposed to neutral, consensual sexual, consensual sadomasochism, or sexual aggression video stimuli. Participants were then able to choose to throw darts at targets featuring inanimate objects or human faces. Male undergraduates who were exposed to the sexually nonviolent (.6 throws), consensual sadomasochism (.93 throws), and sexually violent stimuli (1.03 throws), threw more darts at the target with a male face compared to males exposed to the neutral stimulus (.17 throws). Male undergraduates who were exposed to the sexually violent stimuli (1.40 throws) compared to the neutral (.13 throws), sexually nonviolent (.80 throws), and consensual sadomasochism (.90 throws) stimulus conditions threw more darts at the female face target. Whether this measure of aggression satisfies the criterion of ecological validity—in a field that defines aggressive behavior as actions intended to harm a living, avoidance motivated target 56—may be subject to some question. 
Donnerstein and Berkowitz’s 6 study has been cited almost 400 times in the literature and is a reasonable example of work in this area, although we note that randomized trial research concerning effects of pornography has become markedly less common since critiques of the ecological validity of this research approach appeared (see Donnerstein & Berkowitz 57, for a defense of the external validity of this research, and Fisher & Barak 28, for a critique of the ecological validity of this research). The ethics of exposing men to violent pornography in the context of randomized trial research has also been a concern of researchers and ethics committees
. And in a related vein, the ethics of the creation of pornography and its impact on actors in this genre deserve careful discussion, beyond the scope of this paper
.
Beyond considerations of ecological validity, a host of other factors should figure into the evaluation of randomized trial pornography research. As is the case with all research, we need to evaluate whether sample size provides sufficient power to detect effects. While Donnerstein and Berkowitz6 reported significant effects with a sample size per condition of 10, Fisher and Grenier4 failed to observe effects of pornography on aggression with a sample size per condition of 14. Were either of these studies adequately powered? And, as readers of this journal know all too well, we need to distinguish between statistically significant and clinically significant and meaningful effects. Attention to effect sizes and effect mean values is crucial in the evaluation of experimental pornography research. Is a significant effect with a miniscule effect size meaningful? Are effects of pornography on outcomes which still remain solidly in the positive or neutral range meaningful? For example, if pornography is found to affect rape supportive beliefs, such that all subjects remain, however, well within the range of rejection of these beliefs, what is one to make of this “effect?” Similarly, if results are reported exclusively in terms of Z scores, one is hard put to determine what the absolute nature of the effects at focus might be.
 In addition to the foregoing considerations, in behavioral science research with sentient human subjects, we need to be concerned about subject awareness of experimental hypotheses as this may incline some to confirm and some to disconfirm what they perceive to be the purpose of the study. Much of the earlier experimental research on pornography and aggression either did not assess subject awareness of the purpose of the study post-experimentally or did not report such findings, while Fisher and Grenier 54 found that 8/22 subjects expressed considerable suspicion about the purpose of the study and were not included in their analysis (None of the suspicious subjects responded aggressively to the female confederate). We note as well that subject recruitment into experimental research generally involves individuals who are aware of the sexual nature of the research, posing danger of subject self-selection which must be taken into account in evaluating such research 35. Similarly, some randomized trials explore effects of repeated exposure to pornography, and these studies can sometimes be criticized for selective attrition across time by those subjects who are least enamored of pornography exposure, introducing bias in the sample and in the findings of such research over time (see, for example, Check & Guloien, 19). Finally, as in all areas of research represented in our field, replication is both crucial to credibility of findings, and not a common feature of the research landscape. Attention should be directed to availability of replication or conceptual replication research in evaluating randomized trials of pornography effects. For example, Balzarini et al 58 conducted a close operational replication of a “classic” experimental study of the influence of sexually explicit material on the downward evaluation of the attractiveness of one’s partner. Despite close correspondence to the original research protocol results failed to show that exposure to pornography decreased love for and attraction to men’s sexual partners. 
At this point in our discussion, the reader may well be wondering how, from a research design perspective, one would ever arrive at an empirically valid evidence base regarding pornography prevalence, pornography content, pornography users, and pornography effects. Certainly, the reader of the scientific literature must remain cognizant of the effects of the presence and consistency of operational definitions, sampling issues, and the unintentional or intentional impact of harm-focused expectations on research procedures and results. One must also be cognizant of the limits of correlational research—which tells us about associations of pornography use and its covariates but not about causality— and experimental approaches, which tell us about what pornography can cause but not necessarily what it does cause in natural settings. What we can do at this juncture is be demanding consumers of research concerning pornography to force a higher standard of balance and transparency in research and to be equally demanding contributors to the scientific literature in these ways. At this juncture as well we can look for multiple, convergent, replicable, and relatively well-conducted studies along the dimensions we have outlined for a relatively fair and generalizable empirical base of knowledge concerning pornography, its prevalence, content, users, correlates, and effects. These caveats, we might add, hold for research in the social and behavioral sciences outside of the domain of pornography research..
We now turn our attention to focused discussion concerning the measurement of pornography use, and the measurement of pornography effects, two issues of fundamental importance in this research area.
Measuring Pornography Consumption

