Sleep Systems for Backpackers
by Don Williams

A sleep system is an important consideration for a backpacker. As one of the “Big Three,” it comprises a substantial amount of weight that you carry on your back. The other two parts of the Big Three are the backpack itself and a shelter. Sleep is important to the health and comfort of a hiker. 

The sleep system includes the sleeping bag or quilt and the sleeping pad. Backpackers used to almost always use sleeping bags, but quilts have become a new popular alternative. Both items have their pros and cons, which will be discussed later. The sleeping pad may be closed cell foam or an inflatable air mattress. For best performance, the bag/quilt and sleeping pad must both be rated for the temperatures you expect to encounter on your hike. That may be a few nights for many weekend hikers, but can be weeks or months for longer distance hikers. Even the weekend hiker may go hiking in a wide range of temperatures in the course of a year. Given these differences in conditions, the flexibility of the system is a worthwhile consideration when making your choice.

This article will be limited in scope to the choices typical for backpackers as of 2025. This article isn’t intended for car campers who don’t have to worry about weight. I will take cost into consideration, listing cheaper as well as expensive options. I will consider three season and winter choices. The weight of your gear is a major consideration for all backpackers, but costs may be prohibitive to always seek the absolute lightest gear. Still, the available choices seem daunting, so I will narrow the choices, omitting selections that are now commonly ignored. For example, there may have been a time when a rectangular sleeping bag was acceptable. I don’t consider this advisable now, even in summer due to weight and bulk. 

This article won’t consider some specialty sleep systems. Two that will be omitted are hammocks and bivy sacks. Both of these incorporate not only sleep systems, but act also as shelter systems. The integration of these system may make them desirable to some people, but the wisdom of the herd indicates they are not the best options.

The goal of the sleep system is to get a good night’s sleep. You need to know your own sleep style and comfort preferences. What position do you sleep in? Do you sleep on a soft or very firm mattress? Do you flop around a lot at night? In general, you’ll want to mimic your home sleep style in your sleep when backpacking. If you use a pillow at home, you’ll want one when hiking. If you sleep with a second pillow behind your back or between your knees, you’ll want to find a way to simulate this when hiking. As always, practical matters such as weight, cost, and convenience must be considered. One caveat to recognize is that you will likely go to bed earlier when backpacking than you do at home. This may initially throw your sleep pattern off, but you will probably have exerted yourself more when hiking, so a little extra sleep may be welcome.

Temperature ratings
The first thing to understand about the sleep system is temperature ratings. The latest standardized rating system for sleeping bags is by the International Organization for Standardization, ISO 23537-1 (see Note 1). The ISO rating is based on the user wearing a thin base layer (long underwear top and bottom), a thin beanie hat, and includes a standardized one-inch thick sleep pad. Thus, for you to achieve these ratings, you should at least be wearing this clothing. The test is done with a thermally controlled manakin to measure rate of heat loss to mimic a human. Most sleeping bags or quilts will be labeled with three temperatures: comfort, limit and extreme. For anatomical reasons, in general, women sleep colder than men. The “Comfort” label is for an average woman to feel warm while sleeping the full night. The “Limit” label is for an average man to feel warm enough. The “Extreme” label is for an average person to barely avoid hypothermia. If the bag/quilt doesn’t have both comfort and limit temperatures, it probably is using the limit rating, which is based on a man’s temperature preference. In this case, a woman should buy a bag rated 10 degrees colder than a man for the same expected temperatures (ie. a woman would buy a 20 degree bag, a man would buy a 30 degree bag, when the actual expected overnight temperature is 30 degrees). Your results may vary!


Insulation and material principles and practices
There are two main insulation types for sleeping bags/quilts: down or synthetic. However it isn’t the insulation material itself that resists the loss of heat. The layer of air trapped by the insulation is what resists heat flow away from your body. 

Down feathers are the soft, fluffy layer of feathers found under the tougher exterior feathers of birds. Over the last 150-250 million years, feathers evolved with one of their functions being to insulate the animal (Note 2). Goose down is the lightest and most compressible of any form of insulation used in bags/quilts. Duck down comes close to this level and is slightly cheaper. Synthetic insulation provides less insulation value and is less compressible than down. However, synthetic insulation retains its capacity to insulate when damp/wet better than down. Down must be kept dry during the day when stored in your pack and at night when you’re sleeping. There are new hydrophobic treatments for down that help it repel water and stay dry. The success and lifetime of these treatments is debated with the general consensus being that the treatment works, but won’t last as long as the rest of the bag/quilt, just like other DWR treatments eventually degrading.

