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Feeding Growing Kittens:
Postweaning to Adulthood
Kathy L. Gross
Iveta Becvarova
Jacques Debraekeleer

“Kittens are born with their eyes shut. They open them in about six days,
take a look around, then close them again for the better part of their lives.”
Stephen Baker

INTRODUCTION
The postweaning growth period includes kittens from weaning
(about eight weeks of age) until adulthood (10 to 12 months).
The nutritional needs of growing kittens include maintenance
needs similar to those of adult cats and energy and substrates
necessary for rapid tissue accretion (Figure 24-1). Growth rate
slows if nutritional deficiencies exist. Thus, nutritional requirements are easiest to determine in growing animals using growth
rates as a nutritional marker. The nutritional needs of postweaning, growing kittens are best understood by comparing
their needs with those of other lifestages. Nevertheless, the
optimal nutrient levels for growth may not represent the optimal levels for other physiologic functions. Further research may
redefine nutrient requirements of growing kittens as physiologic parameters besides growth are studied. The ultimate goal of
feeding kittens is to ensure they develop into healthy adults.
The specific objectives, however, are to optimize growth, minimize risk factors for disease and achieve optimal health.

PATIENT ASSESSMENT
History and Physical Examination
The general health and risk factors should be determined for

every kitten early in the growing phase. A thorough history and
physical examination, including determination of body weight
and body condition, are generally sufficient. Ideally, a veterinarian should assess the kitten at weaning and monthly thereafter
until the kitten is four months old. This schedule coincides with
typical vaccination protocols for young kittens. The veterinary
health care team should educate the owner about nutrition,
weight management, neutering and dental care during these
examinations. The owner can then evaluate stool and appetite
daily and body condition weekly or every two weeks.
Kittens should continue to grow at approximately 100
g/week until about 20 weeks of age. At 20 weeks, males typically gain 20 g/day whereas females gain 11 g/day (NRC,
1986). Growth rate slows as kittens approach 80% of adult size
at 30 weeks and reach adult body weight at 40 weeks (10
months) (Figure 23-1). Most cats will achieve skeletal maturity at 10 months of age although some growth plates have yet to
close. Additional weight gain may occur after 12 months of age
and represents a phase of maturation and muscle development.
There is no evidence that the age at neutering alters growth
rate. Investigators evaluating early neutering found kittens
neutered at 12 weeks of age reached similar size as adults
neutered at the more typical ages of six to nine months (Root,
1995). Unfortunately, energy requirements decline following
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Figure 24-1. Representation of nutritional requirements of kittens.
The nutritional needs of growing cats include maintenance requirements similar to those of adult cats (depicted here as the body of
the cat) plus nutrients necessary for rapid tissue accretion (shaded
area). The proportion of nutrient intake needed for maintenance vs.
tissue accretion changes throughout growth as depicted here.

Table 24-1. Key nutritional factors for foods for growing kittens
(postweaning to adult).*
Factors
Recommended food levels**
Energy density (kcal ME/g)
4.0-5.0
Energy density (kJ ME/g)
16.7-20.9
Protein (%)
35-50
Fat (%)
18-35
DHA (%)
≥0.004
Calcium (%)
0.8-1.6
Phosphorus (%)
0.6-1.4
Ca:P ratio
1:1-1.5:1
Potassium (%)
0.6-1.2
Average urinary pH***
6.2-6.5
Key: ME = metabolizable energy; DHA = docosahexaenoic acid.
*Concentrations presume an energy density of 4.0 kcal/g.
Levels should be corrected for foods with higher energy densities. Adjustment is unnecessary for foods with lower energy
densities.
**Dry matter basis.
***As determined in growing kittens.

neutering; therefore, the risk for obesity increases (Root,
1995; Flynn et al, 1996; Scarlett et al, 1994). Neutering, however, is not the only risk factor for obesity. Practitioners have
noted an alarming increase in the number of young cats with
marked abdominal fat accumulation before neutering. An
indoor lifestyle, high-fat foods, overfeeding and certain feeding practices (e.g., free-choice feeding) are additional risk factors for obesity (Scarlett et al, 1994). Obesity should be prevented at an early age because it significantly affects the
health, longevity and quality of life of cats (Scarlett and
Donoghue, 1997). Therefore, the risks for obesity should be
determined as part of each cat’s health evaluation at each veterinary visit.