As noted earlier, reviews indicate tremendous variability in how pornography use is measured, and we have emphasized that both “pornography” and “use” require careful conceptual and operational definitions 18,30,31,59. While several researchers have proposed standardized assessment instruments that grapple with these challenges to one extent or another 60–62, none of them have been adequately validated against objective pornography use criteria (e.g. computer surfing logs, pay-per-view purchases, etc.) and none have been widely adopted in the field. Variability in the measurement of pornography use across studies presents enormous challenges to the creation of cumulative science in this area. Differences in how pornography use is measured make it difficult to compare results across studies, hamper efforts to understand historical trends and sex and cultural differences in pornography use, and may be responsible for apparent inconsistencies in results across studies 18,63,64. At the same time, pornography use is a complex concept with many relevant aspects that cannot be adequately assessed with a single measurement approach. Some diversity in the measurement of pornography use may therefore be necessary to allow for measurement approaches that are uniquely suited to particular purposes. 
Variation in Definitions of “Pornography”
Diversity in operational measures of pornography use stems partially from variability in the conceptual meaning of “pornography” that investigators explicitly or implicitly assert. To date, several conceptual definitions of pornography have been proposed that can serve as foundations for operational definitions of such material, not all of which are mutually compatible31. Critically, not all researchers appear to be in agreement about the very basic issue of just what it is we should be measuring when it comes to pornography 64. 

Most existing operational definitions of pornography attempt to describe specific types of media content that are pornographic. Many such descriptions are quite ambiguous, invoking nebulous terms like “sexually explicit” (e.g. Fisher & Barak, 2001; MacKinnin, 1987; Malamuth & Huppin, 2005). Others are more concrete, indicating that pornography involves the depiction of nudity, genitalia, or sexual activity. Among definitions that are more definitive, there is no clear consensus when it comes to which types of content should be considered pornographic: some definitions indicate that implied sexual behavior should be considered  pornographic 67, while others make it clear that unobstructed depictions of genitals and/or sexual behavior 68 are required. There is also significant disagreement with respect to whether or depictions of nudity that do not exhibit sexual behavior should be considered pornographic: some definitions explicitly exclude images of nude individuals, such as those found in Playboy, because they do not contain clear portrayals of sexual behavior 68 while others explicitly include such depictions in their definitions 69. 
In addition to specification of nudity and/or sexual activity content, definitions of pornography also commonly describe the intended or actual use of such materials. Most often, such definitions highlight the sexual arousal or gratification function of pornography but other functions have been noted as well, including oppression, offense, marketing for profit, and providing or failing to provide aesthetic value 64. While such definitional elements are usually included alongside a description of sexual content, there are extreme cases where definitions of pornography are limited to functional aspects alone (e.g., “material intended to produce sexual arousal”) alone 70. Such approaches are poorly suited to the scientific enterprise because they introduce a subjective element to the concept of pornography that is untethered to specific objective features. Importantly, functional definitions of pornography may not even be necessary, as empirical research suggests that the extent to which materials are judged to be pornographic can be predicted with a very high degree of accuracy by considering the presence or absence of particular content cues that indicate nudity and sexual behavior 64. On these grounds, Kohut 64 has recommended adoption of a definition of pornography that includes elements of both nudity and sexual behavior. For further discussion of the challenge of conceptually and operationally defining “pornography,” the interested reader is referred to a recent paper by Kohut and colleagues
.
Variations in Definitions of “Use”

