The quality of internal medicine hospital care during summer holiday season
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Summary
Rationale: The July / August Phenomenon is a period when the quality of care in hospitals is thought to decrease due to summer vacation stand-ins and new staff. The results of studies on the veracity of this claim have been conflicting. This study investigates the situation in internal medicine.
Method: Registry data of patients treated in internal medicine wards between July 1, 2000 and November 30, 2009 were obtained and analysed. 
Results: There were no differences in mortality during the July admissions compared to those in November when adjusting for age, diagnosis, gender and year (for the overall data RR = 1.10, 95% CI 1.00-1.23, P = 0.06; for the university hospitals RR = 1.10, 95% CI 0.91-1.33, P = 0.34); for the non-university hospitals RR = 1.10, 95% CI 0.97-1.26, P = 0.13). The duration of admission (overall mean 4.5, SD 6.0) was equal between July and November when adjusted for age, diagnosis, gender and year in all groups (overall data: RR = 1.00, 95% CI 0.99-1.02, P = 0.83; university hospitals RR =1.02, 95% CI 0.99-1.04, P = 0.13; non-university hospitals RR = 1.00, 95% CI 0.98-1.01, P = 0.67).
Conclusions: The quality of care in Finnish internal medicine wards in July seems to equal November. Our results do not support the existence of a July Phenomenon in Finland.
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Introduction
The "July Phenomenon” [1] refers to a period of assumedly decreased quality of hospital care at the beginning of the academic year, commonly attributed to new junior doctors just out of medical school staffing the wards and emergency rooms. In Britain, a similar phenomenon has been suggested for the beginning of August. Some research has been conducted on the subject and results have been conflicting. Studies in obstetrics [2], neurology [3], intensive care [4-6] and neurosurgery [7] have refuted the existence of the phenomenon in these fields, while studies focusing on traumatology [8-10], general surgery [11-13], thoracic surgery [14,15] and internal medicine [1,12,16-18], have given contradicting results.

In internal medicine the evidence of the effect of level of experience on patient care is scarce. However, inexperience, workload and structural problems promoting discontinuity have been associated with negative effects on the adequate use of resources, length of hospital stays and patient satisfaction.[19] It is also worth noting that there is substantial variation in the quality of care between different internal medicine training sites in the US.[20] 

In Finland, the main holiday season lasts from Midsummer (end of June) until the middle of August. Especially the employees of the public service sector (including majority of health care) tend to use this time period for their annual holidays. The six-year curriculum of Finnish medical schools includes a year of clinical training, and the law allows medical students to act as locums after completing the first four years (at hospitals) or five years (also at municipal health centers) of studies.  Thus, these sites are staffed in July to a great extent by medical students and junior doctors who have completed their studies the previous spring and the level of supervision and senior support vary by site. The locums act as treating physicians to patients both at wards and ERs, taking also part in the on-call duty overnight. This is also the time of year when the majority of new regular staff starts their work.  Although it is commonly speculated that the quality of care is lower in July, there have been no studies on the subject. 

The aim of this study was to examine whether there is a July Phenomenon in Finland. We analyzed nationwide mortality and hospital discharge data over a ten-year period related to internal medicine wards and compared the main holiday month July with November. November was chosen as a month with no special holidays, most of new staff having found the routines since summer and the temperature not as freezing as in January or February. Furthermore, overall mortality is on the same level in July and November. [21] We also studied if the results were affected by teaching hospital status (university hospitals are main teaching hospitals in Finland). The Finnish healthcare system is public as much as the NHS in Britain has been thus far, hence, no private hospitals were included. We focused on in-hospital mortality and length of stay since readmissions are contested as a metric. [22]
Materials and methods
We searched Finnish Hospital Discharge Register, a database maintained by the National Institute for Health and Welfare (THL), for all admission to internal medicine wards between July 1, 2000 and November 30, 2009. The search included all five university hospitals and 13 non-university central hospitals in Finland as well as eight regional hospitals across the country, three of which are the same size as central hospitals. The data included the admitting hospital, primary diagnosis, age and gender of the patient, admission and discharge dates and information on in-hospital mortality. The data on episodes that began in July was compared to data on episodes that began in November.
As this was entirely a registry-based study with no contact with patients or even patient records, the study did not require the appraisal of an ethics committee. The study has been granted a research permit for registry research by the National Institute for Health and Welfare (Dnro THL/1576/5.05.00/2010).Continuous variables were characterized by means and standard deviations (SD) or medians and range of values depending on the normality of their distributions. For categorical variables, frequencies and percentages were used. 