Key Nutritional Factors
Key nutritional factors for postweaning, growing kittens are
reviewed below and in Table 24-1.

Growing kittens have high energy requirements to meet the
needs of a rapid growth rate, thermoregulation and maintenance. Kittens may grow at rates from 14 to 30 g/day during
the rapid growth phase. Although ensuring optimal growth is
desired, excessive energy intake may lead to obesity. Ten-weekold kittens have a daily energy requirement (DER) of approximately 200 kcal/kg body weight (837 kJ/kg body weight),
which declines to adult levels (80 kcal/kg body weight [335
kJ/kg body weight]) at 10 months of age. Age-related changes
in energy requirement have not been observed after 10 months
in young cats (Root, 1995). Neutering reduces energy requirements by 24 to 33% regardless of the age at neutering (Root,
1995; Flynn et al, 1996). After neutering, limiting food intake
and/or feeding a food with a lower energy density may be
required to prevent excessive weight gain. The energy density
of the food fed to rapidly growing kittens should be between
4.0 to 5.0 kcal metabolizable energy (ME)/g (16.7 to 20.9 kJ
ME/g). A higher energy density allows smaller volumes of food
intake to satisfy caloric needs. However, foods with energy densities at the lower end of this range should be fed to neutered
kittens and those with a body condition score (BCS) of 4/5 or
greater. The prevalence of obesity increases dramatically after
one year of age. Over-nutrition is of greater concern than
undernutrition in growing kittens.
Foods with an energy density of at least 4 kcal ME/g (16.7
kJ ME/g) dry matter (DM) or greater are likely to have above
average digestibility. The mean apparent digestibility of several
nutrients was found to be lower in younger kittens but
increased with age. Fat digestibility increased until kittens were
24 weeks of age (Harper and Turner, 2000). Bile salt-activated
lipase is a component of queen’s milk suggesting that it plays a
role in facilitating fat digestion in nursing kittens (NRC, 2006).
Besides the inherent issues of apparent digestibility in younger
kittens, their small stomach capacity relative to their body size
limits food intake in the face of relatively high-energy
demands. Providing highly digestible foods maximizes use of
the nutrients consumed.

Protein
The protein requirements of kittens reflect their essential
amino acid requirements and minimal nitrogen needs. Protein
also provides sulfur-containing amino acids, which are required
in greater amounts in kittens than in other species (MacDonald
et al, 1984). Carrying over from the nursing period, protein
requirements are high at weaning then decrease gradually to
adult levels as growth slows. Kittens fed purified foods meeting
all essential amino acids at or above the requirement have minimum protein needs of 20% DM (MacDonald et al, 1984;
Smalley et al, 1985). Protein biologic value and amino acid
digestibility in practical cat foods are typically lower than in
purified foods (NRC, 1986). The minimum recommended
allowance for crude protein for commercial foods for growth of
kittens after weaning is 22.5% (NRC, 2006). The Association
of American Feed Control Officials (AAFCO) recommends a
minimum crude protein level of 30% DM (2007). This same
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crude protein level resulted in growth rates of approximately 30
g body weight/day in kittens fed purified foods (Rogers et al,
1987). To provide sufficient sulfur-containing amino acids
without additional supplementation, at least 19% of the food
must come from animal protein (MacDonald et al, 1984).
Thus, the recommended range of crude protein for practical
foods for healthy kitten growth is 35 to 50% DM (Table 24-1).
High-protein foods (56% DM) must contain the essential
amino acid arginine at 1.5 times the requirement to maintain
normal urea cycle function (Rogers et al, 1998).
In other species (swine and poultry), amino acid requirements as ratios to total energy intake are more important than
protein content or protein calories. Eventually, protein and
amino acid nutrition studies in cats and dogs will likely follow
this approach.