Another barrier to the creation of a consistent and cumulative knowledge base concerning pornography stems from variability in the definition of pornography “use,” though this subject has not received careful attention in the research literature. Exposure to pornography is a complex phenomenon that includes both accidental and intentional exposure. In the field of pornography research, manuscripts often but not always adopt terminology like “use” or “consumption,” which implies motivated and purposive behavior rather than accidental or unintentional or coerced pornography exposure. A conceptualization of pornography use as a motivated behavior is not trivial, as the recognition and understanding of the motives underlying the motivated use of pornography use can sensitize us to possible confounding factors and inform directional inferences that are made when considering pornography use and its correlates. For example, on the basis of the correlational research, it is often assumed that pornography use impairs the mental health and well-being of consumers 71,72. However, it has been well documented that pornography use is often motivated by the desire to alleviate negative affective states 73, implying that pornography use may be the consequence of poor mental health in addition to, or instead of, a cause.  
An additional source of variation in measures of pornography use stems from the consideration of the social and environmental context of pornography use. Although pornography is typically used alone 60, likely when consumers are at home, it can also be used with friends, acquaintances, co-workers, or relationship partners, and it can occur outside the home, in public libraries, the workplace, or elsewhere. Considering the social and environmental context of pornography use may be critically important in understanding certain correlates and effects of its use. Consensual use of pornography with a romantic partner, for example, may be driven by mutual desire to engage in a novel sexual experience within an established relationship and result in improved understanding of each-others sexual likes and dislikes 29.  By comparison, coerced use of pornography imposed on a relationship partner in an effort to persuade them to engage in a disliked sexual activity is not driven by the same mutuality of positive motives and seems exceedingly unlikely to result in relationship gains.
Variation in Measures of “Pornography Use”
Even if definitions of “pornography” and “use” were in perfect accord across studies, important complications are introduced when different operationalizations of “pornography use” are employed involving different metrics of frequency of use, duration of use, or communication channel by which pornography use is implemented. 
 Measures of “pornography use” most often adopt either frequency of use or duration of use metrics 31. Frequency of use is conceptualized as the number of times (or number of days) that a person accesses pornography in a given period of time. Common time intervals that are considered include pornography use ever, or in the past year, past 6 months, past month, or past week. Some assessments of frequency of use employ descriptive anchors (e.g., “Never,” “Seldom,” “Frequently”), while others provide numerical options that are tied to specific intervals of interest (e.g., “never,” “once a month,” “2 – 3 times a month,” “once a week,” etc.). Frequency scales with equal intervals between response options are uncommon. Measures of the duration of pornography use are employed less frequently than measures of frequency use. Duration of use is generally operationalized as the amount of time spent using pornography over a given interval of time. Like measures of frequency, the time interval in question varies from study to study though such intervals rarely exceed 1 month. Response options for these measures generally consist of either minutes or hours and are sometimes tied to specific sub-intervals of interest (e.g. “1-2 hours per day,” 5-6 hours a week,” etc.). It is currently unclear if measures of the duration of pornography use reflect the same underlying construct as measures of the frequency of pornography use.  