The term for this trapped layer of air is loft. Loft is a measure of the thickness of the sleeping bag/quilt from the inner layer of fabric to the out layer. This loft can be thought of as an analog for the temperature rating of the bag (see Note 3). Down is now rated in fill power. The down in the bag/quilt can range from 600-900 fill power. The number measures how many cubic inches of loft one ounce of the down produces. So, 600 fill power down measures (or expands to) 600 cubic inches for one ounce of down. Higher fill power numbers indicate greater loft. However, fill power alone doesn’t determine the warmth of the bag/quilt. Combining the rated fill power with the amount of the down is a good indicator of the bag/quilt’s temperature rating. A higher amount of higher rated down will produce a bag/quilt that is lighter and warmer that one with less down rated at a lower fill power. It will also likely be more expensive. 

Synthetic insulation is appropriate for warm weather bags/quilts or if you will be hiking in an area with frequently damp, foggy, humid cold air. The chemical characteristics of synthetic materials (usually some polyester) mean that there isn’t a “fill power” like term for synthetic insulation. Synthetic insulation will dry more quickly if it gets wet. Synthetic insulation is most likely heavier and doesn’t compress as well as down. However, it will be less expensive for a comparable temperature rating compared to a down bag/quilt. Synthetic bags are a good choice for new hikers who are unsure how often they will sleep outside overnight.

The sleeping bag/quilt will be constructed from lightweight nylon fabric on the inside and outside. The thickness of the nylon is rated in denier. Denier (D) is measured in grams for length of that fiber. A higher denier rating means the fabric is thicker and more durable. However, the strength and durability also depends on the type of fiber. Ultralight bags/quilts with very high fill power down will frequently be made from nylon of 10D-20D exterior and interior. More typical bags/quilts will have 20-60D fabric. Some bags/quilts will use fabric that is tightly woven and treated with a durable water-repellent finish to provide breathability with a moderate level of water resistance. A bag/quilt has to allow water vapor to expire through it because of the moisture our bodies give off even when sleeping. The fabric for a down bag/quilt also has to be resistant to the fine quills of down poking through the material. This is accomplished by the tightness and pattern of the weave of the material.

Waterproof/breathable fabrics add a level of protection to your sleep system to guard against moisture. Among the waterproof but breathable fabric, the most well known is Goretex. Sadly, it has become clear that many such materials contain Per- and polyfluoroalkyl substances (PFAS). PFAS are a group of synthetic chemicals that are used in many backpacking products. They are released from fabrics as they degrade. They are also known as "forever chemicals" because they are persistent in the environment and in the human body. There are materials such as Pertex Shield and Big Agnes Hyperbead that are PFAS-free. For the sake of the environment, please consider these materials if you want a waterproof and breathable sleep system. 

The type of sewing style will greatly affect the warmth of the bag/quilt. The less expensive bags/quilts are sewn through the outer to inner layer. This is only sufficient for warm weather bags/quilts. Sleeping bags/quilts for cold temperatures are sewn with baffles, which are mesh walls that keep the down/synthetic insulation in place. Each temperature rating has a different size baffle so it can reach a particular loft height. Baffles can be arranged head-to-toe or across the body, or mixed. The user will gently fluff the bag/quilt when you get to camp to encourage the insulation to loft.

Sleeping bags

Sleeping bags for backpackers will most often be mummy shaped. This style of sleeping bag has been around for decades and is very common. There are varying degrees of how tight this mummy shape is cut. In general, a narrower mummy cut that fits your body closer will be warmer since you have less volume inside the bag that your body has to heat. You will have to estimate how tight a bag will suit your sleep style. The narrow mummy styles wouldn't be suited well for people who splay their arms and/or legs out from their body during sleep. There are also bags cut for the female body shape that account for wider hips for example. Mummy bags’ length are also designed for average or tall people. 