The ages of the analyzed subjects were normally distributed.  Differences between the months (July and November) regarding age was tested using the t-test for independent samples. For these comparisons, the patient's age at the time of the first hospital episode in the given month (July and November) was used.

Differences in mortality between July and November were analyzed by Poisson's regression analysis. The effect of year, diagnosis, gender and age were taken into account. The log of the length of the episode was used as an offset parameter in Poisson's models. Multiple observations from a same patient were taken into account using correlation structure for repeated measurements. Differences in the duration of hospitalizations between the months of July and November were also analyzed by Poisson's regression. Again, the analysis was adjusted for year, age, diagnosis, gender. Post-hoc pairwise comparison p-values and confidence intervals were corrected using simulations. 
The most common diagnosis groups (ICD-10 codes) were cardiovascular diseases (I) with 112,297 episodes (38.1%) followed by Symptoms, signs and abnormal clinical and laboratory findings, not elsewhere classified (R) with 29,137 episodes (10.1%), Neoplasms (C) with 20,506 episodes (7.1%) Respiratory diseases (J), including pneumonias, with 17,534 episodes (6.1%) and certain infectious and parasitic diseases (A) with 18,356 (6.4%) episodes. Only these were used in the final models to promote consistency of analysis between hospital categories with total sample size of 197,830 episodes (68.6% of the whole data)..
Admission with incomplete or conflicting data (n=20) were excluded. Additionally, for the analysis of length of stay, patients with duration of admission exceeding 100 days (n=57) were excluded as outliers reducing the sample size to 197,753 observations from 152,021 individual patients. Three parallel analyses were performed; overall analysis for the whole data, and secondary analyses for the subset of university hospitals and the subset of non-university hospitals. 
The results were expressed as risk ratios (RR) with 95% confidence intervals (95% CI). P-values of less than 0.05 were considered statistically significant. The SAS system for Windows, Version 9.3 (SAS Institute Inc, Cary, NC, USA) was used for statistical analyses.
Results
Hospital treatment episodes and basic statistics
There were 288,517 episodes of which 140,935 (48.8%) began during the month of July and 147,582 (51.2%) during the month of November between the years 2000 and 2009 (Table 1). Of these episodes, most took place in non-university hospitals (181,295 episodes or 62.8% of the total); 148,498 (51.5%) were for men and 140,019 for women (48.5%). The mean age of all patients in the data was 63.7 years (SD 17.4).  The patients in July were significantly older than the patients in November for the overall data and for the university hospitals [overall data: July mean 63.9 years (SD 17.5) vs. November mean 63.5 years (SD 17.4), P< 0.001; university hospitals: July mean 62.2 years (SD 17.9) vs. November mean 61.1 years (SD 17.8), P<0.001].
The total number of episodes of care per year varied from 25,939 in 2009 to 30,689 in 2004, but without a clear overall trend. However, in the subset of non-university hospitals variation there was a marked and steady increase of episodes from 17,395 in 2000 to 20,084 in 2006 followed by a steady decline to 15,425 episodes in 2009. In university hospitals the number of treatment episodes remained steady at 10,227 in 2003 to 11,565 in 2007. Compared pairwise, there were no significant differences between years.
Hospital Mortality
There was a total of 7890 deaths (3.7% of all patients treated) during the hospital treatment episodes; 4081 (3.7% of patients treated in July) occurred in July and 3809 (4.0% of patients treated in November) in November and the overall in-hospital mortality varied from 3.4% in 2000 to 4.0% in 2006. The majority of all deaths occurred with a diagnosis of the group I (4007 deaths or 50.9% of the total) with groups J (1135 deaths or 14.4% of the total) and C (863 deaths or 11.0% of the total) being clearly the next largest groups.
 There were no differences in mortality during the July episodes compared to the November episodes in the overall data and in the subsets of university and non-university hospitals when adjusting for age, diagnosis, gender and year [for the overall data RR = 1.10 (95% CI: 1.00, 1.23, P=0.060); for the university hospitals RR = 1.10 (95% CI: 0.91, 1.33, P=0.339); for the non-university hospitals RR = 1.10 (95% CI: 0.97, 1.26, P=0.133)]. (table 2, figure 1)
Duration of hospitalization
The mean duration of hospital admission in the overall data (N=288,517) was 4.52 (SD 7.6) and the median 3.0 days (range 0 - 100), for the university hospital data (N=107,222) 4.54 (SD 8.7) and 2.0 (0 - 100) and for the non-university hospital data (N=181,295) 4.51 (SD 6.8) and 3.0 (0 - 100), respectively (table 3). The duration of the episode of treatment did not differ between July and November when adjusted for age, diagnosis, gender and year in all groups [overall data: RR = 1.00 (95% CI: 0.99, 1.02, P=0.830); university hospitals RR =1.02 (95% CI: 0.99, 1.04, P=0.133); non-university hospitals RR = 1.00 (95% CI: 0.98, 1.01, P=0.672)]. (figure 2)
Discussion
In this population-based registry analysis of 10 years of data there was no difference in mortality in internal medicine wards when comparing July with November. Most of the deaths were related to cardiovascular diseases and over three quarters to cardiovascular, respiratory or neoplasmic diseases. When compared with the population statistics of causes of death in 2010 [23] there is an overrepresentation of cardiovascular causes (53.2% in our data compared to 40.4% nationally) and an underrepresentation of cancer (11.9% in our data compared to 22.7% nationally), as expected when studying exclusively internal medicine wards in specialized healthcare. The distribution of the major causes of death by episodes of hospital stays was similar in July as in November. Furthermore, we found no difference in length of stay between July and November. 
Our results are in line with those presented earlier by Rich et al. [24], van Walraven et al. [25], Buchwald et al. [1] and Shulkin [26]. Rich et al. reported decreasing lengths of stay and hospital costs when the experience level of treating physicians increased, [16] a finding we were unable to replicate. However, our findings are in disagreement with those of Jen et. al. for the NHS. [12] They reported a borderline significant 6% (P=0.05) increase in mortality for all emergency patients and a significant 8% increase in mortality for medical patients admitted during the first week of August compared with those admitted during the last week of July. As theirs was also a large registry-based study with almost as long a time series as ours and only slightly less medical admissions, the results should be comparable and raise the question of possible national differences. Also, Huckman and Barro reported increased mortality and durations of treatment episodes at times of change in personnel. [18] On the other hand, they also noted that this did not apply to the hospitals with most intensive teaching activity. High activity in teaching also implies more intensive senior support which may explain this finding and apply to our results, as well. 