Measurement of pornography use has also focused on assessment of accessing pornography through different communication sources (e.g. magazines, television, video rentals, the Internet, etc.). When communication sources of pornography use are a focus, descriptions range from explicit assessment of one or more specific channels (e.g., “In the past 12 months, how often did you read magazines like Playboy, Playgirl, Penthouse, or Hustler?”) 74 to more general assessment of pornography use across a range of channels (e.g. “Approximately how many times in the past 30 days have you viewed pornographic material (e.g., videos, magazine, Internet)?” 75. Increasingly, there appears to be interest in examining Internet pornography use to the exclusion of other sources of pornography 76. While it is probable that most pornography use now occurs online, several studies in the Internet-age have reported sizeable offline use among both adolescents 77 and adults 78. The failure to consider additional sources of pornography use risks undermining the accurate assessment of total pornography use and discerning potential differences in users, correlates, or effects of different pornographic sources. 

Variation in Measures of Sexually Violent Content 
The issue of sexually violent content deserves attention because it is of core theoretical importance (e.g., “Will certain personality characteristics incline individuals to enact sexually violent scripts that they have seen in the context of their “pornography use”) and practical significance (“Will imposing limits on sexually violent pornography reduce rates of sexual assault?”). Essentially, there are two general theoretical accounts for the hypothesized effects of violent pornography on sexual aggression. First, some conceptualizations of effects of pornography use assert that sexually violent pornography content is especially likely to contribute to sexually violent attitudes and behavior among those predisposed to such attitudes and behavior (e.g., Malamuth, Addision, & Koss, 79, but see Baer, Kohut, & Fisher 80) and consequently assessment of the degree to which pornography use involves sexually violent and non-violent content is of key theoretical and practical importance. On the other hand, alternative conceptualizations of pornography—particularly those inspired by radical feminist traditions—claim that depictions of degradation and violence are essentially inherent in pornography 66,81 and these conceptualizations accord nicely with content analyses that report that nearly all pornographic materials (88%) involve violence 26. From this perspective, if one is interested in studying the impact of pornography use on the commission of sexual violence, one can measure pornography use broadly because exposure to any pornography necessarily involves exposure to scripts of sexual violence and degradation.  

There are a number of aspects of assessment of sexually violent content that merit consideration. First, some portrayals of sexual violence—say, depictions of wartime rape—are overt, clear, and can reliably be perceived as sexually violent by almost all individuals. Other portrayals of sexual violence—say, consensual sadomasochistic spanking—may be more subjectively dependent upon the perceptions of the individual and thus could fail to qualify as sexual violence (to the BDSM enthusiast) or qualify as sexually violent content (to the non-BDSM enthusiast) depending on the characteristics of the viewer. Similarly, other portrayals—say, the depiction of a kneeling female fellating a male standing above her—could be regarded as inherently violent or oppressive (from particular feminist points of view) or as illustrations of the power of female sexuality over males (from other points of view). The astounding variability in estimates of sexually violent content in pornography referred to earlier in this paper arguably stems from differences in theoretical perspectives as well as sampling and content coding approaches and are only partially amenable to empirical resolution. For now, those with an interest in studying the connection between pornography use and the commission of sexual violence should endeavor to measure the voluntary use of violent pornography as well as nonviolent pornography use. How best to do so though remains an open question, as conceptualizations of violent pornography lack a standardized definition and measurement tools and have yet to be properly validated with observational data.
Consequences of Heterogeneous Measures of Pornography Use