Most mummy bags will have a hood that the user can draw around their head via a small cord. This hood keeps heat from being lost overnight via the opening at the head and neck area. This gives mummy sleeping bags an advantage over quilts in their warmth. So when comparing the weight of a sleeping bag to a quilt with the same temperature rating, you should add the weight of a down/synthetic balaclava of sufficient warmth to equal the rating of the bag/quilt. Along with a full or partial length zipper, the user is very well sealed from drafts with a mummy style bag. The only problem with this arrangement is that it is best suited for back sleepers. If you sleep on your side, or even worse if you sleep on your stomach, you have to wiggle the bag with you as you sleep to keep the face opening over your face as you toss and turn during the night. It is also difficult to control your pillow at night when your head and arms are tucked into the drawn up hood.

Additional features can be found on many sleeping bags. Most mummy bags rated for cold temperatures also have draft tubes along the zipper. This helps stop cold air from entering along the zipper. Some have an extra draft tube around the neck opening to supplement the prevention of drafts there. Some bags have accessories like internal pockets to keep your cellphone warm at night (cold kills battery power). Some bags for cold conditions have extra down around the foot box area to ensure warm feet. Some bags for extreme cold have additional zipper sections to allow the user to extend their arms out while keeping the rest of their body warm inside the bag.  Whatever temperature rating you choose, look for an anti snag zipper if you are buying a new sleeping bag. This will prevent a lot of frustration. 

The drawback in sleeping bags in terms of their warmth to weight ratio is that the down (or synthetic insulation to a degree) underneath your body is compressed and doesn’t contribute much to keeping you warm. The sleeping pad is really doing all the work of insulating you from the cold ground. Recognition of this is what has led to the popularity of quilts.

Another option to extend the low temperature rating of a sleeping bag is a liner. They can be a lightweight material such as silk, or a heavier material such as fleece to add even more warmth. A fleece liner can give your sleeping bag an additional 10-12 degrees comfort. It's also worth noting, a sleeping bag liner is a fine option as a stand-alone bag for summer use.

Quilts
A backpacking quilt is in its simplest form just a fluffy lofted blanket used like a blanket at home when sleeping. It can be sewn through construction or more commonly, baffled just like a sleeping bag. There are quilts made with temperature ratings from summer conditions down to near zero degrees. They usually have straps, snaps, Velcro or some other system that hold it down to your sleeping pad. This system is intended to eliminate drafts from reaching the user while sleeping, but the efficacy of these systems is the most contentious issue with quilts. 

Quilts will also vary in their style of foot box. Some have a fixed enclosed foot box that is just like a sleeping bag. Others have some combination of snaps, straps, drawstrings, etc to seal the end of the foot box for a cold night. With this style, the user may be able to completely open the foot end of the quilt and just lay it over themselves like a standard blanket when overnight temperatures are expected to be warm enough.

Quilts also vary in their design of the closure around the neck of the user. They usually have some kind of drawstring to attempt to seal the quilt around the user’s neck. When this system stays tight to the sleeping pad, it is usually comfortable enough for cold nights. This may be an area of drafts for some designs and some users who move a lot during their sleep.

They are almost all goose or duck down filled. Since light weight is the target, synthetic insulated quilts would be antagonistic to the goal. There is no compressed down or nylon between your body and the sleeping pad. This fact alone means that a quilt will be lighter than a sleeping bag of the same rating. But this brings up an important thing to note. There isn’t an international standard for rating the warmth of backpacking quilts.  The manufacturers use a variety of pseudo-standard and empirical methods to rate the warmth of their quilts. They may be labeled in a manner that looks like sleeping bag ratings, but it is not really equivalent. 

As mentioned above, the most significant difference in the comparison of a quilt to a sleeping bag is that the quilt doesn’t cover the user’s head. The omission of the weight of this renders the comparison unfair if an allowance for headcovering isn’t added to the quilt. However, even with the addition of a balaclava or other head covering, a quilt is likely lighter weight than the comparable sleeping bag due to the removal of zippers and the portion of the sleeping bag beneath your body. 

The straps, snaps, Velcro or other method that secures the quilt to the sleeping bag is a key feature to the warmth and flexibility of backpacking quilts. When combined with a sleeping pad of sufficient R value, the user is surrounded by a high insulated shell. The user can toss and turn during sleep and not be restricted like a mummy style bag. Depending on your sleeping style, this may be the solution for a good night’s sleep outdoors. If the straps, snaps, etc are well placed and designed well enough to encircle the edges of the sleeping pad, and hold it in place overnight, very little draft will occur even on a cold night. However, if it is a warm night, the user can loosen or remove the straps to expose more body so they won’t overheat at night. It is easy to incorporate a pillow into the quilt/pad system. This very flexible nature of quilts is another reason for their popularity.