Fat and Fatty Acids
Dietary fat serves three primary functions in growing kittens, it:
1) supplies essential fatty acids, 2) acts as a carrier for fat-soluble vitamins and 3) provides a concentrated source of energy in
food. However, excessive fat and caloric intake may predispose
young kittens to obesity. As kittens grow, body composition
changes dramatically. In one study, fat comprised only 5.5% of
body weight in eight-week-old kittens, increased to 14.6% of
body weight by 18 weeks and was 24.3% by six months of age.
This is the upper end of body fat for ideal body condition
(Munday et al, 1994).
Kittens tolerate wide levels of dietary fat (NRC, 2006). When
kittens are offered foods with differing levels of fat, they select
foods with a fat content of 25% DM (Kane et al, 1981). True
dietary fat requirements are much lower. The minimum recommended allowances for growth are 9% DM (AAFCO, 2007;
NRC, 2006). However, optimal growth rates are achieved with
higher fat intake. Unless excessive growth or weight gain is evident, feeding foods with 18 to 35% fat is preferred to enhance
palatability, meet essential fatty acid needs and maintain the
energy density of the food at or above 4.0 kcal ME/g (16.7 kJ
ME/g). Overweight and neutered kittens may need foods with
dietary fat levels well below this range to achieve ideal body condition (BCS 3/5) and/or they should be limit fed.
Kittens, like adult cats, require linoleic and arachidonic
acid, and they also require fatty acids of the omega-3 (n-3)
series (docosahexaenoic acid [DHA], 20:6n-3). Studies indicate DHA is essential for normal neural, retinal and auditory
development in kittens (Pawlosky et al, 1997). Similar results
have been found in other species (Pawlosky et al, 1997; Birch
et al, 2002; Diau et al, 2003; Hoffman et al, 2003). The inclusion of fish oil as a source of DHA in foods for puppies
improved trainability (Kelley et al, 2004). The need for DHA
during growth in kittens may be even more important than in
puppies considering the cat’s reduced ability to convert shorter chain fatty acids to DHA. The minimum recommended
allowance for DHA plus eicosapentaenoic acid (EPA) is
0.01% DM with EPA not exceeding 60% of the total (NRC,
2006). Thus, DHA needs to be at least 40% of the total DHA
plus EPA, or 0.004% DM.
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AAFCO recommendations for growth for linoleic acid and
arachidonic acid are 0.5 and 0.02% DM, respectively (2007).
The minimum recommended allowances are similar or the
same: 0.55 and 0.02% DM, respectively (NRC, 2006). These
levels will sustain adequate growth. The minimum recommended allowance for α-linolenic acid is 0.02% DM (NRC,
2006). Commercial cat foods that carry an “AAFCO
approved” label statement should provide adequate amounts
of these fatty acids.

Calcium and Phosphorus
Weaned kittens appear to be fairly insensitive to inverse calcium-phosphorus ratios (e.g., kittens have been fed foods with
ratios as low as 0.38:1 with no deleterious effects) (Morris and
Earle, 1996). The minimum requirement for dietary calcium in
growing kittens is approximately 5 g/kg food (0.5% DM)
(Morris and Earle, 1996). Thus, AAFCO minimum allowances for calcium (0.8% DM) and phosphorus (0.6% DM)
(2007) and NRC minimum recommended allowances (0.8 and
0.72% [DM], respectively) are appropriate for postweaning kittens (2006). Unlike the situation with puppies, calcium excess
in kittens is not associated with developmental orthopedic disease. However, very high concentrations of calcium significantly reduce magnesium availability (Howard et al, 1998). Dietary
calcium concentrations of 2% resulted in a nearly twofold
increase in the magnesium requirement of growing kittens.
Providing calcium in amounts sufficient to meet the needs of
growing kittens without impairing the availability of other
nutrients is the basis for recommending ranges of 0.8 to 1.6%
and 0.6 to 1.4% DM for calcium and phosphorus, respectively
(Table 24-1). The calcium-phosphorus ratio should be between
1.1:1 to 1.5:1.
Calcium deficiency coupled with phosphorus excess occurs
most commonly in kittens fed unsupplemented all-meat diets.
Nutritional secondary hyperparathyroidism results in osteitis
fibrosa and is manifested by limping, pain and reluctance to
move. Kittens fed such foods should immediately be fed a commercial food that meets the recommended minimum requirements with a calcium-phosphorus ratio of 1.2:1 to 2:1.
Additional supplementation of calcium is not recommended
and may lead to hypercalcemia as a result of serum parathyroid
hormone excess.