Heterogeneity in the definition and measurement of pornography use pose challenges for to the systematic accumulation of an interpretable knowledge base in this area. In a context where nearly every researchers adopts their own measure of pornography use 30,31 inattention to conceptual and operational definitions of pornography use—some of which may be confounded or otherwise problematic—has contributed to the misinterpretation of results. For example, in one case, Szymanski et al 82 sought to assess the connections between females’ perceptions of their male partner’s pornography use and their relationship dysfunction and personal distress. To this end, females’ perceptions of pornography use were measured using items that reflect both the perceived frequency of their partners’ pornography use and their perceptions of its problematic effects (e.g. “How frequently does your boyfriend/partner use sexually explicit/pornographic material?” and “My boyfriend/partner's use of sexually explicit materials/pornography … has interfered with certain aspects of his life”). Results indicated that women who reported higher aggregate scores on this scale reported lower relationship satisfaction and more personal distress. The researchers concluded that their results “suggest that men’s pornography use can have negative consequences on the lives of other people.” 82(p197). Such an interpretation, however, may not be warranted because the measure of pornography use employed in this study confounded assessments of the frequency of pornography use with perceptions of harm of pornography use. What is more, some researchers have overlooked this operational confound and explicitly reported that such findings represent associations of the frequency of a partner’s pornography use and relationship distress 83 . 

Other operationalizations of pornography use may also contribute to biased results and their interpretation. In their dissertation research, Shaw 84 followed intact romantic dyads over a period of six months, assessing pornography use at baseline and every month thereafter. Follow-up surveys inquired about pornography use as well as other “sexually charged experiences” over the preceding week. An inspection of women’s (n = 413) monthly reports of such experiences suggests that only a few women (21% - 26%, depending on the month) used pornography in this study. However, it is fairly well established that many females report using pornography less than once a week 85,86. When Shaw’s 84 data are examined for evidence of any pornography use, nearly twice as many women (41%) are found to report such experiences at least once in the survey period. As these results demonstrate, using a short assessment period when inquiring about pornography use among women risks misclassifying many women who use pornography as non-users. The consequences of this classification include not only the underestimation of pornography use among women but also potentially smaller correlations between pornography use and other measures of interest due to range restrictions.    

An Example of the Benefits of Heterogeneous Measures of Pornography Use
Despite these examples, different operationalizations of pornography use sometimes reflect important differences in how pornography use is conceptualized, and this can result in dramatic but theoretically meaningful differences in the associations between pornography use and its assumed consequences. A very clear illustration of this can be found in research that differentiates between solitary pornography use and pornography use with a romantic partner. Typically, studies find that solitary use, particularly among males, is related to lower relationship quality 87. In contrast, research involving measures of shared pornography use consistently finds positive associations between shared pornography use and relationship quality 88–90. Such results should not be surprising as research consistently demonstrates that shared activities with a partner, particularly those that are novel and exciting, promote relationship quality and longevity 91–93. 

The different correlates of solitary and shared pornography use provide a good example of how differences in operational and conceptual definitions of pornography use can both complicate and advance the research enterprise. On one hand, it is clear that sweeping conclusions about “effects of pornography use on relationships” (and potentially other outcomes) are unwarranted, as they must be qualified by the careful consideration of just how such associations are assessed and what they represent. At the same time, because pornography use is a complex (if poorly delineated) concept, multiple operationalizations of pornography use may be required to gain a deeper understanding of this behavior and its correlates.  The key may be maintaining a standard, validated, conceptually meaningful assessment core, and adding theoretically grounded additional assessments to this core to explore additional conceptually relevant measures and associations as needed. 
Conclusion
Despite long-standing recognition of problems with measurement of pornography use63, few real advances have been made in the field. Some standardized assessment instruments have emerged in recent years, but validation attempts have fallen short by failing to consider the extent that such self-report scales reflect measures of objective behavior. Pornography use is a complex concept with no widely accepted definition. Conceptual definitions of pornography and its use have varied in their composition and inclusiveness, and at times, have directly conflicted with one another. Operational definitions have added further layers of variation by assessing pornography use over different time periods, by assessing different channels of pornography use, by assessing different dimensions of use (e.g. frequency, duration, etc.), and by inconsistently assessing the specific content that may be at focus (e.g., violent pornography). It is likely that measurement problems undermine the validity, consistency, and replicability of at least some of the conclusions that are being drawn about pornography use. For this reason, we strongly recommend that consumers of pornography research pay close attention to how pornography use is measured so that they can better reflect on what it is a particular study is, or is not, assessing, and how this affects the meaning of the findings of the study. Such considerations can bear on the appropriate interpretation of results, and researchers themselves are not always sensitive to these issues.   It is also suggested that work on standardized, objectively validated measures of pornography use become a priority for the field, as well as theoretically justified and validated measures for specific assessment objectives.
Measuring Pornography Effects