There are integrated systems that consist of a quilt plus an air mattress. Some examples of this type of system are made by Zen Bivy and Big Agnes. The quilt and mattress are held in place securely by a system of snaps, sewn-in sheet that surrounds the mattress, or other such similar system. While it is the most secure of quilt-like systems, there is some added weight for the added material. 

Sleeping bag vs. quilt recommendations
For general recommendations, we could expect that for temperatures above freezing, a quilt will provide sufficient warmth for cold nights, better flexibility to be comfortable on warm nights, and allow greater variety in sleeping positions to match your sleep style at home, thus giving you a better night’s sleep. A quilt will also be lighter weight, thus giving you less strain during the day while hiking. Therefore, it is the clear choice when expected temperatures are 30 degrees or above. If you are a warm sleeper, you might even use a well designed quilt down to 20-25 degrees with a sufficient head covering. However, most people will prefer a sleeping bag when expected temperatures consistently get into the 20’s and below. If the temperatures are beyond your systems rating during an unexpected drop in temperatures, see the advice below about wearing clothes in your bag/quilt. Last advice, know your sleep style and typical temperature preference. Determine if you are a warm or cold sleeper. Buy your sleep system accordingly.



Sleeping Pad

A sleeping pad is a dense foam or air mattress that you lay your sleeping bag/quilt upon rather than sleeping directly on the ground. This is essential to a good night's sleep for both comfort and warmth. They vary in length from ¾ body length, to 72” standard or 78” long. They vary in width from 20-inch “narrow,” 25-inch “wide” or some up to 30-inch “extra wide.” The materials and weight vary substantially. 

Decades ago, a simple ½-¾” roll of dense closed cell foam was the standard for dedicated backpackers. It would be rolled up and strapped to the bottom or top of the backpack during the day. It was nearly incompressible for storage purposes, so it was very bulky. There are still similar foam rolls today, but some of them have waffle surfaces to attempt to provide greater comfort. Some have folds arranged into the design to make it accordion shut when carrying on your pack. Most modern foam pads range from 07.-1.0 inch thick. As an example, they may weigh from 12-26 ounces for a 20” wide x 72” long pad. The R value ranges from 1.5-2.0, so they are usually only suitable for summer or moderately cold temperatures (above freezing). However, they can now be as thin as ⅛” closed cell foam, and only ¾ of the body length for the true ultralight purist. These are used by people who can tolerate very little padding under the bony parts of their body and are interested in lowering their pack weight for the most comfort while hiking all day.

An inflatable air mattress is probably used by more backpackers today. With the variations in length, width, thickness and materials, there are many more options. If we limit the choices to 20” and 25” widths (the two most common), you can find ranges of thicknesses and R values to suit almost everyone’s comfort and temperature needs. As always, I urge the user to keep the weight of the sleeping pad in mind. For example, a 20” wide x 72” long, and R 3.0 or greater, weights can vary from 13-30 ounces (almost the same as foam pads). The different thicknesses can provide a reasonable level of comfort for most people, even when sleeping on their sides that could bother hips and shoulders with just a foam pad. 

The obvious hazard with inflatable mattresses is that they’ll spring a leak. This may be quite difficult to patch securely when backpacking without access to supplies that we’d have at home. At home, you can usually patch the mattress using soapy water to help find the leak. Then you thoroughly rinse the area, let it dry, apply the patch, and let it set undisturbed for 24 hours. This just isn’t workable outdoors during your hike. So you might end up waking up to inflate the mattress during the night, or giving up and sleeping on a deflated air mattress. In general, the lighter weight air mattresses that use thinner material will be less durable. The user should take great care to protect the mattress from sharp objects that could puncture the air mattress. Even considering this hazard, most people use air mattresses with great satisfaction the majority of their nights out in the wild.