Potassium
The potassium requirement of kittens is highly dependent on
the protein content of the food and the effect of the food on
acid-base balance (Hills et al, 1982). Urinary potassium loss is
markedly increased when kittens are fed high-protein, acidified
foods. To avoid syndromes associated with hypokalemia, postweaning kittens should not be fed highly acidifying foods and
potassium allowances should be between 0.6 to 1.2% of the
DM intake. The minimum recommended allowance is 0.4%
DM (NRC, 2006). Chloride levels of 0.1% DM also cause
hypokalemia despite adequate potassium levels (Yu and
Morris, 1998). Some foods intended for lifestage feeding target
urinary pH levels more appropriate for adult cats. These foods
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24-2) (Buffington et al, 1994). Kittens fed highly acidifying
foods (e.g., free-choice fed, urinary pH at or below 6.0) grow
more slowly and plateau at lower body weights than kittens fed
more basic foods. In addition to contributing to slow growth
rates, feeding highly acidified foods results in poor bone mineralization in growing kittens (Buffington, 1988). To reduce the
risk of acidification on bone mineralization and growth, kittens
should not be fed foods that produce urinary pH values less
than 6.2 when fed free choice. Because growing kittens have a
reduced risk for developing struvite-mediated lower urinary
tract disease (Bartges, 1996), an upper maximum for urinary
pH is poorly defined. A urinary pH of 6.5 will reduce the risk
of struvite precipitates in cats at risk for lower urinary tract disease and avoid over-acidification.

Figure 24-2. Effect of dietary acid load on body weight gain in kittens. Kittens fed highly acidifying foods grow more slowly and
plateau at lower body weights than kittens fed more basic foods.
(Adapted from Buffington CA, Rogers QR, Morris JG. Effects of age
and food deprivation on urine pH of cats. Veterinary Clinical
Nutrition 1994; 1: 12-17.)

Table 24-2. Feeding plan summary for growing kittens.
1. Using Table 24-3 (or manufacturer’s information), select a
food with key nutritional factors closest to the target levels;
remember urinary pH values are lower in kittens compared to
those of adult cats; therefore, highly acidified foods should
be avoided.
2. The selected food should also have been approved for kitten
growth by a credible regulatory agency (e.g., AAFCO).
3. Determine the preferred feeding method. Generally, freechoice feeding is easiest but is best considered for kittens
less than five months of age; free-choice feeding may predispose to overweight/obesity.
4. For food-restricted meal feeding, age, body condition and
other assessment criteria will determine the DER. DER is calculated by multiplying resting energy requirement by a factor
of 2.5 for kittens less than six months and by 2 for kittens
between six months to adulthood. DER calculations should
be used as guidelines, starting points and estimates for individual animals and not as absolute requirements. See Table
24-4 for details about calculating DER for growing kittens.
5. If using food-restricted meal feeding, determine the quantity
of food based on DER calculation (DER ÷ food energy density); divide between three to four feedings/day for younger kittens.
6. Regularly monitor body condition, weight gain and general
health.
Key: DER = daily energy requirement, AAFCO = Association of
American Feed Control Officials.

should be carefully assessed to ensure potassium is provided at
appropriate levels.

Urinary pH
The urinary pH of growing kittens is lower than that of adult
cats fed similar foods. Presumably, the lower pH is caused by
hydrogen ions released during bone formation, which are
excreted into urine. This increased response to dietary acidification continues until kittens are about 12 months old (Figure

Other Nutritional Factor
Tyrosine is not an essential amino acid but is made from phenylalanine. Also, tyrosine spares about half of the needed phenylalanine. Therefore, it is appropriate to consider the amount of
phenylalanine required as the sum of phenylalanine plus tyrosine. Although phenylalanine and tyrosine have not been shown
to be the most limiting amino acids for growth in commercial
foods, at least twice as much phenylalanine, or phenylalanine
plus tyrosine, are required for maximal black hair color as for
growth (Yu et al, 2001; Anderson et al, 2002). Phenylalanine
and tyrosine are necessary for protein, thyroid hormone and catecholamine synthesis (NRC, 2006). The minimal recommended allowance for phenylalanine plus tyrosine in foods for kitten
growth after weaning is 1.91% (DM) with 50% or more supplied by phenylalanine (NRC, 2006).