In addition to careful attention to the appropriateness of research designs, sample recruitment, bias, and attrition, and the conceptual and operational definitions of “pornography” and “use,” it is critical to consider issues related to measurement of the effects of pornography. With respect to its effects, we wish to distinguish between scientifically justified “effects,” which can be best established through randomized controlled trials with experimental designs, and pornography’s presumed “effects,” or more accurately, correlates, which are seen in observational or longitudinal research. Regardless of one’s interests in pornography’s effects or correlates, the creation and evaluations of these measures should be guided by the conceptualization of what effects sexually explicit stimuli are plausibly presumed to have.
Measurement of pornography effects or correlates can be driven by intuitively derived conceptualizations of the researcher, based upon established psychological or sociological or biological models, or a combination of such models. Applying Social Cognitive theory 94, for example, might dictate that the activities and incentives portrayed in pornography may teach and incentivize patterns of sexual behavior. According to this line of reasoning, consensual pornography that portrays and endorses the positive outcomes of non-coercive sexual activity may provoke increases in such activity. By the same reasoning, social cognitive theory would predict that pornographic portrayals of sexual aggression that go unpunished and indeed lead to rewarding outcomes for both perpetrator and victim would be presumed to teach and motivate patterns of sexual aggression. It needs only to be added that the pornographic stimulus is not the only stimulus thought to determine such behavior, a fact that is often unaddressed in what reduces to a “monkey see, monkey do” understanding of pornography effects. As has been noted elsewhere, the monkey has a brain, and the monkey has a learning history concerning appropriate and inappropriate behavior (both punishment-free and punished behaviors), and the complexity of the situation must always be acknowledged 7. Within this complexity of factors that may drive uptake of pornographic sexual scripts, measures of consensual and non-consensual sexual activity that result from, or simply covary with, pornography use would be appropriate in the setting of research inspired by social cognitive theory. Another source of intuitively derived measurement operations to capture pornography effects involves the prevailing narrative, scientific Zeitgeist, or political trends that may characterize a given era of research. For example, the harm-focused narrative referenced in this paper may guide a narrow search for harm-related outcomes and correlates of pornography use that may or may not be justified and that may inappropriately exclude the range of neutral or even positive outcomes of pornography use.

A second approach to the creation of measures of pornography effects or correlates involves what might be termed “participant-informed” or “bottom-up” as opposed to “top-down,” intuitively derived, researcher imposed measures 95.  This approach requires, in essence, that researchers consult the experts in pornography use—individuals who use or who are affected by the use of pornography—to query them, with the fewest possible prompts, about their view of the effects or correlates of pornography use. An example of this discussed earlier in this paper involved the open-ended questioning of individuals in couples who use or who whose partners’ use pornography 29. In this bottom-up, participant-informed approach, we learned that “no effect” of pornography use was the predominant top-of-the-head-response of individuals who are in effect experts in the assessment of effects of pornography use on their relationship. This approach also stands as a rather stark indictment of entrenched harm-focused approach that dominates the literature and that failed to seriously consider the possibility, much less the prevalence, of “no effects” of pornography on relationships or other outcomes.

