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Abstract 

This paper examines patient portal system use logs to explore differences in patient use by provider. Within the data, 
we examined both clicks and sessions, and grouped data by providers. Mann-Whitney U tests were employed to 
compare patient portal use differences across the six most commonly used clinically-focused features. The results 
demonstrate that differences in patient use exist by provider, and these differences vary across system features. 
These provider differences cannot be explained in our data by gender or age differences in the patient population.  

Introduction 

Personal health record (PHR) systems are increasingly being used by patients, often as an integrated component of a 
health care organization’s electronic health record (EHR system), potentially providing patients with more access to 
their care team, results, and health data. Many studies that focus on provider impacts examine how PHR systems 
have changed, and especially improved, communication between patients and providers.1 In addition, the literature 
has examined how the patient-provider relationship influenced particular treatment effects.2 Less attention has been 
paid to the impact of the provider on patient portal use. A recent study asked patients to rate provider 
communication and trust, and then compared these ratings and the online patient portal use. Their conclusion was 
that highly rated patient-provider relationships encouraged online patient portal use.3 By contrast, another research 
project found that patients’ dissatisfaction with their providers may lead to increasing interest in using a portal.4 In 
this paper, we examine the use logs of a PHR system for a multi-site organization, to explore whether there were 
significant differences in portal use across providers. We consider both clicks as well as sessions of use, and 
differences between specific portal features.  

Methods 

We collected our data from the patient portal system of a multi-site clinic located in the northeastern United States. 
The portal was implemented in 2009, as part of the rollout of an EHR system that began in 2005. The data includes 
the use logs of 1926 patients from a sample of seven primary care providers (PCPs), who used this system from 
August 2009 to July 2011. The gender and age distribution of patients varied by provider, as shown in Tables 1 and 
2. To divide the data into age groups, we defined 18-35 as Generation Y (Gen Y), age 36-49 as Generation X (Gen 
X), age 50-65 as Baby Boomers (BB), and age over 65 as Veterans (Vets).5  

The original data were generated by raw time-stamp information from individual patient clicks for each month, 
yielding a monthly click count, by particular features. We divided the sum of the monthly click counts by the 
number of months the patient was in the system, generating an average monthly click count per patient, by feature.  
We were also interested in patients’ use of the system in terms of distinct sessions of use. To examine this concept, 
we grouped multiple clicks within one hour as a distinct session of use, and developed a monthly session count 
(based on hourly clicks) for each patient, in total and by feature. For example, if a user has a total of 10 login clicks 
in July 2011, but these 10 clicks occurred in three different hours, the session count for this patient in this month is 3 
for the login feature. Then for each patient, we generated the average monthly session count by dividing the sum of 
monthly total session counts by the number of months the patient used the system. 

The first step of data analysis was to test the normality of the dataset. We used the explore analysis in SPSS to 
produce Q-Q plots and determined that the dataset was not normally distributed. Therefore, we choose the 
Mann-Whitney U test for our analysis, which is a nonparametric test that does not require normality to compare 
differences between two independent groups.  

We used pair-wise comparisons to analyze differences across all seven providers, creating 21 pairs. Because we 
examined six features, we conducted 126 hypotheses tests to examine differences across features. We chose a 
significance level of α=0.01; any resulting p-value smaller than 0.01 is interpreted as a significant difference.  

Results 

Among the 126 hypotheses tests conducted, 22 pairs or 17.5% showed significant differences. Table 3 summarizes 



these differences for both clicks and sessions, across features. Results varied depending on whether clicks or 
sessions were considered; 14 significant differences were observed in both clicks and sessions, seven significant 
results occur only in click, and one significant difference only in session data. 

Table 1. Gender distribution of patients for each provider 

 Patients Female Male 
Num. Pct. Num. Pct. Num. Pct. 

PCP1 299 15.5% 236 78.9% 63 21.1% 
PCP2 92 4.8% 30 32.6% 62 67.4% 
PCP3 325 17.0% 187 57.5% 138 42.5% 
PCP4 155 8.0% 134 86.5% 21 13.5% 
PCP5 559 29.0% 333 59.6% 226 40.4% 
PCP6 334 17.3% 123 36.8% 211 63.2% 
PCP7 162 8.4% 92 56.8% 70 43.2% 
Total 1926 100.0% 1135 58.9% 791 41.1% 

 
Table 2. Age group distribution for each provider 

 Gen Y Gen X BB Vets 
Num. Pct. Num. Pct. Num. Pct. Num. Pct. 

PCP1 38 12.7% 78 26.1% 93 31.1% 90 30.1% 
PCP2 3 3.4% 14 15.7% 38 42.7% 34 38.2% 
PCP3 18 5.5% 60 18.3% 151 46.0% 99 30.2% 
PCP4 27 17.4% 35 22.6% 64 41.3% 29 18.7% 
PCP5 63 11.3% 111 19.9% 237 42.4% 148 26.5% 
PCP6 21 6.3% 56 16.8% 125 37.4% 132 39.5% 
PCP7 37 22.8% 37 22.8% 50 30.9% 38 23.5% 
Total 207 10.7% 391 20.3% 758 39.4% 570 29.6% 

 
Table 3. Summary of significant results across providers – ordered by providers 

 Use PCP Feature p-value Clicks p-value Sessions 

PCP3 

> PCP1 

App. review 0.010 (0.009579) 0.080 
Lab test 0.003 0.265 
MAR 0.000 0.000 
Messaging 0.000 0.005 
RCG 0.004 0.013 

> PCP4 RCG 0.003 0.030 
> PCP5 RCG 0.007 0.004 
> PCP6 MAR 0.007 0.006 

PCP5 

> PCP1 

App. review 0.002 0.015 
Log in 0.000 0.000 
MAR 0.000 0.000 
Messaging 0.000 0.000 

> PCP2 Messaging 0.010 (0.010243) 0.006 

> PCP4 App. review 0.007 0.051 
Messaging 0.002 0.005 

> PCP6 
Log in 0.006 0.003 
MAR 0.000 0.000 
Messaging 0.000 0.000 

> PCP7 Messaging 0.001 0.005 
PCP4 > PCP1 MAR 0.000 0.000 
PCP2 > PCP1 MAR 0.009 0.012 
PCP7 > PCP1 MAR 0.007 0.004 



 
We then generated Figure 1 to visualize the results in Table 3. Using this figure, we can easily identify: 1) which 
features have the most significant difference across providers, 2) which provider’s patients have more usage than 
other providers, and in which features, and 3) differences observed between clicks and session data.  