FEEDING PLAN
The feeding plan includes use of the best food and feeding
method to ensure the goal of achieving a healthy adult. Table
24-2 summarizes the feeding plan.

Assess and Select the Food
The two steps in assessing and selecting a food for healthy kitten growth include ensuring the nutrient profile is approved by
a credible regulatory agency such as AAFCO and that the
food’s key nutritional factor profile closely fits the recommended levels for foods for healthy kitten growth (Table 24-1).
Proof that a food has AAFCO approval, or that of a similar
regulatory agency, can be found on the label of commercial
products. The label statement should note that the food is complete and balanced for kitten growth (Chapter 9). Such foods
are often the same foods marketed for feeding reproducing
queens and are sometimes referred to as growth/reproductiontype foods. Foods labeled for all lifestages should also have a
nutrient profile to adequately support growth. But for optimal
growth and long-term health, layering on the requirement of
meeting the key nutritional factor profiles is an important part
of the selection process.
The profile of key nutritional factors for the food being fed,
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Table 24-3. Comparison of the key nutritional factors recommended for foods for healthy kitten growth to the key nutritional content of
selected commercial foods.*
Energy
Energy
density
density
Protein Fat
(kcal/cup)** (kcal ME/g)
(%)
(%)
–
4.0-5.0
35-50 18-35
510
4.5
42.3
26.1

Dry foods
Recommended levels
Hill’s Science Diet Kitten
Healthy Development
Original
Hill’s Science Diet Kitten
Indoor
Hill’s Science Diet Nature’s
Best Chicken & Brown
Rice Dinner Kitten
Iams Eukanuba Chicken
Formula Kitten
Iams Kitten
Nutro Natural Choice
Complete Care Kitten
Purina Kitten Chow
Purina ONE Healthy Kitten
Purina Pro Plan Kitten
Chicken & Rice Formula
Royal Canin Babycat 34
Formula
Royal Canin Kitten 34
Formula

DHA
(%)
≥0.004
0.24

Ca
(%)
0.8-1.6
1.28

P
(%)
0.6-1.4
1.13

Ca:P
ratio
1:1-1.5:1
1.1:1

K
(%)
0.6-1.2
0.9

Urinary
pH
6.2-6.5
6.4

510

4.5

42.2

26.1

0.24

1.28

1.14

1.1:1

0.9

6.4

487

4.4

37.6

26.0

0.26

1.45

1.2

1.2:1

0.8

6.4

469

4.5

40.0

25.7

na

1.29

1.07

1.2:1

0.97

na

470
463

5.0
4.4

37.8
40.7

24.6
24.2

na
0.077

1.15
1.32

0.94
1.21

1.2:1
1.1:1

0.86
0.71

na
na

457
512
472

4.5
4.8
4.3

44.8
45.5
46.0

15.6
21.1
20.1

na
na
na

1.43
1.33
1.33

1.43
1.20
1.16

1:1
1.1:1
1.1:1

0.77
0.98
0.68

na
na
na

531

4.8

37.4

27.5

na

1.29

1.12

1.1:1

0.67

na

393

4.6

37.4

22.0

na

1.25

1.14

1.1:1

0.71

na

Energy
Energy
density
density
Protein Fat
(kcal/can)** (kcal ME/g)
(%)
(%)
–
4.0-5.0
35-50 18-35
114/3 oz.
210/5.5 oz.
4.7
49.3
23.9

