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ABSTRACT

Objective: Numerous published reports have linked various disease states and pregnancy-related
conditions with meteorologic factors such as weather, humidity, and temperature. The purpose of
this study was to determine if temperature and dew point affect the incidence of pyelonephritis
during pregnancy.

Methods: A retrospective chart review of a 4-year period from 1989 to 1992 was performed. The
records of women who were diagnosed with pyelonephritis during pregnancy were abstracted for
the dates of admission. The climatic records of the Tampa Bay area of Florida were obtained from
the National Weather Service.

Results: The average, minimum, or maximum daily temperature or average daily dew point
during the month ofadmission had no significant effect on the rate ofpyelonephritis during pregnancy
in the Tampa Bay area.

Conclusions: The rate of pyelonephritis during pregnancy per number of deliveries in the Tampa
Bay area was not affected by the average, minimum, or maximum daily temperature or average
daily dew point. (C) 1996 Wiley-Liss, Inc.
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umerous reports have appeared in the litera-
ture linking disease states and meteorologic

factors such as weather, humidity, and heat. Sea-
sonal variations have been reported in regard to

pregnancy-related conditions including concep-
tion, birth,2-4 preeclampsia,5’6 eclampsia,7’8 ectopic
pregnancy, stillbirth,1 preterm delivery, .1 and mul-
tiple gestations. z,3 Seasonal changes also have been
reported to occur in the composition of urine,4’5

renal-stone formation, 16q8 levels of circulating T
cells,9 interferon production,2 and symptomatic
urinary-tract infections in women,el Seasonal varia-
tions also have been reported with sexually trans-

mitted diseases including chlamydia22 and gon-
orrhea,z3

The purpose of this study was to determine if
the seasonal variation in ambient temperature and

the dew point in the Tampa Bay area of Florida
affected the incidence of pyelonephritis during
pregnancy.

MATERIALS AND METHODS
The records from Tampa General Hospital were

reviewed for the diagnosis of pregnancy with pyelo-
nephritis during a 4-year period, 1989-1992. The
date of admission was abstracted and the diagnosis
of pyelonephritis confirmed. Pyelonephritis was di-
agnosed if the patient had bacterial growth on a

urine culture and signs and symptoms of pyelone-
phritis. The latter included chills, abdominal pain,
backache, nausea, dysuria, fever, and costoverte-

bral-angle tenderness on examination.
The climatic records of the Tampa Bay area of

Florida were obtained from the National Weather
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Fig. I. Average monthly mean temperature and dew point
compared with monthly rate of pyelonephritis per number
of deliveries during the 4-year period 1989-1992.
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Fig. 2. Average monthly mean, minimum, and maximum

temperatures compared with monthly rate of pyelonephritis
per number of deliveries during the 4-year period
1989-1992.

Service. The mean, minimum, and maximum daily
temperatures and the mean daily dew point were
abstracted. The monthly and the 4-season averages
were calculated. The data were analyzed using anal-
ysis of variance (ANOVA), the Komolgorov-Smir-
nov goodness of fit test, and Spearman’s rank corre-
lation test. P < 0.05 was considered statistically
significant.

RESULTS
There were 26,880 deliveries during the 48 months
studied. There were 499 cases of pyelonephritis
during pregnancy, for an incidence of 1.8%. The
average temperature range was 65.6F (18.67C) to

82.9F (28.28C), with a mean yearly temperature
of 74.1F (23.39C). The minimum monthly tem-

perature ranged from 52.4F (11.34C) to 74.5F
(23.62C). The maximum monthly temperature
ranged from 73.6F (23.12C) to 91.6F (33.12C).
The range of dew points was 54.1F (12.28C) to

74.0F (23.34C), with a mean average dew point
of 63.9F (17.73C). No statistically significant cor-

relation was found in the average, minimum, or
maximum daily temperature or average daily dew
point during the month of admission and the rate

of pyelonephritis per number of deliveries (Figs.

DISCUSSION
The observed incidence of pyelonephritis during
pregnancy in our study was 1.8%, which is consis-
tent with the range of 1-2.5% reported in the litera-
ture.za-z6 We anticipated that high ambient tempera-
tures and dew points would affect the incidence of

pyelonephritis in pregnancy in our community.
Both are associated with increased perspiration and
insensible water loss. If oral fluid intake is not ade-
quate, relative dehydration occurs, with a resultant
decreased urine production, less frequent voiding,
increased urinary osmolarity, and increased solute
production. The urinary pH and excretion of uric
acid, potassium, magnesium, and sodium are re-

duced during the summer months. 14,15 The urinary
pH and solute excretion affect the ability of the
urine to remain sterile.7 Decreased urinary pH and
decreased solute excretion alone with less frequent
voiding would increase the risk of lower urinary-
tract infection, hence, the risk for pyelonephritis.

Our data do not support our initial hypothesis.
We can postulate that this same analysis would de-
tect a relationship between weather and pyelone-
phritis in a geographic area with greater variations
in monthly temperatures and dew points, as was

reported to occur for symptomatic bacterial urinary
infections in Canada.zl However, we question if it
is possible to identify the effects of climatic factors
on physiologic and pathologic processes in our cur-

rent society. For many individuals, the increased
prevalence of temperature- and humidity-con-
trolled environments in the home, vehicles of trans-

portation, and workplace minimizes prolonged ex-

posure to external elements. Therefore, the ability
of an investigator to isolate the impact of changes
in weather conditions on a clinical phenomenon
may be limited, if not unattainable.
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