High and low temperatures result in increased cardiovascular mortality. [27-33] McMichael et al. noted that the estimates of the temperature threshold below which cold-related mortality began to increase ranged from 15ºC to 29ºC and the threshold for heat-related deaths ranged from 16ºC to 31ºC. [29] The mean temperature in July is +17.8ºC in Helsinki (south Finland) and +14.5ºC in Sodankylä (north Finland) and in November +1.4ºC and -7.7ºC, respectively. [34] Moreover, in the northernmost European cities included in the study of McMichael et al. (all of which are significantly warmer in July than any city in Finland), mortality was lowest in July with increasing mortality in the colder months. [29] Bhaskaran et al. found that in Great-Britain each reduction of 1ºC in the daily mean temperature was associated with a 2.0% increase in the risk of myocardial infarction, but not at higher temperatures.[33] This is in contradiction with time series results from Brisbane which found increased cardiovascular mortality in days when the temperature reached 29 ºC  and that increased cardiovascular mortality was associated with both hot and cold temperatures. [35] Thus, it cannot be said that the temperature would have clear effect on our results. On the other hand air quality is better during the summer than the winter in Finland and regional variations are large.[36] This might mask otherwise higher mortality in July. With the long data series and marked regional variation we were unable to explore this. 
The July / August Phenomenon are directly implied to result from staff inexperience. Haller et al. [37] have found that the influx of new personnel, regardless of their level of experience, disrupts the workings of the system of anesthesiological services. It has been demonstrated that patients benefit from increased level of experience of surgeons [38] and anesthesiologists [39]. But, although physician inexperience leads to longer procedure times when implanting cardiac devices, [40] no study has demonstrated that the level of experience of internal medicine residents contributes to patient morbidity or mortality [19].
However, there are factors that might be expected to result in longer admissions in July in addition to change of personnel and its level of experience. Temporal changes in the health care system in July may affect access to lower level care facilities. Nursing homes and municipal health center wards also have changes in their personnel in July, in addition to temporary reductions in personnel and ward places, thus prolonging the time that patients are cared for in hospitals. In our data, this effect was not seen but it is not clear if this is due to functioning transitions to lower levels or increased efficiency at hospitals. Prolonging admissions would also be likely also to raise hospital mortality in July, as moribund patients who might be treated on the lower levels of the care system may need to be hospitalized in the lack of lower level facilities. However, this was not seen in our study.
The strength of this study lies within the total coverage of all care episodes in Finland during the study period and the large volume of admissions from multiple centers of different size throughout Finland covering all levels of specialized hospital care in internal medicine. Centralized archiving by The Institute for Health and Welfare makes analysis feasible. This data for the present study had been collected over a ten-year period and there was clear consistency in results through the years. The main limitation of the study lies in its retrospective nature and the possibility of errors in the records, something we are unable to control for. In addition, we were unable to stratify our results by specific experience level of treating physicians as this data was not available as well as no data concerning the use and transfers to and from the ICU.
In conclusion, the standard of care in internal medicine wards does not appear to differ between July and November. Our results do not support the existence of a July Phenomenon in Finland.
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Figure legends