DHA
Ca
P
Ca:P
K
Urinary
Moist foods
(%)
(%)
(%)
ratio
(%)
pH
Recommended levels
≥0.004 0.8-1.6 0.6-1.4 1:1-1.5:1 0.6-1.2 6.2-6.5
Hill’s Science Diet Kitten
Healthy Development
0.243
1.3
0.95
1.4:1
0.88
6.4
Liver & Chicken Entrée
Minced
Hill’s Science Diet Tender
84/3 oz.
Chunks in Gravy Real
(pouch)
4.3
47.8
22.6
0.087
1.17
1.09
1.1:1
1.04
6.3
Chicken Dinner Kitten
Purina Pro Plan Kitten
98/3 oz.
4.6
56.0
31.2
na
2.0
1.96
1:1
1.36
na
Chicken & Liver Entrée
Classic
Key: ME = metabolizable energy, DHA = docosahexaenoic acid, Ca = calcium, P = phosphorus, K = potassium, na = not available from
manufacturer.
*From manufacturers’ published information or calculated from manufacturers’ published as fed values; all values are on a dry matter
basis unless otherwise stated.
**Energy density values are listed on an as fed basis and are useful for determining the amount to feed; cup = 8-oz. measuring cup.
Energy density also reflects digestibility; foods with higher energy density are likely to have better digestibility than foods with lower energy density. To convert kcal to kJ, multiply kcal by 4.184.

or considered, should be compared to the recommended levels.
Table 24-3 provides this comparison for several commercial
foods marketed for kitten growth. For foods not in this table,
contact the manufacturer to obtain the food’s key nutritional
factor levels. This approach is usually necessary to obtain information about homemade foods. A more appropriate food
should be selected if the current food does not adequately compare to the key nutritional factors listed in Table 24-1. It is better to change to a food formulated specifically for kittens than
to try balancing an inappropriate food.
Both dry and moist foods are appropriate for weaned kittens. Dry foods are more energy dense per volume of food,
which benefits small kittens with increased caloric needs.
Moist foods tend to be more palatable and thus encourage
food intake. Semi-moist foods that excessively acidify the
urine (i.e., <6.0 pH units) should be avoided until skeletal

growth is complete. Identification of health risks such as obesity and over-acidification necessitates a scrupulous review of
foods provided for growth.
Treats are unnecessary but may be fed in small quantities
(i.e., <10% of the daily caloric intake). Milk is commonly
offered to kittens as a treat. Amounts offered should be limited
because intestinal lactase levels decline shortly after weaning
(Box 24-1) (Pawlosky et al, 1997). Fresh water should be provided daily and be available at all times.

Assess and Determine the Feeding Method
Feeding methods include the amount to feed and how the food
is offered. Several feeding methods are appropriate for growing
kittens. However, the overall feeding method should be tailored
to the individual kitten’s needs, the type of food being offered
and the owner’s preference.
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Table 24-4. Daily energy requirements of growing kittens.
Age (months)
kcal/kg BW/day
kJ/kg BW/day
Birth
250
1,045
1
240
1,005
2
210
880
3
200
840
4*
175
730
5
145
610
6**
135
565
7
120
500
8
110
460
9***
100
420
10
95
400
11
90
375
12
85
355
Key: RER = resting energy requirement = 70(BWkg)0.75, BW =
body weight.
*Up to 50% of adult BW (at about four months of age) or 3.0 x
RER.
**Between 50 and 70% of adult BW (around six months of age)
or 2.5 x RER.
***Between 70 and 100% of adult BW (around nine to 12
months of age) or 2 x RER.

Box 24-1. Feeding Cow’s Milk to Growing
Kittens.
Carbohydrates are not required in the food of growing kittens as
long as an adequate supply of glucogenic amino acids is available. Nevertheless, cats can readily digest starch in cereal
grains (i.e., >95% digestible). However, excessive feeding of
poorly digestible carbohydrates may result in bloating, gas and
diarrhea. These signs are often observed in kittens offered large
quantities of cow’s milk after weaning. The combination of high
lactose levels with waning intestinal lactase levels results in carbohydrate overload.