As indicated previously, it is part of the ISO test of the bag/quilt temperature rating. So you need to select a sleeping pad to match the comfort rating of the bag/quilt. Sleeping pad/air mattress are rated by an R value (just like the insulation in your house). There is an American Society for Testing and Materials standard for sleeping pads (ASTM 3340-18). While the assignment of R value is standardized, the selection of R values for expected air temperatures is still somewhat subjective. A sample summary of the recommended R values are as follows: 
Night low temperature		Recommended R value
50+				1.0-1.5
35-50				2.0-3.0
25-35				3.0-4.0
15-25				4.0-5.0
0-15				6.0+

One additional caution about air mattresses. Some are made of a material that crinkles like a potato chip bag when you roll around on it. This may disturb you and your fellow hikers. 

If you use an air filled mattress, you have to decide if you will blow it up by mouth each day when you arrive at camp, or will you use some device to assist you. Let’s clear up one myth: after thorough testing by multiple investigators, the air mattress does NOT mildew inside nor does it gain weight by accumulated moisture from your breath. Mattresses have been weighed and cut open after years of use being inflated by mouth, and neither of these things are found. 

Other options for inflation devices include tiny battery powered air compressors or stuff sacks that double as a bellows to inflate your air mattress. This later one is my preference.

Advice for users when backpacking 
1. Wear clothes inside sleeping bag or quilt if weather is too cold for the comfort rating of your system
a. This is part of the rating of the bag/quilt (thin base layer bottom and top)
b. This can include anything including shirts, pants, on up to your down puffy jacket. 
c. Only wear dry clothes to bed. If you wear wet things inside your bag/quilt, your body heat nearest your clothes will push the vapor from your drying clothes outward. When the vapor meets the dew point (which could be within the thickness of your bag/quilt on a cold night) it will condense there, wetting out your bag/quilt insulation. This even happens with your normal faint body perspiration overnight, but it will often be pushed (dried) out when the amount of moisture (coming off your body) is low. But wet clothes would be too much.
2. Don’t put anything over the bag/quilt like a blanket. It will compress the down and make your bag/quilt insulation less effective
3. Don’t cover your mouth with the bag/quilt. The moisture in your breath will soak the insulation and flatten it, and it will take a long time to dry.
4. Keep bag/quilt dry during day when hiking and night during use
a. Store in a waterproof stuff sack (or dry bag) inside the pack. You could consider using a waterproof compression sack if the loft of your bag/quilt presents a volume problem in your pack. A dry sleeping bag/quilt could be a life saver!
b. If you cowboy camp, beware of morning dew soaking the bag
c. Beware of condensation in tent dripping on the bag/quilt
d. Condensation from your breath can form inside the tent, mostly on tent walls/ceiling, but also on bag/quilt. 
e. Try to air out the bag/quilt before packing up each day. If condensation or a small tent leak wet your bag partially, lay out bag/quilt in sun later during lunch break. 
f. If your bag/quilt got significantly wet, allow time to hang it out to dry, weather permitting. You may have to leave the trail to dry your bag in a dryer, per manufacturer’s recommendations. 
5. If you have to get up at night to relieve yourself on a cold night, lay your sleeping bag or quilt back shut, centered on the sleeping pad so that it retains the warmth while you're doing your business.
6. If you use a pillow, get a backpacking pillow that secures to the pad/mattress so it will stay in place.
7. You can carry a bug headnet or piece of mosquito netting to protect you from bugs if you're sleeping in a shelter, or other arrangement where you are exposed to flying insects.



Notes:
1. ISO 23537-1(2022) You can read the specifications here. Note the body positions/posture and meaning for “Comfort,” “Limit,” and “Extreme” temperature ratings. https://cdn.standards.iteh.ai/samples/82789/fe5a62f38f094d0a8c9b73cbdb50a7b2/ISO-23537-1-2022.pdf
2. An interesting book about the evolution of feathers is Feathers: The Evolution of a Natural Miracle by Thor Hansen. Feathers evolved long before birds. This book reveals the state of current findings and research.
3. An equation was developed to compare loft to empirical comfort ratings of sleeping bags. This is found by measuring the uncompressed loft of a single layer of the bag/quilt, not the top and bottom combined. The equation is:
ETR = 100 – (40 x T)
where ETR is the estimate temperature rating in Fahrenheit and T is the loft in inches. So a bag/quilt with a loft of 1 inch would be rated at 60 degrees. A bag/quilt with a loft of 2 inches would be rated at 20 degrees. A bag/quilt with a loft of 3 inches would be rated at -20 degrees. Your results may vary!