Figure 1. Risk ratios for mortality in July vs. November by site of care (adjusted for age, diagnosis, gender and year)

Figure 2. Risk ratios for length of stay in July vs. November by site of care (adjusted for age, diagnosis, gender and year)

Table 1. Basic statistics of the cohort. (age calculated at the beginning of the patient’s first treatment episode in a given month)
	
	No. of hospital stays 
	No. of patients
	Male 
	Female 
	Mean age (SD)
	Median age (range)

	Overall*
	288517
	212890
	108399
	104491
	63.7 (17.4)
	67.0 (0-109)

	University hospitals
	107222 (37.2%)
	76499

	39150
	37349
	61.6 (17.9)
	64.0 (0-102)

	Non-university hospitals
	181295 (62.8%)
	136391

	69249
	67142
	64.9 (17.1)
	68.0 (0-109)


*The columns do not sum up, because the same patient may have episodes of care in both university and non-university hospitals

Table 2. Number of patients and deaths by month and site of care
	
	Total* 
	University hospitals
	Non-university hospitals

	Total number of patients
Deaths
	212890
7890 (3.7%)

	76499
2580 (3.4%)
	136391

5310 (3.9%)

	Number of patients hospitalized in July
Deaths
	105488 (49.6%)

4081 (3.9%)

	36539 (47.8%)

1339 (3.7%)
	68949 (50.6%)

2742 (4.0%)

	Number of patients hospitalized  in November
Deaths
	107402 (50.4%)

3809 (3.5%)

	39960 (52.2%)

1241 (3.1%)
	67442 (49.4%)

2568 (3.8%)


	July vs. November
	RR 1.105

95% CI 0.996-1.226

P = 0.060
	RR 1.099

95% CI 0.906-1.332

P = 0.339
	RR 1.104

95% CI 0.970-1.257

P = 0.133


*The rows do not sum up, because the same patient may have episodes of care in both university and non-university hospital

Table 3. Duration of hospital stays by site and month (excludes 57 patients with stays >100 days) 

	
	0-7 days
	7-30 days
	Over 30 days


	Mean (SD)
	Median (range)
	July vs. November

	Total 
	July (140935)
	117570

(83.4%)
	22142
(15.7%)
	1223

(0.9%)
	4.5
(5.9)
	3.0
(0-100)

	RR 1.002

95% CI 0.987-1.017

P = 0.830

	
	November (147582)
	122994

(83.3%)
	23379

(15.8%)
	1209

(0.8%)
	4.4
(5.8)
	3.0
(0-100)
	

	University hospitals
	July (50861)
	42136

(82.9%)
	8169

(16.1%)
	556

(1.1%)
	4.6
(6.4)
	3.0
(0-100)

	RR 1.019

95% CI 0.994-1.044

P = 0.133

	
	November (56361)
	47119

(83.6%)
	8620
(15.3%)
	622

(1.1%)
	4.4
(6.3)
	2.0
(0-100)
	

	Non-university hospitals
	July

(90074)
	75434

(83.8%)
	13973

(15.5%)
	667

(0.7%)
	4.5
(5.7)
	3.0
(0-100)

	RR 0.997

95% CI 0.979-1.014

P = 0.672

	
	November

(91221)
	75875

(83.2%)
	14759

(16.2%)
	587

(0.6%)
	4.5
(5.5)
	3.0

(0-98)
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