To determine an amount to feed, the kitten’s DER may be
calculated based on the age-associated energy requirements
listed in Table 24-4, divided by the caloric content of the food.
The caloric content of many foods is not readily available;
therefore, feeding guides on package labels and the manufacturers’ literature are useful starting places. After an initial food
amount is chosen, weight gain and body condition need to be
regularly evaluated to provide a basis for tailoring the feeding
amounts to individual cats. Young postweaning kittens should
be evaluated weekly. Evaluations every two weeks are appropriate after kittens are about four months old. Owners can easily
evaluate body weight and can be taught to determine body condition; however, a member of the veterinary health care team
should confirm/reinforce the owner’s findings during vaccination and wellness visits.
Free-choice feeding is often preferred because it reduces the
risk of underfeeding and the marked gastric distention that
sometimes accompanies rapid food consumption when foodrestricted meal feeding regimens are used. The feeding frequency should be three to four times daily for meal-fed kittens less

than six months of age. This frequency ensures sufficient food
intake to meet the high nutritional demands of kittens without
encouraging engorgement. By six months of age, most kittens
will tolerate twice daily feeding. Free-choice feeding is preferred for kittens younger than five months.
If kittens are thriving on their current regimen, alterations in
the feeding method are unnecessary. A more appropriate feeding method should be considered for kittens with poor growth
rates and those with excess weight gain and obesity. Free-choice
feeding methods should be used for underweight and slowgrowing kittens. Providing unlimited food for free-choice
intake is inappropriate for overweight and obese kittens. A
defined food quantity should be measured then offered as meals
or fed free choice until consumed. Neutering increases the risk
for obesity; therefore, use caution when recommending freechoice feeding of high-fat foods to neutered kittens.
Young kittens should be fed in shallow pans to facilitate
access to food. Food should be offered at room temperature;
however, moist foods should not be left out for prolonged periods at room temperature because they may spoil (Chapter 11).

REASSESSMENT
After weaning, kittens should be weighed monthly until they are
four to five months old. Weighing is usually performed at the
time of vaccinations or veterinary examinations. The growth rate
varies from ideal by gender, breed and nutritional status; however, it can be evaluated using Figure 23-1 as a guide. Owners
should continue to monitor daily food and water consumption.
Determination of total intake is necessary only if inappetence, illness or poor growth rate is evident. Body condition scoring every
one to two weeks is a better means to assess growth and adequacy of food intake. Results of body condition assessment allow
owners to monitor kitten growth and adjust food offerings as
needed to maintain ideal body condition (BCS 2.5/5 to 3.5/5).
Kittens provided proper nutrition are healthy and alert and have
ideal body condition, steady weight gain and a clean, glossy coat.
Normal stools are firm, well formed and medium to dark brown.
The veterinarian should conduct a nutritional assessment at each
visit, or approximately monthly from six to 16 weeks of age, and
then annually. Instructions for nutritional modifications and dental care can be given at that time.

ACKNOWLEDGMENTS
The authors and editors acknowledge the contributions of Drs.
Claudia A. Kirk and P. Jane Armstrong in the previous edition
of Small Animal Clinical Nutrition.

REFERENCES
The references for Chapter 24 can be found at
www.markmorris.org.

Feeding Kittens Postweaning

435

CASE 24-1
Lumbar Pain in a Young Cat
M. Anne Hickman, DVM, PhD, Dipl. ACVN
Pfizer, Inc.
Groton, Connecticut, USA
Claudia A. Kirk, DVM, PhD, Dipl. ACVN and ACVIM (Internal Medicine)
College of Veterinary Medicine
University of Tennessee
Knoxville, Tennessee, USA

Patient Assessment
An eight-month-old castrated male domestic shorthair cat was examined for hind-limb stiffness, lethargy and a soft tissue mass in
the lumbar region. The cat suffered a twisting fall one month earlier. It was subsequently stiff and lethargic and had some lumbar
pain. An examination at that time revealed no significant findings. Treatment included exercise restriction, antibiotics (cefadroxil)
and oral glucocorticoids (dexamethasone). No improvement occurred over the next month; therefore, the cat was presented for a
second opinion.
Physical examination revealed a 3.2-kg cat with good body condition (body condition score [BCS] 3/5). The cat was stiff in the
rear legs, had an arched back and a soft tissue swelling in the thoracolumbar region that was very sensitive to palpation. Neurologic
evaluation was unremarkable. No other abnormalities were noted.
Results of a complete blood count were normal except for moderate Heinz body formation on red blood cells. Serum biochemistry analyses were within normal limits. Urinalysis results were normal. Radiographs of the spine revealed diffuse osteopenia,
increased opacity over the caudal aspect of L1 and a mild subluxation between L1 and L2. Ultrasonographic examination of the
lumbar region and abdomen was unremarkable.