Figure 1. Significant use difference across providers 

If we consider significant differences from either clicks or sessions, as presented in Figure 1, we can count the 
frequency that particular features are included and which PCP’s patients use these features more often. In our data, 
MAR appears seven times and Messaging six times in the figure, ranking first and second. This means that in this 
dataset, use of these two features is significantly different across providers. App. review and RCG both appear three 
times, Login twice, while Lab test appears only once. In view of this, we know that the impact of provider varies by 
features. Providers have a relatively strong impact on MAR and Messaging, and have a weaker impact on overall 
use and Lab test results. 

We next focus on each provider, starting with PCP3, who appears at the top of the figure. The data shows that the 
patients of PCP3 use five features of the system significantly more than PCP1’s. In addition, PCP3 has significantly 
more use of the RCG feature than PCP1, PCP4, and PCP5. No other provider had patients who use RCG 
significantly more than PCP3’s patients. PCP5’s patients showed significantly more use than those of PCP1 and 
PCP6 in overall system use, represented by Login usage. Moreover, PCP5 patients demonstrated more frequent use 
relative to other providers most often, represented by 11 significant differences in our figure. For example, PCP5’s 
patients use the Messaging feature significantly more than the patients of five other providers. On the other hand, 
PCP1’s patients had less MAR use than PCP1, PCP2, PCP4, PCP5, and PCP7. In terms of the number of patients 
included in the analysis, PCP4, PCP2, and PCP7 all have a small proportion of the total patients who use the system; 
they occupy the middle of the figure.   

PCP 3
17.0% patients

PCP 6
17.3% patients

PCP 7
8.4% patients

PCP 2
4.8% patients

PCP 5
29.0% patients

PCP 4
8.0% patients

PCP 1
15.5% patients

MAR

MAR
MAR

MAR

MAR

MAR

MAR

Messaging

Messaging

Messaging

Messaging

Messaging

Messaging

App.review

App.review

App.review

RCG

RCG

RCG

Lab test

Log in

Log in

Use more than

From both clicks and sessions

Only from clicks

Only from sessions



In Table 4, the number of significant differences by feature are reported in terms of click and session data. If we 
only consider patient click data, Figure 1 is approximately the same. Only one significant difference is removed; that 
of PCP5 patients using more Messaging than PCP2. If we look at significant differences from the perspective of 
sessions only, the result changes. Each provider’s place in Figure 1 remains the same, there are some changes. Use 
of Login, Messaging and MAR show similar patterns of significant difference, but for App. Review, three 
significant results were identified from clicks while no significant result from sessions. In RCG and Lab test, we 
also found visible declines when session usage was examined.  

Table 4. Number of significant differences in used of each feature, by clicks and session 

 Login App. review Messaging MAR RCG Lab test Total 
Clicks or sessions 2 3 6 7 3 1 22 
Only clicks 2 3 5 7 3 1 21 
Only sessions 2 0 6 6 1 0 15 
Both clicks and sessions 2 0 5 6 1 0 14 
 
We also examined whether the observed differences could be explained by gender and age differences, but found 
this not to be the case. For example, PCP1’s gender mix of patient users is 78.9% female and 21.1% male, a larger 
percentage of female patients than overall. Do female patients tend to use MAR less? We also see that PCP4, with 
86.5% female users, had more MAR usage than PCP1. In addition, PCP3 appears at the top of Figure 1, while PCP1 
and PCP6 are at the bottom. However, each of them has about the same number of patients using the system (PCP3 
-17.0% of total, PCP1 - 15.5%, and PCP6 - 17.3%). Moreover, the age distribution of their patients is similar, that is, 
they both have more patients in the older age groups. PCP1 has a higher percentage of females, PCP6 has a higher 
percentage of males, and PCP3 has a balanced gender distribution, but PCP3’s patients use significantly more 
features on average. 

Conclusion 

From these results, we observe usage differences across providers, but the impact of provider varies by features. In 
our data, these differences cannot be explained by the age and gender characteristics of each provider’s patient 
population. A number of other factors may explain the impact of provider on patient portal use. For example, some 
physicians may promote use of the PHR. This study is part of a larger project, which includes interviews with 
providers. From these interviews, some providers with high patient usage have indicated that they have not actively 
encouraged PHR use, so physician promotion may not explain the results either. The way the PCP’s office handles 
message may also affect the patient usage pattern. For example, at this organization, messages to physicians are 
triaged first; if messages are responded to promptly, whether by PCP or the staff, patients may use the messaging 
feature more. The health conditions of patients may also help to explain the provider difference. We expect in future 
work to explore some of these possibilities. 

Our data also suggest that in the same patient portal system, the usage patterns of clicks and that of sessions may tell 
different stories. From our analysis, these differences occurred primarily in features rather than in the overall 
differences between providers. Another opportunity for future work is to examine how to best mine usage logs and 
click data to understand user behaviors and patterns of use. 
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