Whatever measures of pornography use effects or correlates may be settled upon, such measures must be evaluated with appropriate skepticism and attention to demonstration of construct validity and reliability. Consumers and contributors in this research area can also be appropriately critical of the plausibility and representativeness of theoretically derived and participant informed outcomes that are measured in pornography use research and assess the implications when the two correspond or fail to correspond. Consumers and contributors in this research area can also be sensitive to issues of ecological validity that address the very simple question of the degree to which a measure resembles the effect of pornography to which we may wish to generalize. Earlier we discussed the low ecological validity of the constrained availability of solely aggressive response alternatives in what could be regarded as classic pornography and aggression experimental research. We also raised the question as to whether measuring the relative number of darts that are thrown at targets featuring male and female faces is a generalizable measure of sexual aggression in natural settings.
An additional consideration in evaluating research concerning pornography use effects and correlates involves the question of whether research has sampled subject populations that are actually relevant to theoretical and practical generalizations. The vast majority of experimental research concerning pornography effects has focused on its impact on men, not women, and the enormous issue of the potential effects of pornography use on women remains to be fully explored. Not only have effects of nonviolent and violent pornography generally been explored in experimental research with males, the subjects in such research have generally been undergraduate young men who have not necessarily chosen exposure to nonviolent or violent or any pornographic stimuli. What we know about effects of pornography use is heavily dependent upon sampling relevant subject populations for study. 

Future Work 
The very clear implication of our discussion of research design, conceptual and operational definitions, and the measurement of pornography effects and correlates is that much work needs to be done—on the part of appropriately skeptical consumers of pornography research and on the part of pornography researchers themselves—and these are not mutually exclusive categories. We believe that one of the best ways to begin serious work in this field is to become constructively critical readers of existing and forthcoming scientific literature. In Tables 1, 2 and 3 we offer a checklist of considerations that apply to research design, conceptual and operational definition, and effect and covariate measurement that might represent a handy audit sheet for the consumer reading pornography research as well as for researchers.
______________________________

Insert Tables 1, 2, and 3 about here

______________________________

 In addition to critically reading pornography research, as we read research in every other area of scientific inquiry, much works remains to be done on the research front. It should be clear from our review that there need to be improvements in research design, there need to be developments in both the consistency and conceptualization of measurement of “pornography” and “use,” and there need to be both theoretically-based, researcher derived measures of outcomes and correlates of pornography use, as well as participant-informed, bottom-up measures of such outcomes and correlates of use. A consistent and standardized core of measures of pornography use may be augmented by conceptually and empirically relevant measures when additions to a standardized cumulative science approach to measurement may be theoretically justified. An example of research in this vein that might be of particular interest to readers of this journal would involve much-needed work on the relationship, if any, between pornography use and sexual dysfunction in men. A theoretically-based approach may broadly consider whether exposure to pornography might deter sexual dysfunction by supplying idiosyncratically stimulating fantasy material and teaching sexual technique. The same approach might suggest that the portrayal and normalization of unrealistic levels of performance might stimulate performance anxiety and sexual dysfunction. A comprehensive theory-based approach would assess both possibilities. In contrast, a harm-focused approach would assess only the latter possibility. And a participant informed, bottom-up approach might involve consulting the experts, that is, individuals who use pornography, as we have conceptually and operationally defined it, and who experience or do not experience sexual dysfunction and can attempt to tell us why. Still further work remains to be done concerning the creation of standardized pornographic stimulus sets (for research in which such standardized stimulus sets may be justified), and exploration of the relationship of personally selected pornographic stimuli and individuals’ responses to such stimuli
. 
Conclusion

We would end our discussion by emphasizing the basic scientific approach that should guide the consumption and creation of work on pornography. Research design matters. The distinction between observational and experimental research, and respect for the limitations of each, matter. Participant recruitment and attrition matter, and conceptual and operational definitions of pornography and use matter. The ecological validity of measures of effects of pornography matters. Theoretically based as well as participant informed research matters and the influence of narrative, be it harm-focused or libertarian, matters. As is the case in all other areas of evidence-based sexual medicine, constructive and appropriate scientific skepticism and care is necessary for the accumulation of evidence concerning pornography, its content, prevalence, its users, and its correlates and effects.
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