Assess the Food and Feeding Method
The cat was fed ground sirloin and beef and veal baby foods. These foods were offered in several meals throughout the day. No
commercial foods were offered.

Questions
1. What is the approximate calcium-phosphorus ratio of this diet?
2. What is the tentative diagnosis for this patient?
3. What caused the Heinz body formation in this cat?
4. Outline a feeding plan, including an appropriate food and feeding method.

Answers and Discussion
1. This cat’s diet consists of all-meat ingredients (beef and veal). In general, meat is relatively high in phosphorus and low in calcium, which gives an inverse calcium-phosphorus ratio, approximately 1:20.
2. A diagnosis of secondary nutritional hyperparathyroidism is likely based on the dietary history and generalized skeletal osteopenia. The clinical signs of thoracolumbar swelling and pain are probably related to a compression fracture of L1 and L1-L2 subluxation that occurred during the fall. The osteopenia probably contributed to the injury.
3. Heinz body formation is caused by oxidative denaturation of hemoglobin in erythrocytes. In cats, the unusual metabolism and
unique hemoglobin structure of erythrocytes increase their sensitivity to oxidant injury. Heinz bodies usually appear within 24
hours of exposure of erythrocytes to an intoxicant. Affected erythrocytes undergo hemolysis or are removed within several days.
Mild to severe anemia may result. Causes of Heinz body formation include ingestion of onions, acetaminophen, phenacetin,
phenazopyridine, methylene blue, D,L-methionine, propylene glycol, benzocaine, zinc toxicosis, excessive vitamin K3, diabetes
mellitus and other systemic diseases. Onion powder used in human baby foods has been implicated in excessive Heinz body formation in cats. This is the most likely cause in this patient because it was regularly fed two different baby foods.
4. The diet should be changed to a balanced commercial or homemade cat food. Homemade food recipes should have an obvious
source of calcium such as dicalcium phosphate, bone meal or calcium carbonate. Changing the cat’s food from an all-meat diet
to a balanced food may be difficult. The new food should be introduced gradually over several weeks. If necessary, a nutritionist
can be contacted to formulate a homemade food to include the cooked sirloin the cat is currently eating. If food refusal becomes
a major problem, hand feeding or assisted feeding with a feeding tube may be necessary. Caloric requirements should be calculated to reflect a young cat that will probably be confined with limited opportunities for exercise.
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Progress Notes
Cerebrospinal fluid was collected and analyzed to rule out central nervous system infection as a cause of back pain. Results were
normal. Blood samples were collected to measure parathyroid hormone (PTH) concentrations. PTH concentrations were elevated, confirming a diagnosis of hyperparathyroidism.
A balanced commercial moist cat food formulated for growing cats was chosen (Science Diet Feline Growtha). The cat’s daily
energy requirement (DER) was estimated to be 1.4 x resting energy requirement because the cat was still maturing and would be
strictly confined. DER for a 3.2-kg cat = 166 kcal (695 kJ) x 1.4 = 232 kcal (971 kJ) or one-half of a 5.5-oz. can twice daily.
Increasing amounts of food were mixed with cooked ground sirloin for several weeks. Within three weeks, the cat was eating only
the commercial moist food. The food was warmed to body temperature in a microwave oven and offered in several meals throughout the day to encourage acceptance.
Exercise was severely restricted. The owners were instructed to confine the cat to a small kennel or room to prevent jumping. The
owners were also advised that the cat should be reassessed monthly. The reassessment should include a dietary history, physical
examination and radiographs to monitor bone density. By 12 months of age, the cat’s bone density should return to normal and the
cat can then be fed a commercial or homemade food that meets adult maintenance requirements. At that time, the DER also could
be increased to reflect normal activity levels.

Endnote
a. Hill’s Pet Nutrition, Inc., Topeka, KS, USA. This food is currently available as Science Diet Kitten Original.
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